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III SCIENTIFIC DISCUSSION 
 
1. INTRODUCTION 
 
 
Pruban contains resocortol butyrate and is a corticosteroid preparation for cutaneous use in dogs. 
Pruban is indicated for the treatment of acute localised moist dermatitis. Most cases of acute moist 
dermatitis are complications of flea bite hypersensitivity, although allergic skin diseases, other 
ectoparasites, anal sac problems, or foreign bodies can also initiate the trauma. Once the skin is 
irritated, an itch-scratch cycle is initiated and the intense trauma may produce severe lesions in a few 
hours. Dogs with heavy hair coats are particularly predisposed to this problem. A typical lesion is red, 
moist and exudative. It can extend rapidly if adequate therapy does not start. These lesions are not skin 
infections, even though they can be colonised by bacteria secondarily (mainly Staphylococcus) and 
have to be differentiated from pyotraumatic folliculitis. Recommended therapy consists in cleaning the 
lesion (sedation may be necessary) with antiseptics. Clipping the hair is also useful. Most cases 
necessitate a treatment with a topical or/and oral corticosteroid. Beside symptomatic treatment, it is 
important to identify the primary cause, if possible. 
 
The anti-inflammatory activity (including local vasoconstriction) of resocortol butyrate was 
demonstrated on non-target species. Pharmacodynamic activity responsible for side effects was 
demonstrated after systemic administration. These effects were reduced after topical administration. 
Radiometric pharmacokinetic studies in rats indicated that resocortol butyrate administered topically 
via ethanolic solution is greatly absorbed. The major excretion routes are urine and faeces; resocortol 
butyrate was weakly metabolised in the skin and plasma but highly metabolised in the liver. 
 
The formulation is an oil-in-water emulsion in which the active substance (resocortol butyrate) is 
suspended. All excipients are well known and most of them are described in the European 
Pharmacopoeia. A European Drug Master File (EDMF) has been supplied for the active substance.  
 
The safety file studies were performed in laboratory animals and in humans between 1979 and 1983, 
however their design still fulfils current requirements. The toxicity of resocortol butyrate is mainly 
attributable to the corticosteroid activity. Embryotoxicity studies performed in rats and rabbits showed 
a teratogenic potential of resocortol butyrate. No NOEL could be determined from these studies. As 
this substance failed to show any mutagenic potential, it is considered that the product’s genotoxic 
carcinogenicity potential is very low. Resocortol butyrate belongs to the Class 4 of dermocorticoids, 
No evidence of photoallergenic, sensitising, phototoxic potency was recorded on human skin. A low 
irritation response was observed in some treated volunteers. User safety information has been 
provided. 
 
The tolerance study shows that the local and systemic effects of the local corticotherapy with Pruban 
in animals with healthy skin are limited. The product is intended for use in animals with inflamed skin. 
Inflamed skin allows for more product to be absorbed transdermally such that there may be a 
significant systemic effect.   
 
Given the teratogenic potential recorded in laboratory animals, the lack of segment I and III studies of 
reproduction toxicology and the lack of information in the target species, the use in breeding dogs and 
in pregnant and lactating bitches has been contra-indicated. 
 

The choice of a twice daily administration has been justified. In the confirmatory studies of dogs 
suffering from acute moist dermatitis almost 80 % of cases were cured or improved. The duration of 
treatment (between 7 and 14 days) has been specified in the SPC. 
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2. OVERVIEW OF PART II OF THE DOSSIER: ANALYTICAL ASPECTS 
 
II.A QUALITATIVE AND QUANTITATIVE PARTICULARS OF THE CONSTITUENTS 
 
1. Composition of the veterinary medicinal product 
 
1 gram of Pruban contains: 
Active substance: 
 
Ingredient Amount 
Resocortol butyrate 1 mg 

 
Preservatives and antioxidants:  
Ingredient Amount  
Butylhydroxyanisole  antioxidant 
Propyl gallate  antioxidant 
Citric acid  antioxidant 
Sorbic acid  preservative 
Potassium sorbate  preservative 

 
2. Container 
 
The product is presented as collapsible aluminium tubes provided with an aluminium seal and 
polyethylene screw cap, containing 15 g of the product. The outside of the tube is coated with a white 
polyurethane lacquer and the inside is double coated with an epoxyphenol resin combination. The 
proposed applicator is made of polyethylene.  A specification of size and shape, a drawing and an IR 
spectrum are provided. 
 
3.  Clinical trial formula(e)  
 
The clinical trials are carried out with the formula intended to be marketed, with the exception of the 
emulsifier. The certificates of analysis are provided in the specifications of the finished product. 
 
4. Development Pharmaceutics 
 
The formulation is an oil-in-water emulsion in which the active component is suspended. 
 
The pH of the cream is adjusted to 4.0 - 6.0, near to the pH of the stratum corneum. The efficacy of 
antimicrobial preservative has been carried out at release and after 47 months on the same batch of 
100 kg. An efficacy test of antimicrobial preservative has been carried out on a recent batch of 200 kg, 
8 weeks after first opening.  
 
At release, the procedure is in accordance with the 1992 European Pharmacopoeia monograph and the 
samples satisfied to the A criteria of topical preparations. After 47 months, the procedure complied 
with the 1997 European Pharmacopoeia monograph and the samples satisfied to the A criteria of the 
topical preparations. 
 
The excipients are commonly used in topical medicinal and cosmetics products and are generally 
known to be non-skin-irritating. They are approved for topical use by the FDA and appear in the 
GRAS list (Substances Generally Recognised As Safe"). In the literature skin irritation is not 
predominant in the adverse effects attributed to these excipients.  In addition, several studies in 
animals and in man, in which the irritating potential of the cream base of Pruban cream and Pruban 
itself were tested, have been presented. In these studies the cream base did not show an irritating 
potential. In the clinical trials, Pruban was very well tolerated. 
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The stability studies showed that the cream was compatible with the container, that the formulation is 
well preserved, not oxidised and is stable. 
 
 
II.B   METHOD OF PREPARATION 
 
The manufacturing formula was provided for a 100 kg batch. The batch size can vary from 100 to 
1000 kg. 
It was agreed by the applicant that the batch size of 100 to 200 kg will be retained. 
 
1) Manufacture 
 
The environment and equipment have been described. 
 
2) In-process quality controls 
 
These include:  
- weights of constituents and weight of bulk products. 
- control of pH. 
- control of the appearance of the intermediate products. 
- contents of the tubes by weighing the filled tubes. 
 
The methods for pH, appearance and contents tubes have been described.  
The limits are for:  pH: 4.5-5.5 
   Contents on average: 15.0-16.0 g 
 
The Applicant has committed to ensure that, with regard to the homogeneity of the cream, the in-
process controls for the size of particles of the suspension will be performed on the first batches of 
Pruban. This is to demonstrate that size of the particles of the suspension is similar to that of the raw 
material. Particle size will be tested at release to tighten the limits as follows: 
 

-50% of the particles to be smaller than 15 µm; 
-90% of the particles to be smaller than 50 µm; 
-99% of the particles to be smaller than 125 µm. 

3) Validation of the manufacturing process  
 
The validation is performed on three batches (two of 200 kg and one of 100 kg). The production of 
one 200 kg batch was investigated in detail. Two other batches were analysed according to the release 
requirements. 
 
The results showed that the equipment is suitable to meet requirements for appearance and 
temperature as given in the production method. No differences are shown in the content of resocortol 
butyrate for a mixing time of 30 minutes or 60 minutes therefore a mixing time of 30 minutes will be 
retained. The results on the final bulk during the filling showed the homogeneity of the suspension-
emulsion. The results of the two others batches meet the release requirements. 

 
 
II.C.  CONTROL OF STARTING MATERIALS 
 
1. ACTIVE INGREDIENT 
 
An Applicant’s part of the Drug Master File was included in the dossier and the full Drug Master file 
was made available to the Rapporteur, Co-Rapporteur and the EMEA Secretariat. 
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a) Active ingredients described in a Pharmacopoeia 
 
Not applicable. 
 
b) Active ingredients not described in a Pharmacopoeia 
Resocortol butyrate: 
Characteristics: white to practically white powder or crystals. 
Identification tests: TLC method and IR spectrum. 
Purity and other tests: 
  melting point: 192 - 198 °C. 

 loss on drying: ≤ 0.5 %. 
 specific rotation: +79 to 85°, calculated on dried substance. 
 UV absorption: 370 to 388, calculated on dried substance. 
 residue on ignition: ≤ 0.1 %. 

 
The applicant agreed to the following specifications for the active substance with regard to the 
individual impurities: 

 Impurity A   ≤ 1.0 % 
  Impurity B   ≤ 0.5 % 
  Impurity C  ≤ 0.5 % 
  Impurity D   ≤ 0.5 % 
  Each individual other impurity   ≤ 0.1 % 
  Total other impurities    ≤ 0.5 % 
  Total impurities     ≤ 2.0 % 
 
2. SCIENTIFIC DATA 
 
a) Nomenclature 
 
INN: resocortol butyrate. 
 
Chemical name: 11, 17-dihydroxy-21-methylpregna-4-ene-3,20-dione-17-butyrate. 
Other names: none. 
Laboratory code: ORG 7417. 
CAS Reg.N.: 76738-96-0. 
 
b) Description 
 
Physical form: white to practically white powder or crystals.  
Molecular formula: C26H38O5. 
Relative molecular mass: 430.58. 
 
c) Manufacture 
 
Name(s) and adress(es) of the manufacturing source(s): DIOSYNTH B.V, Kloosterstraat 6, 6349 AB 
OSS, The Netherlands. 
 
The synthetic or manufacturing route is described in the closed part of the Drug Master File. 
 
d) Quality control during manufacture  
 
* Starting materials: see closed part. 
* Control tests on intermediate products: see closed part. 
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e) Development chemistry 
 
* Evidence of chemical structure: IR spectrum, 1H and 13C NMR spectrum, mass spectrum. 
* Potential isomerism: Resocortol butyrate has the natural configuration of the steroid skeleton. 
* Physico-chemical characterisation:  
 - solubility: water (< 1 mg/ml), ethanol (15 mg/ml), acetone (40 mg/ml). 
 - hygroscopicity: not hygroscopic. 
 - melting point: 192 - 198°C. 
 - optical rotation: +81.8°. 
 - pKa and pH: not applicable. 
 - partition coefficient: (octanol-water) 3.87. 
 - polymorphism: none. 
 
* Full characterisation of the primary reference material: a certificate of analysis was provided. The 
new reference standard was also described. 
* Analytical methods are validated. 
 
f) Impurities  
 
* impurities:  
- 11, 17-dihydroxypregna-4-ene-3,20-dione-17-butyrate originates from the starting material 
hydrocortisone or is formed from the 21-chloro derivative in the lithium dimethyl cuprate reaction. It 
is called 21-desmethyl derivative. 
- 11, 17-dihydroxy-21-methylpregna-4-ene-3,20-dione is an intermediate in the synthesis. It is called 
17-desoxybutoxy derivative. 
 
- 11, 17-dihydroxy-21-methylpregna-4-ene-3,20-dione-11,17-bistrifluoroacetate derives from the 
protection using trifluoroacetic anhydride. It is called 11,17-bitrisfluoroacetyl derivative. 

 
- 11, 17-dihydroxy-21-methylpregna-4,6-ene-3,20-dione-17-butyrate is a degradation product. It is 
called 4,6-diene derivative. 
 
The batch analysis showed an impurity at ≤ 0.5 % and another one at ≤ 0.2 %. No other impurities 
(including the other potential impurities) are > 0.1 %. 
 
* Analytical methods and their limits of detection are described. 
 
* Residual solvents: batches are tested for the presence of solvents by GLC method. The results 
showed that no solvents are > 0.01%. The validation method for residual solvents was provided. 
 
3) Batch analysis 
 
Certificates of analysis are provided in the DMF for 3 batches manufactured in 1995. The identity, 
content and appearance are always determined. Two resocortol butyrate batches passed the expiry date 
and were completely retested by Intervet and the results showed the substance to be within 
specifications. 
 
3. OTHER INGREDIENTS 
 
Ingredients described in a Pharmacopoeia 
 
The ingredients described in a Pharmacopoeia conform to the monographs of the EP. 
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a) ingredients not described in a Pharmacopoeia 
 
Tenox 2 (food grade) is manufactured by mixing the components (butylhydroxyanisole, propyl gallate, 
propylene glycol and citric acid).  The references for each component are those of the USP. Three 
batches of Tenox 2 have been analysed to check the content of antioxidants (butylhydroxyanisole and 
propyl gallate). The analytical methods have been developed by Intervet. For all excipients, 
certificates of analysis are provided in the dossier. The controls are in accordance with the concerned 
monographs. 
 
4. PACKAGING 
 
An appropriate certificate of analysis for each part of the packaging has been provided, as have 
monographs of the primary material for the tube and cap. 
 
 
II.D. CONTROL TESTS AT INTERMEDIATE STAGES OF THE MANUFACTURING  

PROCESS 
 
Not applicable. 
 



M
ed

ici
na

l p
ro

du
ct 

no
 lo

ng
er

 a
ut

ho
ris

ed

EPAR     Pruban 0.1% Cream for Dogs ©EMEA 2000 7/19 
 

 
II.E.  CONTROL TEST ON THE FINISHED PRODUCT 
 

PARAMETER RELEASE REQUIREMENT SHELF-LIFE REQUIREMENT 

Identity The cream contains resocortol butyrate, sorbic acid, propylene glycol, 
butyl hydroxyanisole, propyl gallate and citric acid 

Content of resocortol butyrate 95 – 105 mg/g 

Content of related substances 
of resocortol butyrate 
Impurity A 
Impurity B 
Impurity C 
Impurity D 
Each individual other impurity 
Total other impurities 
Total impurities 

 
 

≤ 1.0 % 
≤ 0.5 % 
≤ 0.5 % 
≤ 1.0 % 
≤ 0.5 % 
≤ 1.0 % 
≤ 2.0 % 

 
 

≤ 1.0 % 
≤ 1.0 % 
≤ 0.5 % 
≤ 1.0 % 
≤ 1.0 % 
≤ 1.5 % 
≤ 2.0 % 

Content of sorbic acid/sorbate 1.58 – 1.93 mg/g ≥ 1.49 mg/g 
Content of propylene glycol 114 – 126 mg/g 
Content of butyl 
hydroxyanisole 90 - 110 µg/g 70 – 110 µg/g 

Content of propyl gallate 21 - 33 µg/g - 
Content of citric acid 14 – 22 µg/g - 
pH 4.0 – 6.0 4.0 – 6.5 
Appearance White to off-white cream 

Size of resocortol butyrate 
particles 

50 % ≤ 15 µm 
90 % ≤ 50 µm 
99 % ≤ 125 µm 

Size of emulsion droplets 90 % ≤ 25 µm 
99 % ≤ 50 µm 

Microbiological quality 

Total viable aerobic count:  
≤ 102 /g 
Enterobacteria etc.: ≤ 101 /g 
Ps aeroginosa and Staph. Aureus: 
absent 

- 

Contents on average (filled 
tubes) 15.0 – 16.0 g - 

Viscosity 10 – 22 Pa.s 
 

E-2.  Scientific data 
 
Analytical validation of method and comments on the choice of routine tests and standards were 
provided.  
 
 
II F.  STABILITY 

F-1.  Stability studies on active constituents  
 
A study was provided in the Applicant’s part of EDMF. Three batches were tested. They were 
packaged in a polyethylene bag which is sealed and placed in another polyethylene bag, which is also 
sealed and placed in a fibre drum. Stability of the active substance of 3 years was justified.  
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F-2.  Stability tests on the finished product 
 
1) Batch manufacturing 
 
Long term studies:  
2 pilot batches of 300 g and 1000 g. 
1 batch of 100 kg.  
2 batches of 200 kg. 
 
In-use stability studies:  
1 recent batch of 200 kg and 1 old batch of 46 months of 100 kg. 
 
Effect of freezing on stability: 
1 industrial batch. 
 
2) General test methodology 
 
Long term studies:  
Pilot batches: 25°C and 37°C during 60 months. 
Batch of 100 kg: 4°C, 25°C and 37°C during 48 months. 
Batches of 200 kg: 4°C, 25°C and 37°C during 24 months. 
 
In-use stability studies:  
The study was performed on 15 tubes at room temperature (18 to 27°C) and relative humidity of 17 to 
43 % during 8 weeks. 
At the start of the experiment and after 2, 4 and 8 weeks the 0.5 g samples from the tubes were pooled 
and analysed. 
 
Effect of freezing on stability: nine tubes were placed in the freezer (temperature range: -10°C to -
30°C). After, they were put in the temperature controlled places et 4°C, 25°C and 37°C for 48 months. 
They were analysed after 36 months at each temperature and after 48 months at 37°C. 
 
3) Physical characteristics 
 
Long term studies:  
Pilot batches: colour (white) and particle size emulsion droplets. 
Batch of 100 kg and 200 kg: colour (white), pH, homogeneity, rancidity and particle size emulsion 
droplets. 
 
In-use stability studies: appearance, pH and rancidity. 
 
Effect of freezing on stability: appearance, homogeneity, pH particle size emulsion droplets and 
resocortol butyrate particles. 
 
4) Microbiological characteristics 
 
A test for antimicrobial preservative efficacy is performed during the in-use stability at release. 
Another antimicrobial preservative efficacy test is retained during the development pharmaceutics . 
 
5) Chemical characteristics 
 
Resocortol butyrate content, acid sorbic/sorbate content, propylene glycol content and related 
compounds are checked except for pilot batches, which are checked for resocortol butyrate content 
only. 
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6) Description and validation of the assay methods 
 
The analytical procedures are identical to those described in routine control procedure (part II.E). The 
validation of these procedures is provided in part II.E.2. 
 
7) Results of tests 
 
Long term studies:  
Pilot batches: a change in colour occurred for one batch after 48 months of storage at 25°C and 37°C. 
Batches of 100 kg and 200 kg: the content of active substance is stable. The level of related 
compounds are always less than 1.1 %. The content of propylene glycol is stable. The content of acid 
sorbic/sorbate decreases at 37°C after 36 months of storage for the batch of 100 kg. A decrease of the 
acid sorbic/sorbate content is also shown for the batches of 200 kg. 
 
The results obtained on the batches of 200 kg are better than the results obtained on the other batches. 
All parameters are more stable. 
 
Due to the absence of specific data on impurities, preservatives, and antioxidants, the shelf life has 
been limited to 12 months.  
 
In-use stability studies: no significant change occurred. 
 
Effect of freezing on stability: the content of acid sorbic is out of specifications after 36 months at 
37°C. The other parameters meet the specifications. 
 
An in use stability study of 8 weeks is sufficient to cover the use of the product (the treatment time is 
no more than 14 days). 
 
The Applicant has provided a commitment that stability studies on at least 3 batches (placed on 
stability at same time) will be performed on the modified formulation (with the new excipient) 
according to VICH guidelines. The contents of the preservatives and antioxidants will be measured, 
attention will be paid to aspects of the homogeneity of the product and new limits for impurities will 
be taken into account. The commitment includes a timetable and the results, with emphasis on the 
stability of the emulsion, will be provided as they become available.  
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3. OVERVIEW OF PART III OF THE DOSSIER: TOXICOLOGICAL AND 

PHARMACOLOGICAL ASPECTS 
 
III.A SAFETY 
 
The Applicant has provided studies performed by both subcutaneous and dermal routes. Despite the 
fact that these studies were performed between 1979 and 1983, their design fulfils the requirements of 
current guidelines. 
 
3.1 Pharmacodynamics 
 
The pharmacological profile of resocortol butyrate has been assessed by a number of well-established 
tests. Almost all effects are attributable to the glucocorticoid activity of the compound.  
 
Resocortol butyrate binds strongly to glucocorticoid receptors and weakly to cytosolic progesterone 
receptors in human cells. Systemic activity is low after topical application. In dogs, the topical 
administration of 0.2 mg/kg of resocortol butyrate twice daily for 6.5 or 12.5 days moderately 
depressed adrenal functions. This effect was reversible after the end of treatment. After oral 
administration resocortol butyrate did not show systemic effects. 
 
3.2 Pharmacokinetics 
 
Radiometric pharmacokinetic studies in rats indicated that resocortol butyrate administered topically 
via ethanolic solution is highly absorbed.  
 
The major excretion routes are the urine and faeces. In vitro biotransformation studies in rat and 
human tissues indicated that resocortol butyrate was weakly metabolised in the skin and plasma. In 
contrast, it was highly metabolised in the liver.  
 
3.3 Toxicology 
 
Apart from segment I and III studies a full range of toxicological tests has been performed. Almost all 
observed effects are attributable to the glucocorticoid activity of resocortol butyrate. 
  
3.3.1 Single dose toxicity 
 
The studies presented show that Pruban (as 0.1% resocortol butyrate cream) shows a low acute 
toxicity. No mortality occurs when the product is administered by the dermal route even at doses up to 
5 g/kg in rats, rabbits and dogs. High overdoses may induce locally minimal to moderate erythema or 
oedema. Otherwise, by the ocular route, conjunctival congestion is induced. 
 
3.3.2.  Repeat Dose Toxicity 
 
The sub-acute and subchronic toxicity of resocortol butyrate is attributable to its corticosteroid 
activity. The typical pattern of corticosteroid induced changes was noticed both in rat and in rabbit 
studies. Clinically, the main side effect recorded in percutaneous studies is a body weight loss at 
higher doses (5-10 mg/kg/day) and a reduced body weight gain (0.5mg/kg/day).  
 
Haematological changes with reduced RBC and WBC associated with increased neutrophiles and 
decreased lymphocytes were constantly noticed at quite any doses tested. Blood biochemistry showed 
elevated cholesterolemia, triglyceridemia and in some animals treated at higher doses an 
hyperglycaemia. In necropsied animals, the main macroscopic and microscopic changes occurred in 
liver (swollen and vacuolised hepatocytes with glycogen deposition), spleen (atrophy), thymus 
(involution, lympholytic pattern), adrenals (cortical cells atrophy). It should be also noted that in the 
13 week topical study in the rat, the testes weight was decreased even at 1 mg/kg/day.  
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The reversibility of such changes was investigated in some studies but the complete recovery could 
not be observed in all animals especially in animals treated with the high doses. 
 
Sub-acute toxicity studies performed by the subcutaneous route 
 
A two week subcutaneous toxicity study was performed in male and female Wistar rats.  Animals 
were dosed subcutaneously with 0, 0.5, 5 and 50 mg/kg/day for 14 consecutive days. Clinical 
examination, body weight, food consumption, haematology, blood clotting, biochemistry (blood and 
urine), necropsy and anatomopathology were assessed. In the high doses groups, histopathology 
confirmed splenic, adrenocortical tissue and thymic atrophy, a hypertrophy of liver with vacuolised 
hepatocytes pictures associated with glycogenic infiltration was noticed. The females of the group 
treated at the highest dose showed secretory material in the ductal and acinar structures. Otherwise, 
foamy cells aggregation were recorded in the lungs of 2 males of the 0.5 mg/kg/day group, 3 males 
and 2 females of the 5 mg/kg/day group and in all animals of the 50 mg/kg/day group. 
 
A two week subcutaneous toxicity study was performed in male and female Dutch rabbits. Animals 
were dosed subcutaneously with 0, 0.5, 5 and 50 mg/kg/day for 14 consecutive days. Clinical 
examination, body weight, food consumption, haematology, blood clotting, biochemistry (blood and 
urine), necropsy and anatomopathology were assessed.  Gross pathology and histopathology showed 
thymic and splenic atrophy in most animals of groups 3 and 4. The involution of the lymphoid organs 
(thymus, spleen and lymph nodes) was noticed in most animals of the groups 3 and 4. The liver 
pictures showed hypertrophied and vacuolised hepatocytes, the vacuoles being associated with 
glycogenic infiltration in all animals of groups 3 and 4. 
 
Sub-acute toxicity studies performed by the dermal route 
 
A 31-day topical safety study in male and female New Zealand White rabbits weighing 1.8 – 3 kg was 
performed. Animals were treated daily with 0, 1, 6 and 15 mg/rabbit/day. Clinical examination, body 
weight, food consumption, haematology, blood clotting, biochemistry (blood and urine), necropsy, and 
anatomopathology were studied.  
 
The topical administration of resocortol butyrate cream to rabbits induces severe corticosteroid 
systemic effects. Wrinkling of the treated skin as well as erythema reactions were recorded locally. 
The vehicle also induced slight to well defined erythema in some animals. 
 
In a 13-week topical safety study with resocortol butyrate cream in male and female rats (of Wistar 
origin) animals were dosed topically with 0, 0.5, and 1.5 mg/kg/day for 13 consecutive weeks. A 
recovery phase of 8 weeks was designated for half of the animals. Clinical examination, body weight, 
food consumption, haematology, blood clotting, biochemistry (blood and urine), necropsy and 
anatomopathology were assessed. Deaths recorded within the study occurred mainly in week 4. The 
indirect role of the corticotherapy in increasing the incidence could not be ruled out by the study 
director. The main aetiology was local infection and treated animals showed body weight decreases 
associated with induced systemic effects such as thymic involution. 
 
In a 13 week topical safety study with  resocortol butyrate cream in male and female New Zealand 
White rabbits animals were dosed topically with 0, 1, 6 and 15 mg/kg/day. A recovery phase of  
8 weeks was designated for 1 animal/sex/group. Clinical examination and checks on body weight, 
food consumption, haematology, blood clotting, biochemistry (blood and urine), necropsy, and 
anatomopathology were carried out. Histopathological examination of thymus and spleen showed a 
thymic involution and a splenic atrophy in animals of the groups 3 and 4. Widespread areas of swollen 
and highly vacuolised hepatocytes with glycogen deposition was recorded in all treated groups. 
Cortical cell atrophy of the adrenal glands was recorded in all treated groups. The study director 
considered that there were no variations or abnormalities that could be product related on slides 
examined 8 weeks post dosing. 
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3.3.3 Tolerance in the target species 
 
see Part IV. 
 
3.3.4 Reproductive toxicity (inc. teratogenicity) 
 
Study of the effects on reproduction 
 
A pilot fertility study with topically applied resocortol butyrate cream (2% m/v) in male and female 
Charles river rats was presented. The resocortol butyrate dose was10 mg/kg/day.  
• Group1 Females vehicle treated from 7 days before mating up to 6 days of pregnancy 
• Group 2 Females resocortol butyrate treated from 7 days before mating up to 6 days of pregnancy 
• Group 3 Males vehicle treated 2 weeks before and during mating 
• Group 4 Males resocortol butyrate treated 2 weeks before and during mating 
Autopsy on the females was performed on day 14 of pregnancy. 
 
Vehicle females were mated with treated males and vehicle males were mated with treated females. 
General clinical condition, body weight, mating rate (males and females), pregnancy rate and pre and 
post implantation loss were assessed. Body weight gain was slightly affected in treated groups. 
Topical application of resocortol butyrate to male rats for 2 weeks before and during mating with 
vehicle treated females did not adversely affect mating rate, pregnancy rate and pre-coital intervals. 
Mating of female rats topically treated with resocortol butyrate from day 7 before mating to day 6 of 
pregnancy with vehicle males did not adversely affect mating rate, pregnancy rate and pre-coital 
interval. No signs of embryotoxicity were observed. 
 
Embryotoxicity/fetotoxicity, including teratogenicity 
 
The Applicant has provided 3 embryotoxicity studies performed with resocortol butyrate, which are 
summarised below; 
 
Study Results 
An embryotoxicity study with resocortol 
butyrate (0.5-2% cream) in Dutch rabbits 

With the exception of the 0.25 mg/kg/day group, all treated 
groups showed malformations evidenced by cleft palates and 
flexures of the limbs (significant in the groups treated with 2.5 
and 5 mg/day). 

An embryotoxicity study with resocortol 
butyrate (0.1% cream) in Dutch rabbits 

The 1.25 mg/kg/day treated group showed an increase of 
skeletal malformations. 
 

An embryotoxicity study with resocortol 
butyrate (0.1% cream) in Sprague Dawley 
rats 

No malformations attributed to corticoid therapy was 
recognised in treated animals.  

 
Segment I and III reproduction toxicology studies were not provided. The Segment II studies provided 
indicate that the dermal application of resocortol butyrate may lead to skeletal malformations. As 
Segment I studies were not provided, a safety warning was introduced for breeding animals and 
lactating females. 
 
3.3.5 Mutagenicity 
 
Resocortol butyrate was tested on prokaryotic and eukaryotic in vitro mutation assays. All these 
studies failed to show any mutagenic potential. 
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3.3.6 Carcinogenicity 
 
No long term carcinogenicity studies performed with resocortol butyrate are provided. As this 
substance failed to show any mutagenic potential, it is considered that the genotoxic carcinogenicity 
potential of this product is very unlikely. 
 
3.4 Studies of other effects 
 
Immunotoxicity 
 
In sub-acute and subchronic subcutaneous and dermal toxicity studies performed in rats and rabbits, 
resocortol butyrate cream induced significant variations of the WBC, neutrophiles and lymphocytes 
counts. Lymphoid organs atrophy was also recorded (spleen and thymus). All these changes represent 
the typical biological pattern observed with glucocorticoid therapy. Corticosteroids are recognised to 
have an immunosuppressant effect at doses greater than the doses required for the replacement 
therapy. This pharmacological property is associated with an increased susceptibility to infection, 
aggravation of existing infection and is also associated with an activation of a latent infection. The risk 
of immunodepression is greater with long course therapy at high dosages.  
 
Although the dog is known to be very sensitive to the systemic effects of corticosteroids at the level of 
the pituitary - adrenal axis, and easily develops iatrogenic Cushing syndrome, immunotoxicity induced 
by corticosteroids in the dog is not well documented. 
 
Observations in humans 
 
Human trials showed that resocortol butyrate elicited no photoallergenic or sensitisation reaction as 
well as no evidence of phototoxicity could be detected. Evidence of low irritation response was 
recorded on rare occasions in a 21 days trial. The clinical trials performed in humans show that the 
glucocorticoid potency of resocortol butyrate cream (Pruban) is moderate. The atrophogenic potency 
as tested in healthy volunteers was shown to be moderate. In a human vasoconstriction assay, the 
comparison between several dermocorticoids have shown that resocortol butyrate 0.1% cream could 
be classified in the class 4 of dermocorticoids  
 
As the product is expected to be a mid potent dermocorticoid in humans, the exposure to this product 
may lead to unwanted adverse effects in humans, although in clinical studies in humans such effects 
have not been observed.  (see comments in the user's safety part). 
 

3.5 Ecotoxicity 
 
The product is intended for the individual treatment of companion animals. According to the note for 
guidance on the environmental risk assessment of veterinary medicinal products other than GMO 
containing and immunological products (EMEACVMP/055/96-FINAL), this product is therefore 
exempted from phase II environmental risk assessment. 
 
3.6 User Safety 
 
Contact with the skin can occur when the cream is applied with bare unprotected fingers, leading to 
local effects on the skin and systemic effects after absorption through the skin. No photoallergenic, no 
sensitisation reactions and no phototoxicity effect were detected during toxicological studies 
performed in humans. A study showed that the glucocorticoid potency of Pruban is moderate. 
Evidence of low irritancy response was recorded on rare occasions and the atrophogenic potency was 
shown to be moderate.  
 
Whilst no assessment of the systemic effects following a repeated cutaneous exposure to the product 
has been provided, the following safety advice in the SPC is considered sufficient: "This product 
belongs to the class of dermocorticoids.  The therapeutic use of these substances in humans has been 
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recognised to induce local side effects such as skin thinning, skin weakness, delayed healing process 
and secondary infections". The SPC also gives the following guidance:  "Avoid contact with the 
product. Wear disposable gloves when applying the product or wash hands immediately after use". 
 
The product shows no systemic activity after oral ingestion but local effects on the stomach and 
intestinal tract cannot be excluded. However local effects are not expected following a single 
exposure, making the risk of significant toxicological effect minimal. 
 
 
III.B RESIDUES 
 
The application is for a non-food producing species and therefore residue documentation is not 
applicable. 
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4. OVERVIEW OF PART IV OF THE DOSSIER: CLINICAL ASPECTS 
 
 
4.1-  Pre-clinical studies: 
 
4.1.1.  Pharmacology 
 
4.1.1.1  Pharmacodynamics: - see Part III 
 
4.1.1.2  Pharmacokinetics – see Part III 
 
4.1.2  Tolerance in the target species 
 
In a dose titration study, suspected adverse reactions were recorded.  Hyperaemia and swelling of the 
treated area may be related to Pruban. In 2 cases out of 3, the treatment was discontinued. In the last 
case in which the treatment was continued, the signs disappeared slowly. In clinical trials, very few 
young animals (under 1 year old) were enrolled in the studies. The use of Pruban in dogs of less that  
6 months of age is therefore contra-indicated. A contra-indication is also included for primary or 
severely infected lesions of bacterial, viral, fungal or parasitic origin. The development of infected 
lesions should also be closely monitored. As the tolerance study was performed in healthy animals 
with normal skin, systemic exposure in animals with skin disorders cannot be excluded and therefore 
the product is contra-indicated on ulcerated lesions. 
 
Given the teratogenic potential recorded in laboratory animals, the lack of segment I and III of the 
reproduction toxicology and the lack of information in the target species, the use in breeding dogs and 
lactating bitches is also contra-indicated. 
 
The tolerance study shows that the local and systemic effects of the local corticotherapy with Pruban 
in healthy and normal skin animals are limited.  As the product is intended for animals with skin 
disorders, for which the systemic effects of the product are expected to be more significant as well as 
in case of overdose, suitable warnings have been included in the SPC. Due to the effects on adrenal 
function, the skin surface to be treated has been limited 
 
4.1.3 Resistance 
 
Not applicable. 
 
4.2  Clinical studies 
 
Dose Titration Study 
 
203 dogs suffering from unspecified dermatological disorders, characterised by local inflammation 
without clinical signs of bacterial infection, were included in a non-blinded, randomised, multi-centre 
study. Only dogs with at least one lesion with a size of more than 5 cm2 were included. Animals that 
showed signs of concurrent disease, animals that received corticosteroid and / or NSAID treatment 
within a period of 30 days before admission and animals with a generalised, confluent dermatitis were 
excluded. Pruban was administered topically on the lesions by the owner respectively once daily, or 
twice daily or three times daily in the respective 3 groups of animals. The investigator instructed the 
owner to use 1 cm of cream per 10 cm2 of lesion surface. The trial period was 14 days maximum. 
Other medications were not permitted. 
 
Clinical examinations were carried out at admission and at 3 ± 1, 7 and 14 days after admission. At all 
examinations, clinical signs of the largest lesion were scored by the investigator: irritation, 
hyperaemia, hypertrophy, exudation and overall score. A statistical analysis was carried out. 
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Nine dogs were excluded from analysis. The 194 dogs remaining for analysis were respectively 66, 64, 
and 64 dogs in groups treated once daily, twice daily or three times daily. The mean age was 5.9 years 
and the mean body weight = 28 kg 
 
The type of dermatitis was mainly hot spot (74 %) and lick dermatitis (23 %). For hot spot, lesions 
were mainly recent (75 % inferior to 14 days), but for lick dermatitis recurrent lesions represented  
50 % of cases. The response to treatment was good in respectively 71 %, 75 % and 81 % of cases. 
There was a significant improvement of all signs in each group between each consecutive 
examination, but there were no significant differences between groups. For hot spot, response to 
treatment did not depend on duration of signs prior to treatment, but for lick dermatitis, response was 
significantly better when duration of signs was less than 14 days. Five adverse reaction cases were 
possibly related to Pruban; in three cases (respectively hyperaemia and swelling, loss of hair, vomiting 
after licking), the treatment was continued and the problem did not appear again.  In two cases, 
(respectively hyperaemia and apathy / itch, hyperaemia and swollen), treatment was discontinued and 
the signs disappeared quickly. 
 
Whilst there was no control group in the trial, it can be considered that hot spot lesions tend to extend 
markedly in the absence of treatment. 
 
Study 1: Controlled, double blind, randomised, multicentre, comparative (vs a prednisolone 
acetate/neomycin sulphate cream) study 
 
Animals: 51 dogs which suffered from dermatological disorders characterised by local inflammation 
and dogs with at least one lesion with a size of more than 5 cm2. Exclusion criteria: animals that 
showed signs of concurrent disease, animals that received corticosteroid and / or NSAID treatment 
within a period of 30 days before admission, animals with a total lesion size of more than 30 cm2, dogs 
with severely infected lesions. Treatment: 2 groups were formed by randomisation: Pruban or a 
prednisolone acetate/neomycin sulphate cream was administered topically on the lesions by the owner 
twice daily.  
 
The prednisolone acetate/neomycin sulphate cream was aseptically refilled in identical tubes as 
Pruban. The trial period was 14 days at maximum. In case of healing before day 14, the investigator 
could decide to stop the treatment. Other medications were not allowed, except ectoparasiticides.  
Examinations: clinical examinations at admission, at 3 ± 1, 7 and 14 days after admission. 
 
At all examinations, clinical signs of the largest lesion were scored by the investigator: irritation/pain 
and/or pruritus, hyperaemia (erythema), hypertrophy (swelling), exudation (moistness) and overall 
score. Scores were noted using a visual scale of a length of 10 cm. In addition, at day 14 the 
investigator assessed the response as follows: cured, improved, no change, worsened.  Bacteriological 
examination consisted of sampling at admission and at the last examination, samples were taken from 
the largest lesion. 
Statistical analysis: a statistical analysis was carried out.  
 
Results: 
 
One dog was excluded from analysis because its owner did not return to clinical examination after  
day 3. 
50 cases were analysed: 25 dogs in each group. Mean age = 5.6 years, mean body weight = 22.3 kg. 
 
Hot spot was the main type of dermatitis (19 in Pruban group vs 23 cases in control group). Only  
3 cases of lick dermatitis were included and all were in the Pruban treated group. There was a 
significant improvement of all signs in both groups between each consecutive examination, but there 
were no significant differences between groups. There was no significant difference either in the 
response to treatment. 
 
Bacteriological examinations: the bacteria mainly isolated was Staphylococcus intermedius, which is 
part of the commensal flora of the dog. 
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In the Pruban treated group, 12/21 had an infection before treatment, 4 of them remained infected (9 
were uninfected at day 0, 8 of them remained uninfected). In the control group, 16/21 had an infection 
before treatment and 4 of them remained infected. There were no differences between groups.  
 
Adverse effects: no suspected reactions were reported.  
The maximal duration of treatment was respected, seven dogs were treated only 7 days (treatment was 
stopped because of cure) and four dogs were treated only 3 days (stop due to failure). Then, duration 
of treatment in case of healing was comprised between 7 and 14 days.  The size of lesions was largely 
superior to 30 cm2 for three dogs and should not have been included. Three cases of worsening 
(extension of lesions) occurred in Pruban group: worsening at 2 days, 3 days (the case with a 100 cm2 
lesion size) or 14 days. No information was given about the other treatments performed. The interest 
of the bacteriological examination is very limited as regards the nature of lesion. Lesions are 
necessarily contaminated by bacteria, mainly by Staphylococci.  
 
This trial suffered from weak statistical power. The number of cases was increased with the further 
study, which was a continuation of the first one and for which details are given below: 
 
Study 2: Controlled double blind, randomised, multicentre, comparative (vs a prednisolone 
acetate/neomycin sulphate cream) study. 
 
The same protocol as for the previous study was used except that the inclusion criteriawas 
pyotraumatic dermatitis (hot spot). A supplementary clinical examination was performed at 9 ± 1 days 
after the end of the treatment. When treatment was stopped before day 14 (because of failure or cure), 
the results of clinical examinations of these days were included in the day of last treatment. 
Bacteriological samples were taken from the largest lesion and the most severely affected part of the 
lesion only at admission. A statistical analysis was carried out. Of the 147 dogs included, 12 were 
withdrawn because of absence of follow-up (11 cases) or development of a deep pyoderma (one case). 
 
A total of 135 dogs were studied: 67 dogs in Pruban treated group and 68 dogs in the prednisolone 
acetate/neomycin sulphate cream treated group. The two groups did not differ for age (mean = 5.9 
years old), body weight (mean = 26.6 kg) and size of lesions (mean = 11.2 cm2). Scores at admission 
did not differ between groups. 
Results of bacteriological examinations: Staphylococcus intermedius and S.aureus represented most of 
the bacteria isolated (more than 70 %). 
 
There was a significant improvement of all parameters in both groups during treatment, but there were 
no significant differences between groups. 
 
Mean duration of treatment for either cure or improvement was 11 ± 3.8 days for Pruban and 10.6 ± 
4.2 days for a prednisolone acetate/neomycin sulphate cream.  No relation could be found between the 
bacteriological status at admission and the response to treatment. No suspected adverse reactions were 
reported. 
 
The duration of illness at admission was often less than one week (only 12 cases between 10 and 30 
days). Two cases in the Pruban group had lesions with a size superior to 30 cm2 at admission and 
should have been excluded. In cases of cure or improvement, duration of treatment was comprised 
between 7 days (minimum for healing) and 14 days (maximum of treatment). 
 
Combined Study Results (Studies 1 and 2)  
 
As the second study contained the same protocol, analysis was performed on results of both studies. 
A two-sample t-test was used to compare scores between groups, at admission and during treatment.  
 
Reduction of scores within the treatment groups were evaluated using the Sign test. A total number of 
185 dogs were evaluated: 92 in the Pruban treated group and 93 in the prednisolone acetate/neomycin 
sulphate cream treated group. There were no differences concerning gender (59 % of males),  
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age (5.8 years), body weight (25.5 kg) and size of lesions (12.5 cm2).  The majority of the isolates at 
admission consisted of Staphylococcus intermedius in pure or mixed culture. 
 
There was a significant improvement of all signs in both groups between each consecutive 
examination (p < 0.00001), but there were no significant differences between groups (p > 0.05). There 
were no significant differences between groups (p = 0.32) in response to treatment. 
 
The mean duration of treatment for either cure or improvement was 10.8 ± 4.4 days for Pruban and 
10.8 ± 4.2 days for the prednisolone acetate/neomycin sulphate cream. No relation could be found 
between the bacteriological status at admission and the response to treatment. 
 
The clinical results were satisfactory. Almost 80 % of cases were cured or improved. The duration of 
treatment, between 7 and 14 days, has been specified in the SPC. 
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5.  RISK-BENEFIT ASSESSMENT AND CONCLUSION 
 
The formulation is an oil-in-water emulsion in which the active substance (resocortol butyrate) is 
suspended. A number of excipients constitute this formulation, particularly antioxidants and 
preservatives. All excipients are well known and most of them are described in the European 
Pharmacopoeia. An EDMF has been supplied for the active substance. The Applicant has provided a 
letter of commitment to submit further data on the homogeneity of the cream and also to submit a new 
stability study which is to be carried out according to VICH guidelines. 
 
Resocortol butyrate was initially developed for human therapeutic use. The safety file studies were 
performed in laboratory animals and in humans and their design fulfils the requirements of current 
guidelines.  The toxicity of resocortol butyrate is mainly attributable to the corticosteroid activity. 
Embryotoxicity studies performed in rats and rabbits showed it had teratogenic potential. No evidence 
of photoallergenic, sensitising, phototoxic potency was recorded on human skin. A low irritation 
response was observed in some treated volunteers. A phase II of the ecotoxicity part is not required 
since the product is intended for individual treatment of companion animals. 
 
The anti-inflammatory activity (including local vasoconstriction) of resocortol butyrate was 
demonstrated on non-target species. Pharmacodynamic activity responsible for side effects was 
demonstrated after systemic administration. These effects were reduced after topical administration.  
 
The number of dogs used and the clinical results were satisfactory and almost 80 % of cases were 
cured or improved. The duration of treatment in clinical studies was between 7 and 14 days and has 
been specified in the SPC.  
 
The Committee concluded that the product should be contra-indicated for puppies less than six months 
old. It is also considered that the risk factors of local corticotherapy (local and systemic effects) should 
be clearly mentioned in the SPC. Given the teratogenic potential recorded in laboratory animals, the 
lack of segment I and III of the reproduction toxicology and the lack of information in the target 
species, the use in breeders and lactating bitches should be contra-indicated. SPC warnings have also 
been provided to limit use in animals with extensive lesions and to limit use to 14 days of therapy. The 
risk factors of local corticotherapy (local and systemic effects) have been discussed by the Applicant 
and are mentioned in the SPC under point 4. 
 
Based on the original and complementary data presented, the Committee for Veterinary Medicinal 
Products concluded that the quality, the safety and the efficacy of the product were considered to be in 
accordance with the requirements of Council Directive 81/852/EEC and supported the claims agreed 
with the Applicant. 
 
Consequently the Committee recommended on 19 July 2000 that the product could be recommended 
for the granting of a Community marketing authorisation. 
 

____________________________ 
 
 
 




