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ADMINISTRATIVE INFORMATION 

 

Invented name of the medicinal 
product(s): 

See section VII 

INN (or common name) of the active 
substance(s):  

Amoxicillin Trihydrate, 

Potassium clavulanate 

MAH (s): See section VII 

Pharmaco-therapeutic group 
(ATC Code): 

ATC: J01CR02 

Pharmaceutical form(s) and 
strength(s): 

Oral and intravenous formulations 
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I. EXECUTIVE SUMMARY 
 
Augmentin is a well-established and widely-used antibacterial combination product consisting of 
the semi-synthetic antibiotic amoxicillin (as amoxicillin trihydrate) and the b-lactamase inhibitor 
clavulanic acid (as the potassium salt). Amoxicillin/clavulanic acid was originally developed in 
response to the need for an oral broad-spectrum antibiotic that covered � -lactamase-producing 
pathogens. Oral formulations of Augmentin have been available worldwide since 1981 and 
intravenous formulation since 1984. Over the years, the ratio of amoxicillin to clavulanic acid has 
been varied to reflect prescribing needs, to improve dosing convenience, and as a response to 
recommendations for the treatment of more severe infections or those caused by resistant 
organisms. Amoxicillin works by inhibiting the transpeptidase enzyme responsible for cross-
linking peptidoglycan in the bacterial cell wall, weakening the cell wall and making the cell swell 
and rupture.  Because amoxicillin is readily hydrolysed by b-lactamase, Augmentin also contains 
the b-lactamase inhibitor, clavulanic acid, which protects amoxicillin from degradation and 
extends its antibacterial spectrum to many bacteria normally resistant to penicillins and 
cephalosporins. 
 
A wide range of different presentations of Augmentin with an increasing ratio of amoxicillin to 
clavulanic acid are approved for oral (2:1, 4:1, 7:1, 8:1, 14:1 and 16:1) and parenteral (5:1 and 
10:1) use in adults and children. All EU approvals have been obtained via national registration; 
leading to a number of differences in the PI, particularly in the Indication and Posology sections 
and a referral (EMEA/H/A-30/979) was therefore triggered in order to resolve the divergences 
amongst the nationally authorised SPCs and thus to harmonise the SPCs across the EU. The 
MAH discussed and assessed a number of indications in light of the MAH Global Data Sheets 
(GDS), published data, literature, relevant studies and current clinical practice. The benefit/risk 
assessment for the series of formulations approved in different Member States was conducted 
with reference to the existing resistance patterns in those Member States where the product is 
marketed. The benefit/risk assessment conducted by the CHMP has not addressed the use of 
these products in other markets, where different resistance patterns may apply.  
 
During the Article 30 Referral (EMEA/H/A-30/979; EC Decision C(2009)8266 of 19/10/2009), the 
following indications in adults and children were agreed upon in the EU member states (see: 
� � � � � � � � � �� 	 
 � � � �� 	 � � 
 � � 
 � 
 �� � � � � � � � 
 � � � � � 
 � � � � 	 � �� � �� � � � � 	 � � 
 � � � � � � � 	 
 �� � � 
 � � �� � � 
 � � � � �� 
 � � � 
 � � �� � � �� � 
 
ORAL FORMULATIONS 
 
The CHMP concluded that the 8:1 ratio is comparable to the 7:1 ratio in terms of efficacy and 
safety data. The CHMP also considered the discussion on the indications commonly to the 2:1, 
4:1, 7:1 and 8:1 ratios and the following harmonised wording for the harmonised SPCs was 
agreed and adopted by the CHMP. Since clavulanic acid is the main limiting factor for dosing of 
the products, the CHMP agreed with the proposed standard daily dose of clavulanic acid for all 
formulations with 125 mg clavulanic acid per dose three times a day.  
 
 
2:1 RATIO 

·  Acute bacterial sinusitis (adequately diagnosed) 
·  Cystitis 
·  Pyelonephritis 
·  Cellulitis 
·  Animal bites 
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·  Severe dental abscess with spreading cellulitis 
 
This ratio is not recommended for use in children less than six years of age. In adults, the 
higher dosage is recommended for severe infections, including chronic and recurrent UTIs and 
LRTIs. In children, the higher dosage is recommended for infections such as otitis media, 
sinusitis, LRTIs and UTIs. No clinical data are available on doses higher than 40/10 mg/kg/day in 
children under 2 years. 
 
 
4:1 RATIO 

·  Acute bacterial sinusitis (adequately diagnosed) 
·  Acute otitis media 
·  Acute exacerbations of chronic bronchitis (adequately diagnosed) 
·  Community acquired pneumonia 
·  Cystitis 
·  Pyelonephritis 
·  Skin and soft tissue infections in particular cellulitis, animal bites, severe dental abscess 

with spreading cellulitis. 
·  Bone and joint infections, in particular osteomyelitis. 

(The same indications as 7:1 and 8:1 ratio). 
 
To date the 4:1 ratio has been approved widely in Europe and the approval in 1984 of the TID 
dosage was supported by clinical studies in paediatric and adult patients. 
 
 
7:1 RATIO 
The same indications as 4:1 and 8:1 ratio. 
 
No clinical data are available on doses higher than 45/6.4 mg/kg/day in children under 2 
years and dosing recommendations in this population therefore cannot be made. 
 
 
8:1 RATIO 
The same indications as 4:1 and 7:1 ratio. 
 
There is no clinical data for children under 1 month of age. Dosing recommendations in this 
population therefore cannot be made. 
 
 
14:1 RATIO (ORAL - ES) 
 
“Augmentin is indicated for the treatment of the following infections in children aged at least 3 
months and less than 40 kg body weight, caused or thought likely to be caused by penicillin-
resistant Streptococcus pneumoniae (see sections 4.2, 4.4 and 5.1): 
 
·  Acute otitis media 
·  Community acquired pneumonia. 
 
The Augmentin 14:1 ratio was specifically developed for use in children (weighing less 
than 40 kg) where higher concentrations of amoxicillin are required, but with the same unit dose 
of clavulanic acid. Dosing recommendations for Augmentin ES are supported by clinical safety 
and efficacy data in AOM. Augmentin ES suspension is recommended for dosing at 
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90/6.4 mg/kg/day in two divided doses at 12-hourly intervals for 10 days. There are no clinical 
data on Augmentin 14:1 ratio use in children under 3 months of age. 
 
 
16:1 RATIO (ORAL - SR) 
 
“Augmentin is indicated for the treatment of community-acquired pneumonia in adults and 
adolescents aged at least 16 years, caused or thought likely to be caused by penicillin-
resistant Streptococcus pneumoniae (see section 5.1). 
 
The Augmentin 16:1 ratio was developed for and studied in specific indications in adults and 
adolescents aged 16 years and above, where higher concentrations of amoxicillin to clavulanic 
acid are required. Dosing recommendations for Augmentin SR are supported by extensive 
clinical safety and efficacy data. Augmentin SR plays an important role in the management of 
infections, particularly in countries and local areas of high levels of S. pneumoniae resistance. 
 
 
INTRAVENOUS FORMULATIONS 5:1, 10:1 RATIO 
 
·  Severe infections of the ear, nose and throat (such as mastoiditis, peritonsillar infections, 

epiglottitis, and sinusitis when accompanied by severe systemic signs and symptoms) 
·  Acute exacerbations of chronic bronchitis (adequately diagnosed) 
·  Community acquired pneumonia 
·  Cystitis 
·  Pyelonephritis 
·  Skin and soft tissue infections in particular cellulitis, animal bites, severe dental abscess 

with spreading cellulitis 
·  Bone and joint infections, in particular osteomyelitis 
·  Intra-abdominal infections 
·  Female genital infections. 
 
 
As amended on medicinal products for paediatric use, two MAHs submitted a total of 5 
completed paediatric studies for amoxicillin / clavulanic acid in accordance with Article 
45 of the Regulation (EC)No 1901/2006. 
 
Short expert overviews have also been provided by the MAHs. 
 
The MAHs stated that the submitted paediatric studies do not influence the benefit risk 
for amoxicillin/clavulanic acid and that there is no consequential regulatory action. 
 
 
II. RECOMMENDATION 
 
After evaluating the submitted data we conclude that the posology and administration of 
amoxicillin/clavulanic acid in children under the age of 16 years in Europe is recommended 
adequately as reflected by the Article 30 Referral EMEA/H/A-30/979 in 2009. 
 
Our conclusion, based on the currently available data, is that the indication and dosing regimen 
are adequately represented in the harmonised texts. No data were presented to justify new 
indications or to change the currently proposed age of the paediatric patients for the use of any 
amoxicillin/clavulanic acid formulation.  
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For further authorisation procedures in paediatrics data about the following groups are 
still missing: 
 
ORAL FORMULATIONS 
 
2:1 RATIO 

·  Acute bacterial sinusitis (adequately diagnosed) 
·  Cystitis 
·  Pyelonephritis 
·  Cellulitis 
·  Animal bites 
·  Severe dental abscess with spreading cellulitis 

 
Rapporteur’s comments (Day 70 PAR): 
·  It has to be pointed out that 2:1 ratio is not recommended for use in children less 

than 6 years, as the dose of clavulanic acid would be too high 
 
 
7:1 RATIO (same indications as 4:1 and 8:1 ratio) 

·  Acute bacterial sinusitis (adequately diagnosed) 
·  Acute otitis media 
·  Acute exacerbations of chronic bronchitis (adequately diagnosed) 
·  Community acquired pneumonia 
·  Cystitis 
·  Pyelonephritis 
·  Skin and soft tissue infections in particular cellulitis, animal bites, severe dental abscess 

with spreading cellulitis. 
·  Bone and joint infections, in particular osteomyelitis. 

(The same indications as 4:1 and 8:1 ratio). 
 
 

Rapporteur’s comments (Day 70 PAR): 
The following data are still missing:  
·  for the use in children less than two month of age 
·  for the use of the 7:1 formulations higher than 45mg/6.4mg/kg per day in children 

less than 2 years of age 
·  for dosing regimens for any patient group suffering from renal insufficiency with 

creatinine clearance less than 30ml/min 
 
 
8:1 RATIO (same indications as 4:1 and 7:1 ratio) 
 

Rapporteur’s comments (Day 70 PAR): 
The following data are still missing: 
·  for the use in children less than 1 month of age 
·  for dosing regimens for any patient group suffering from renal insufficiency with 

creatinine clearance less than 30ml/min 
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14:1 RATIO (ORAL - ES) 
“Augmentin is indicated for the treatment of the following infections in children aged at least 3 
months and less than 40 kg body weight, caused or thought likely to be caused by penicillin-
resistant Streptococcus pneumoniae (see sections 4.2, 4.4 and 5.1): 
·  Acute otitis media 
·  Community acquired pneumonia. 
 

Rapporteur’s comments (Day 70 PAR): 
The following data are still missing: 
·  for the use in children less than 3 months of age 
·  for the use in adolescents and children �  40kg body weight 
·  for dosing regimens for any paediatric patient group suffering from renal 

insufficiency with creatinine clearance less than 30ml/min 
 
 
16:1 RATIO (ORAL - SR) 
“Augmentin is indicated for the treatment of community-acquired pneumonia in adults and 
adolescents aged at least 16 years, caused or thought likely to be caused by penicillin-
resistant Streptococcus pneumoniae (see section 5.1). 
 

Rapporteur’s comments (Day 70 PAR): 
The following data are still missing: 
·  for the use in children less than 16 years of age 
·  for the use in adolescents  aged at least 16 years suffering from renal insufficiency 

with creatinine clearance less than 30ml/min 
 
 
 
INTRAVENOUS FORMULATIONS 
 
The intravenous formulations (5:1 and 10:1) are authorised for all different age groups in 
children with or without any renal impairment for the following indications: 
·  Severe infections of the ear, nose and throat (such as mastoiditis, peritonsillar infections, 

epiglottitis, and sinusitis when accompanied by severe systemic signs and symptoms) 
·  Acute exacerbations of chronic bronchitis (adequately diagnosed) 
·  Community acquired pneumonia 
·  Cystitis 
·  Pyelonephritis 
·  Skin and soft tissue infections in particular cellulitis, animal bites, severe dental abscess 

with spreading cellulitis 
·  Bone and joint infections, in particular osteomyelitis 
·  Intra-abdominal infections 
·  Female genital infections. 
 
 
Rapporteur’s Overall Conclusion (Day 70 PAR): 
According to the Article 30 Referral, “ Children aged less than 3 months should be 
administered ‘Augmentin’ by infusion only.”  Since no new data have been presented by 
the MAHs, the above mentioned data regarding authorisation of oral applicable 
amoxicillin/clavulanic acid formulations in paediatric populations are still missing, 
especially in the paediatric population suffering from renal insufficiency with creatinine 
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clearance less than 30ml/min as well as for the oral treatment of children aged 3 month 
up to 2 years of age with the 7:1 formulations. 
 
 
 
III. INTRODUCTION 
 
The GlaxoSmithKline Research & Development Limited submitted data about a single study: 
 
Phase IV study, Identifier: ZM2007/00099/00, Study Number: AUG102821, Compound Number: 
BRL-025000; Title: An open-label study to determine the pharmacokinetic profiles of amoxicillin 
and clavulanate in adolescent patients weighing at least 40 kg and no more than 16 years of age 
receiving AUGMENTIN™ XR (amoxicillin 2000 mg/clavulanate 125 mg) orally twice daily for 10 
days 
 
Study report ZM2007/0099/00 is being submitted to comply with the requirements of Article 46 of 
Regulation 1901/2006. The study has not been conducted in accordance with an agreed 
paediatric investigation plan [GM2007, page 1].  
 
A short critical expert statement has also been provided [GM2007, page 1-2]. 
 
The MAH stated that the submitted paediatric study does not influence the benefit risk for 
Augmentin XR and that there is no consequential regulatory action. 
 
 
 
The Bristol-Myers Squibb Pharmaceutical Research Institute submitted altogether four 
study reports: 

 
 

 
 

 
 

 
 
Short critical expert statement or summary has also been provided. 
 
The MAH stated that the submitted paediatric studies do not influence the benefit risk for the 
correlated amoxicillin/clavulanic acid formulation and that there is no consequential regulatory 
action. 
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IV. SCIENTIFIC DISCUSSION 
 
IV.1 Information on the pharmaceutical formulation used in the clinical study(ies) 
 
Study report submitted by the GlaxoSmithKline Research & Development Limited:  

Non-comparative open label Phase IV study (Study: TOC102821) for oral applicable 
amoxicillin/clavulanic acid (16:1 ratio):  
AUGMENTIN XR was supplied by GlaxoSmithKline as the commercially available  
1000 mg/62.5 mg tablets for oral administration. Patients received one bottle of study 
medication containing sufficient medication for 10 days of treatment (i.e., 40 AUGMENTIN 
XR tablets). The investigator or his/her designee instructed patients on dosing at home. 
Patients took 2 AUGMENTIN XR tablets twice daily with food (2 tablets approximately every 
12 hours) for 10 days. Study medication was to be taken at the start of a meal. Patients were 
also encouraged to drink sufficient fluids to avoid dehydration. 

 
The Bristol-Myers Squibb Pharmaceutical Research Institute submitted altogether four 
study reports: 
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IV.2 < Non-clinical aspects>  
 
 
N/A 
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IV.3 <Clinical aspects> 
 

 
The GlaxoSmithKline Research & Development Limited, UK submitted a report for: 

 
- Phase IV study, Identifier: ZM2007/00099/00, Study Number: AUG102821, Compound 

Number: BRL-025000; Title: An open-label study to determine the pharmacokinetic 
profiles of amoxicillin and clavulanate in adolescent patients weighing at least 40 
kg and no more than 16 years of age receiving AUGMENTIN™ XR (amoxicillin 
2000 mg/clavulanate 125 mg) orally twice daily for 10 days;  

 
 
 
Bristol-Myers Squibb Pharmaceutical Research Institute 
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1. Clinical study(ies) 
 
GlaxoSmithKline Research & Development Limited, UK 

 

 
 



Amoxicillin / Clavulanic Acid 
DE/W/002/pdWS/001  Page 15/26 
 

 
Rapporteur’s comments (Day 70 PAR): 
Since the overall aim of this study was to determine the PK profiles of 
amoxicillin/clavulanic acid (16:1 ratio) in adolescent subjects, no new data can expected 
for the different paediatric populations. We agree with the MAH that no new data emerged 
from this study which have to be discussed or to be included in the SPC or PL. 
 
 
Bristol-Myers Squibb Pharmaceutical Research Institute 
 

 
 

 
 
Rapporteur’s comments (Day 70 PAR): 
Since the intention of this study was to proof efficacy and safety of gatifloxacin in 
comparison of amoxicillin/clavulanic acid 7:1 ratio (45/6,4mg) plus amoxicillin 45,g/kg, no 
new data can be drawn for the use of amoxicillin/clavulanic acid in the different paediatric 
populations, especially due to the fact that gatifloxacin is no longer available on the 
European market because of its negative risk-benefit balance. 
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Rapporteur’s comments (Day 70 PAR): 
The intention of this study was the comparison of safety and efficacy of cefprozil and 
amoxicillin/clavulanic acid (4:1 ratio) in the treatment of acute otitis media in children. 
Since no new data regarding amoxicillin/clavulanic acid (4:1 ratio) emerged from this 
study, this indication is considered to be adequately reflected in the SPC and PL as given 
in the harmonised version from the Article 30 Referral.  
 
We agree with the MAH that no update of the SPC and PL is necessary. 
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Rapporteur’s comments (Day 70 PAR): 
The intention of this study was the comparison of safety and efficacy of cefprozil and 
amoxicillin/clavulanic acid (4.1 ratio) in the treatment of acute sinusitis in paediatric 
patients. Since no new data regarding amoxicillin/clavulanic acid emerged from this 
study, this indication is considered to be adequately reflected in the SPC and PL as given 
in the harmonised version from the Article 30 Referral as ‘acute bacterial sinusitis 
(adequately diagnosed)’.  
 
We agree with the MAH that no update of the SPC and PL is necessary. However, the 
MAH is asked to submit data about the amoxicillin/clavulanic acid ratio used in this study 
(see section VI). 
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Rapporteur’s comments (Day 70 PAR): 
The intention of this study was the comparison of safety and efficacy of cefprozil and 
high dose amoxicillin/clavulanic acid 7:1 (45/6.4mg/kg) with the addition of  45mg 
amoxicillin in the treatment of otitis media in children. Since no new data regarding 
amoxicillin/clavulanic acid 7:1 (45/6.4mg/kg) with the addition of  45mg amoxicillin 
emerged from this study, this indication is considered to be adequately reflected in the 
SPC and PL as given in the harmonised version from the Article 30 Referral as ‘acute 
otitis media’.  
 
We agree with the MAH that no update of the SPC and PL is necessary. 
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V. RAPPORTEUR’S OVERALL CONCLUSION AND 
RECOMMENDATION (DAY 70 AND DAY 89) 

 
�  Overall conclusion  
 
Rapporteur’s Overall Conclusion (Day 70 PAR and Day 89 AR): 
None of the studies provided any new information about treatment of paediatric patients 
with amoxicillin/clavulanic acid. Since amoxicillin/clavulanic acid was used in all studies 
as comparator to evaluate the efficacy and safety of another antibiotic substance, this 
result is not surprising. The known frequent adverse events reported in these studies 
were diarrhoea, rash, and vomiting, which are already reflected in the SPC and PL. 
Therefore, no update is deemed necessary at present. 
 
However, as already mentioned above, for the use of the oral formulations the data listed 
in VI. are still missing. 
For children less than 3 months of age, the i.v. formulation should be used, in accordance 
with the Article 30 Referral. 
 
�  Recommendation  
 
The Rapporteur is of the opinion that the submitted studies do not provide any new information 
and do not justify any further action at present. 
 
 
VI. REQUEST FOR SUPPLEMENTARY INFORMATION 
 

1. The Bristol-Myers Squibb Pharmaceutical Research Institute is asked to submit data 
about the amoxicillin/clavulanic acid ratio used in study AI 414-126 

 
2. The MAHs are asked to submit the following data for oral formulations: 

 
7:1 ratio: 

O for the use in children less than two months of age 
O for the use of the 7:1 formulations higher than 45mg/6.4mg/kg per day in children 

less than 2 years of age 
O for dosing regimens for any patient group suffering from renal insufficiency with 

creatinine clearance less than 30ml/min 
 
8:1 ratio: 

o for the use in children less than 1 month of age 
o for dosing regimens for any patient group suffering from renal insufficiency with 

creatinine clearance less than 30ml/min 
 

14:1 ratio: 
o for the use in children less than 3 months of age 
o for the use in adolescents and children �  40kg body weight 
o for dose regimes for any paediatric patient group suffering from renal insufficiency 

with creatinine clearance less than 30ml/min 
16:1 ratio: 

o for the use in children less than 16 years of age 
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o for the use in adolescents  aged at least 16 years suffering from renal 
insufficiency with creatinine clearance less than 30ml/min 

 
 

3. Furthermore, it should be discussed if:  
 
- the missing data are urgently needed  
 
- the dosing regimes could be extrapolated from the well-known PK/PD data of the i.v.     
  formulations and the maximal daily use of clavulanic acid in the paediatric population 
 
- new studies are deemed necessary to obtain these missing data  

 
 
VII. LIST OF MEDICINCAL PRODUCTS AND MARKETING 

AUTHORISATION HOLDERS INVOLVED 
 
The list can be taken from the spreadsheet compiled from the EMEA 
 
 
 
VIII. CHMP MEMBERS’ COMMENTS 
 
 
UK: The UK agrees with the overall conclusion of the Rapporteur and has no further comments. 
 
 
 
IX.    MAH’S RESPONSES 
 
Question - Augmentin 7:1 Ratio 
 
Request for supplementary information 7:1 ratio: 

·  for the use in children less than two months of age 

·  for the use of the 7:1 formulations higher than 45mg/6.4mg/kg per day in children 
less than 2 years of age 

·  for dosing regimens for any patient group suffering from renal insufficiency with 
creatinine clearance less than 30ml/min 

RESPONSE. 

GSK has no further data on the use of the 7:1 formulation in children aged less than two months 
of age. 
Furthermore GSK has no further data on the use of higher 7:1 formulations than the 
45mg/6.4mg/kg per day suspension in children younger than 2 years. Augmentin is a well 
established antibiotic which has been available since the early 1980s for use in the treatment of 
a variety of indications in children. Given that Augmentin is a well-established treatment, 
together with the fact that pharmacokinetic studies in children present particular ethical and 
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practical difficulties, we consider that it is not necessary to conduct further studies with this 
formulation, as other formulations of Augmentin with differing ratios of amoxicillin to clavulanic 
acid (in particular the 4:1 ratio) are available to treat children below 2 years of age. 
The time-above-minimum-inhibitory-concentration (T>MIC) is considered to be one of the major 
determinants of efficacy for � -lactam antibacterials [ 
Craig, 1996]. An effective T>MIC for amoxicillin is considered to be 40% or more of the dosing 
interval. The 4:1 paediatric Augmentin formulation given TID has a similar 
pharmacokinetic/pharmacodynamic profile to the 7:1 paediatric formulation given BID, as shown 
in the table below. The Augmentin 4:1 formulation has been comprehensively evaluated in 
clinical trials and has shown excellent efficacy and safety in widespread clinical use in children 
below two years of age. The 4:1 Augmentin oral formulation is therefore a suitable therapeutic 
option for this younger age-group. Hence there is no compelling medical need to evaluate this 
formulation in children younger than 2 years. 
 
 
Table 1 Pharmacokinetic/Pharmacodynamic data for Paediatric Augmentin 7:1 

formulation and 4:1 formulation 

Formulations  Amoxicillin 
Cmax 
(µg/mL)  

T>MIC 
(%) 
(MIC=1 
µg/mL)  

T>MIC 
(%) 
(MIC=2 
µg/mL)  

T>MIC(%)(MIC=4 
µg/mL)  

Augmentin 400/57 
mg/5ml (7:1) 
Suspension 
[45/6.4 mg/kg given 
BID] 

10.9 50 41 -  

Augmentin 250/62.5 
mg/5ml (4:1) 
Suspension 
[40/10 mg/kg given 
TID] 

6.5 59  44 -  

1. Data derived from White, 2004. 
2. Abbreviations: BID- twice daily, TID three time daily  
3. Note 1 Comparison of T>MIC is restricted to the pharmacologically active 

component, amoxicillin. The target T> MIC for efficacy is set at 40%. 
 
 
GSK has no data on the use of the 7:1 formulation in renally-impaired paediatric patients. As 
discussed above, we do not consider it appropriate to conduct a further study with the 7:1 
Augmentin formulation, as the 4:1 Augmentin formulation is a suitable alternative option for use 
in these patients, for which comprehensive data are available on dosing adjustments in renal 
impairment. Below is the current dosing regimen recommended for children with renal 
impairment for the 4:1 formulation. 
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Renal impairment  
 
Dose adjustments are based on the maximum recommended level of amoxicillin. 
No adjustment in dose is required in patients with creatinine clearance (CrCl) greater than 
30 ml/min. 
 

� Children < 40 kg  
 

CrCl: 10-30 ml/min  15 mg/3.75 mg/kg twice daily (maximum 500/125 
mg  
twice daily). 

CrCl < 10 ml /min 15 mg/3.75 mg/kg as a single daily dose 
(maximum  
500/125 mg). 

 
 
Rapporteur’s comment (Day 90): 
The MAH’s argumentation is supported and is in line with the recently concluded Article 
30 harmonisation procedure for Augmentin.  
 

 
 
QUESTION - AUGMENTIN 8:1 RATIO 
 
Request for supplementary information 8:1 ratio: 
8:1 ratio: 

·  for the use in children less than 1 month of age 
·  for dosing regimens for any patient group suffering from renal insufficiency with 

creatinine clearance less than 30ml/min 
 
GSK has no further data (pharmacokinetic, efficacy and safety) on the safe and effective use of 
this formulation in children less than 1 month of age. Given the inherent ethical and practical 
difficulties in conducting studies in this patient population in particular if pharmacokinetic 
parameters are required, we do not therefore consider it feasible to conduct a further study to 
obtain data for this younger patient population. 
Furthermore the availability of other paediatric formulations of amoxicillin/clavulanate, amoxicillin 
and other antibacterials that provide adequate coverage of those pathogens most likely to be 
implicated in causing the infections indicated for this formulation makes the medical need for 
evaluating this formulation in younger patients less than 1 month of age less compelling.  
Although data are available for this patient population with IV Augmentin, extrapolating the 
PK/PD data to propose a dosing regimen for the 8:1 population is difficult as both Augmentin IV 
formulations contain a differing ratio of amoxicillin to clavulanic acid (5:1 and 10:1). 
 
We have no pharmacokinetic data on the use of the 8:1 formulation in renally-impaired adult or 
paediatric patients. The 8:1 formulation is currently contraindicated in severely-impaired patients 
with a creatinine clearance of <30 mL/minute. As discussed above for the 7:1 formulation, there 
are difficulties in the feasibility of obtaining pharmacokinetic data in a younger patient population 
with renal impairment. Thus, together with the fact that this formulation is contraindicated for use 
in adults with renal impairment, GSK therefore continue to recommend that the 8:1 formulation 
should be contraindicated in paediatric patients with severe renal impairment. Furthermore, 
there are other suitable antibiotics which have been comprehensively evaluated in renally-
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impaired patients, and hence there is no compelling medical need to evaluate this Augmentin 
formulation in renally-impaired patients. 
 
Rapporteur’s comment (Day 90): 
The MAH’s argumentation is supported and is in line with the recently concluded Article 
30 harmonisation procedure for Augmentin.  
 

 
 
QUESTION - AUGMENTIN 14:1 RATIO 
 
Request for supplementary information 14:1 ratio: 
14:1 ratio: 

 
·  for the use in children less than 3 months of age 
·  for the use in adolescents and children �  40kg body weight 
·  for dose regimes for any paediatric patient group suffering from renal insufficiency 

with creatinine clearance less than 30ml/min 
 
GSK has no further data on the use of the 14:1 formulation in children aged less than 3 months 
of age. Due to incomplete developed renal function in neonates and young infants, the 
elimination of amoxicillin may be delayed. Hence dosing should not only take into account the 
size of the child but also the renal function. Given the difficulties with conducting studies in this 
age, and the fact that this formulation is delivering larger doses of amoxicillin, it is deemed not 
appropriate for younger children because of the potential for accumulation of amoxicillin. 
 
As discussed below (Table 2), Augmentin SR (16:1 ratio) is an alternative option for the 
treatment of community-acquired pneumonia caused by penicillin-resistant S. pneumonia , as it 
has a similar PK/PD profile to Augmentin ES (14:1), in adolescents 16 years of age weighing 
more than 40 kg. Other antibacterial treatment options for adolescents and children less than 16 
years weighing ³  40kg are available, and hence there is no compelling medical need to provide 
further data for this age-group. 
We have no pharmacokinetic data on the use of the 14:1 formulation in renally-impaired 
paediatric patients. The 14:1 formulation is currently contraindicated in severely-impaired 
patients with a creatinine clearance of <30 mL/minute. As discussed previously there are 
difficulties in the feasibility of obtaining pharmacokinetics data in a younger patient population 
with renal impairment. 
  
 
Rapporteur’s comment (Day 90): 
The MAH’s argumentation is supported and is in line with the recently concluded Article 
30 harmonisation procedure for Augmentin.  
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QUESTION - AUGMENTIN 16:1 RATIO 
 
Request for supplementary information 16:1 ratio: 

·  for the use in children less than 16 years of age 
·  for the use in adolescents  aged at least 16 years suffering from renal insufficiency 

with creatinine clearance less than 30ml/min 
 
Augmentin SR (16:1 ratio) is a pharmacokinetically-enhanced formulation of Augmentin. It was 
developed to maximise PK/PD (i.e. T>MIC values) to provide more effective therapy against 
pathogens with reduced susceptibility to amoxicillin and penicillin, particularly S. pneumoniae. 
Augmentin SR (16:1 ratio) is considered inappropriate for administration to children less than 16 
years of age due to dosage and administration concerns as discussed below. 
 
The dosing of amoxicillin in children is determined based on body-weight (mg of amoxicillin/kg of 
body weight). Therefore, a fixed-dose tablet containing 1000 mg of amoxicillin is not appropriate 
for most children. In addition, if the patient’s weight were such that less than a full unit dose (i.e., 
less than 2 extended-release tablets) was the appropriate amount of amoxicillin, administering 
less than 2 tablets would not deliver the minimum dose of clavulanate that has been shown to 
be effective. A secondary consideration is the physical size of Augmentin SR tablets. Each tablet 
is approximately 22.5 mm x 10.5 mm x 8.5 mm in size, which is physically too large to be 
administered to children in general. Although the tablets have a breakline and can be 
administered as four half-tablets per unit dose, the tablets do not retain their extended-release 
profile if they are crushed as a means to facilitate administration to a child. 
 
An alternative formulation such as the Augmentin 14:1 ratio powder for oral suspension is 
approved to treat children aged at least 3 months and less than 40 kg body weight with acute 
otitis media or community-acquired pneumonia caused by penicillin-resistant S. pneumoniae. 
Although Augmentin ES-600 is not a modified-release formulation it does provide a similar 
pharmacokinetic/pharmacodynamic (PK/PD) profile in children to that of Augmentin SR in adults 
(see Table 2). Augmentin ES achieves a very similar mean amoxicillin T>MIC to Augmentin SR 
(57% and 58%-61% for an MIC of 2 mg/mL, and 46% vs 44-49% for an MIC of 4 mg/mL). This 
systemic exposure is achieved with the dosage regimen of 90mg/kg/day administered orally, 
given BID. Furthermore, the 90 mg/kg/day dose of amoxicillin for children receiving Augmentin 
ES-600 is very similar to the mg/kg dose achieved, for example, with a 45 kg adolescent patient 
receiving Augmentin SR (4000mg of amoxicillin per day, or approximately 89 mg/kg/day). For 
these reasons, Augmentin ES-600 provides a therapeutic option for some children up to 40 kg in 
weight for the treatment of infections due to the S. pneumoniae with reduced susceptibility to 
penicillin. Hence there is no compelling medical need for a modified-release formulation 
containing high-dose amoxicillin plus clavulanate to treat children less than 16 years of age. 
 
Table 2 Pharmacokinetic/Pharmacodynamic data for Adult Augmentin 16:1 

formulation and paediatric 14:1 formulation 

Formulations  Amoxicillin 
Cmax 
(µg/mL)  

T>MIC 
(%) 
(MIC=1 
µg/mL)  

T>MIC 
(%) 
(MIC=2 
µg/mL)  

T>MIC(%)(MIC=4 
µg/mL)  

Augmentin SR 1000/62.5mg 
tablets (16:1) [2000/125mg BID] 
 

17-19 70-71 58-61 44-49 
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Augmentin ES suspension 
(14:1)  
[90/6.4 mg/kg given BID] 

16.5 61 57 46 

4. Data derived from White, 2004. 
5. Abbreviations: BID- twice daily, TID three time daily  
6. Note 1 Comparison of T>MIC is restricted to the pharmacologically active component, 

amoxicillin. The target T> MIC for efficacy is set at 40%. 
 
A pharmacokinetic study in 24 adolescents with acute bacterial sinusitis younger than 16 years of age and 
weighing at least 40 kg [mean age (range): 12.2 (7-15 years )] has been conducted. The adverse-event 
profile in this patient population (n=44) was consistent with the established adverse-event profile for the 
product in adults. 
The T>MIC values observed for Augmentin SR in adolescent patients are consistent with those observed 
for Augmentin SR at the similar and usual recommended dose in adults (see Table 3), which has been 
shown to be effective in the treatment of adults with acute bacterial sinusitis. 
 
 
 
Table 3 Amoxicillin and Clavulanate Data Following Administration of Augmentin 

SR (16:1) in Adolescent Patients (arithmetic mean ± SD) (Study AUG102821) 

Amoxicillin 

Cmax [µg/mL] 11.0±3.3 
tmax (h)1 2.0 (1.0-5.0) 
AUC(0-¥ ) 
[µg.h/mL] 

57.8±15.62 

t1/2 (h) 3.3±2.23 
T>MIC %      

(MIC=2 µg/mL)  
77.2±18.4 

 
T>MIC %      

(MIC=4 µg/mL)  
50.1±16.3 

 
Clavulanate 

Cmax [µg/mL] 1.17± 0.674 
tmax (h)1 2.0 (1.0-4.0)4 
AUC(0-¥ ) 
[µg.h/mL] 

3.18±1.372,4 

t1/2 (h) 0.94±0.135 
1. Median and range 
2. Represents AUC(0-tau) 
3. n=18 
4. n=23 
5. n=17   
 
With regards to renal insufficiency, Augmentin SR pharmacokinetics have not been evaluated in 
adult or adolescent patients, and its use is contraindicated in severely-impaired patients with a 
creatinine clearance of <30 mL/minute. 
 
 
Rapporteur’s comment (Day 90) 
The MAH’s argumentation is supported and is in line with the recently concluded 
Article 30 harmonisation procedure for Augmentin.  
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Summary 

Augmentin is a well-established antibiotic which has been available since the early 1980s for 
use in the treatment of a variety of indications in children. Dosing regimens such as the 
Augmentin 4:1 ratio which has a similar PK/PD profile to the Augmentin 7:1 ratio is a suitable 
therapeutic option for children under 2 years of age. This formulation is also suitable for use in 
renally-impaired children. Hence no further studies are deemed necessary for the Augmentin 7:1 
formulation. 
The 8:1 formulation has not been evaluated in children below one month of age, and no further 
data are available as to the efficacy, safety or pharmacokinetics of this formulation in this age-
group. Similarly, for the 14:1 ratio efficacy, safety or pharmacokinetic data are available for 
children aged less than 3 months. Due to incomplete developed renal function in neonates and 
young infants, the elimination of amoxicillin may be delayed. These oral formulations are 
deemed not appropriate for younger children as they deliver large doses of amoxicillin, and there 
is the potential for accumulation of amoxicillin due to immature renal function. 
 
Augmentin SR (16:1 ratio) is a pharmacokinetically-enhanced formulation of Augmentin and is 
considered inappropriate for administration to children less than 16 years of age due to dosage 
and administration concerns. Augmentin 14:1 ratio (amoxicillin/clavulanate potassium) powder 
for oral suspension is however approved to treat children aged at least 3 months and less than 
40 kg body weight. Although Augmentin ES-600 is not a modified-release formulation, it does 
provide a similar PK/PD profile in children to that of Augmentin SR in adults.  
 
With regards renal insufficiency, Augmentin 8:1, 14:1 and 16:1 pharmacokinetics have not been 
evaluated in adult, adolescent or paediatric patients, and these formulations are contraindicated 
in severely-impaired patients with a creatinine clearance of <30 mL/minute. 
 
There are ethical and practical difficulties with conducting studies in younger children. 
Furthermore, there are suitable alternative antibacterials available which have been evaluated 
for treatment for younger children, and therefore there is no compelling medical need to obtain 
further data on these formulations. 
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X. RAPPORTEUR’S OVERALL CONCLUSION AND 
RECOMMENDATION (DAY 90) 
 
The MAH’s conclusions are supported and are in line with the recently concluded 
Article 30 harmonisation procedure for Augmentin (EMEA/H/A-30/979; EC 
Decision C(2009)8266 of 19/10/2009: 
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In our opinion, information provided by the MAH does not warrant any regulatory 
action. 
 


