
  
 

7 Westferry Circus, Canary Wharf, London, E14 4HB, UK 

SCIENTIFIC DISCUSSION 

1 Introduction 
 
This is an application for a CHMP Scientific Opinion in accordance with Article 58 of Regulation (EC) No 
726/2004, in the context of cooperation with the World Health Organisation (WHO) for Aluvia 200 mg 
lopinavir /50 mg ritonavir film-coated tablets.  
 
Lopinavir and ritonavir are protease inhibitors (PI) indicated for the treatment of HIV infection. Lopinavir 
provides the antiviral activity and ritonavir, present in the formulation in subtherapeutic amounts, acts as a 
pharmacokinetic booster i.e. by inhibiting the metabolism of lopinavir it thereby increases its plasma levels. 
 
Since 2001, this fixed boosted PI combination has been authorised in the Community under the invented 
name Kaletra. It was initially authorised as 133,3 mg lopinavir + 33,3 mg ritonavir soft capsules packed in 
HDPE bottle and in PVC blister (EU/1/01/172/001-002) and as 80 mg/ml lopinavir + 20 mg/ml ritonavir 
oral solution (EU/1/01/172/003).  
In June 2006, a new 200 mg lopinavir /50 mg ritonavir film-coated tablet formulation packed in HDPE 
bottle and in PVC blister (EU/1/01/172/004-005) was authorised for Kaletra. It will replace the currently 
marketed soft capsules formulation in the Community. The development of this film-coated tablet 
formulation aimed mainly at reducing the pill burden of Kaletra soft capsules (from 6 (3 BID) soft gelatine 
capsules (SGC) daily to 4 (2 BID) tablets daily) and at avoiding the requirement of refrigerated storage 
conditions. Overall, apart from the change in relation to the posology, interaction and pharmaceutical 
issues, the SPC information of the new formulation is comparable to the one of the soft capsule 
formulation. 
 
The differences between the centrally authorised Kaletra 200 mg lopinavir /50 mg ritonavir film-coated 
tablets and the Aluvia 200 mg lopinavir /50 mg ritonavir film-coated tablets include, a different dye colour 
in the coating leading to red tablets instead of yellow tablets, a slight adjustment in the quantitative coating 
formula and a different debossing (Abbott logo + AL instead of Abbott logo + KA). 
 
The indication applied for as part of this Art 58 application for Aluvia is the same as for Kaletra i.e. 
“Kaletra is indicated for the treatment of HIV-1 infected adults and children above the age of 2 years, 
in combination with other antiretroviral agents”. However, Aluvia is intended to be exclusively marketed 
outside the Community. 
 
2. Quality aspects 
 
Introduction 
 
Aluvia film-coated tablets contain 200 mg of lopinavir and 50 mg of ritonavir as active substances. 
The other ingredients include: 

- tablet core: copovidone, sorbitan laurate, colloidal anhydrous silica and sodium stearyl 
fumarate, 

- film-coating: hypromellose, titanium dioxide (E171), macrogols 400, hyroxypropyl cellulose, 
talc, colloidal anhydrous silica, macrogols 3350, polysorbate 80 and iron oxide red (E172). 

The tablets are packed into HDPE bottles with polypropylene caps. 
 
Active Substances  
 
No change has been made to lopinavir and ritonavir active substances authorised for the Kaletra 
presentations available in the Community (EU/1/01/172/01-05).  
 
Lopinavir and ritonavir are white to light tan powders and they have a low water solubility.  
They both contain 4 chiral centres, however their respective synthesis process is stereoselective and 
leads in a consistent way, to the S, S, S, S enantiomer.  
The two actives show the phenomenon of polymorphism. For lopinavir, an amorphous form and 4 
crystalline forms have been identified during development, whereas two crystalline forms are possible 
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for ritonavir. Solubility studies have demonstrated that amorphous lopinavir and ritonavir formed 
supersaturated solutions with peak solubility values as much as 10-fold and 5-fold higher than the 
crystalline counterparts. The actives being dissolved in the polymer/surfactant matrix during the 
finished product manufacturing process, their particle size distribution and crystal form will not have a 
significant impact on the dissolution/bioavailability of the finished product. 
 
Lopinavir 
 
• Manufacture 
 
Two routes of synthesis and two manufacturers are approved for the manufacture of lopinavir. The 
formation of the desired enantiomer is ensured by controlling enantiomeric purity of the starting 
materials and by a stereoselective synthesis. 
Satisfactory specifications and associated methods have been provided for the starting materials, 
intermediates, reagents and solvents. Process impurities originating from each starting material/reagent 
and solvent and during the synthesis have been adequately discussed.  
 
• Specification 
 
Lopinavir specification includes test for appearance, identity (IR and HPLC), assay (HPLC), 
impurities (HPLC), residual solvents (GC), water content (PhEur), heavy metals (PhEur) and sulphated 
ash (PhEur). 
Specification limits have been adequately justified by analytical, stability and toxicity data. The 
analytical methods used in routine controls have been suitably described and validated. 
Batch analysis data provided confirm satisfactory compliance and uniformity with the proposed 
specification. 
 
• Stability 
 
Stability data have been provided for batches synthesised by both routes of synthesis. Under long-term 
conditions (25°C/60% RH – intended packaging) and under accelerated conditions (40°C/75% RH– 
intended packaging) respectively up to 2-year data and 6-month data have been provided. 
The parameters tested included appearance, assay, impurities and moisture content.  
The data presented support the proposed retest period when the active substance is stored in the 
proposed packaging. 
 
Ritonavir 
 
• Manufacture 
 
One manufacturer is approved for the synthesis of ritonavir. The formation of the desired enantiomer 
of ritonavir is ensured by controlling enantiomeric purity of the starting materials and by the 
stereoselectivity of the synthesis. 
Satisfactory specifications and associated methods have been provided for the starting materials, 
intermediates, reagents and solvents. Process impurities originating from each starting material/reagent 
and solvent and during the synthesis have been adequately discussed. 
 
• Specification 
 
The active substance specification includes test for appearance, identity (IR and HPLC), assay 
(HPLC), impurities (HPLC), residual solvents (GC), water content (PhEur), heavy metals (PhEur), and 
sulphated ash (PhEur). 
Specification limits have been adequately justified by analytical, stability and toxicity data. The 
analytical methods used in routine controls have been suitably described and validated. 
Batch analysis data provided confirm satisfactory compliance and uniformity with the proposed 
specification. 
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● Stability 
 
Under long term conditions (25°C/60% RH – intended packaging) and under accelerated conditions 
respectively up to 2-year data and 6-month data have been provided. 
The parameters tested included appearance, assay, impurities and moisture content. 
The data presented support the proposed retest period when the active substance is stored in the 
proposed packaging. 
 
Medicinal Product 
 
• Pharmaceutical Development 
 
Aluvia 200 mg/50 mg film-coated tablets followed almost the same pharmaceutical development as 
Kaletra 200 mg/50 mg film-coated tablets. The only differences between these 2 formulations include: 

- a different ferric oxide (iron oxide red (E172) instead of yellow ferric oxide (E172)) in the 
film coating leading to red tablets instead of yellow tablets,  

- a very slight adjustement in the quantitative coating formula, 
- a different embossing (see introduction). 

 
The compatibility of lopinavir and ritonavir is supported by stability data generated for already 
existing formulations.  
 
The choice of excipients was based on physicochemical properties of the actives, processing 
consideration and results of pilot biostudies. Compatibility has been confirmed by development 
studies and by the finished product stability data. 
A safety assessment has been provided with regards to the level of copovidone used in the formulation 
(see non clinical section).  
It has been shown that lopinavir and ritonavir are uniformly dispersed in the matrix. 
The film coating is applied for taste and cosmetic purposes and it is considered that the minor 
differences in the Aluvia coating will not impact on the physical and chemical characteristics of the 
finished product. The other excipients are added to facilitate processing and dissolution of the 
formulation in aqueous environments. 
 
All the excipients are commonly used for oral formulations and they are all of PhEur quality except 
the film coating, which is satisfactorily controlled according to a different standard. The red ferric 
oxide (E172) complies with the European legislation for colouring matter. Regarding the TSE risk, 
Aluvia does not contain any ingredient of ruminant origin. 
 
Satisfactory specification has been provided for the HDPE bottles closed with polypropylene caps. 
 
The film-coated tablet formulation appears to be suprabioavailable (around 20% increase of lopinavir 
and ritonavir PK exposure) compared to the Kaletra soft capsule formulation (see clinical section). 
 
Comparative dissolution profiles provided for Kaletra film-coated tablets and for Aluvia film-coated 
tablets showed comparable results (mean % dissolved and SD) for all batches with no significant 
difference. This seems logical as the major factors that may affect in vitro dissolution are related to the 
formulation and process of the tablet core and they are identical for Aluvia and Kaletra film-coated 
tablets. 
 
• Manufacture of the Product 
 
The manufacturing process for Aluvia film-coated tablets is strictly identical to the one of Kaletra 
film-coated tablets and includes the following steps: blending, melt extrusion, milling, blending, 
compression and film coating. 
Validation data provided for Kaletra on three consecutive production-scale batches for the extrudate 
intermediate and for the film-coated tablets confirm robustness and reproducibility of the 
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manufacturing process. These results are considered applicable to Aluvia, as the two processes are 
indentical.  
 
• Product Specification 
 
The product specification includes tests controlled by validated methods for appearance, identity 
(HPLC and TLC), assay lopinavir (HPLC), assay ritonavir (HPLC), degradation products, dissolution, 
uniformity of dosage units lopinavir and ritonavir (PhEur), moisture and microbial limits (PhEur). 
The related impurities of lopinavir and ritonavir are the same as the impurities for lopinavir and 
ritonavir except one specific degradation product of ritonavir, which is formed during the extrusion 
step of the manufacturing process. However, the process development and stability data along with 
qualification data support the proposed limits.  
Due to the properties of the actives, correlation of the in vitro characteristics with in vivo performance 
was not assured and human pilot biostudies were used during development. Studies have confirmed 
the amorphous nature of the particles up to 3 days in aqueous suspension. The dissolution method 
appears capable of detecting the presence of undissolved ritonavir and lopinavir and suitable to ensure 
batch-to-batch consistency.   
Batch analysis data provided for Aluvia comply with the specifications and indicate consistent and 
reproducible manufacture.  
 
• Stability of the Product 
 
Stability data have been provided for batches manufactured at the commercial manufacturing site. 
Under long term conditions (30°C/70% RH - commercial packaging) and accelerated conditions 
(40°C/75% RH - commercial packaging), respectively up to 1-year data and 6-month data have been 
provided. These conditions are more extreme than the ICH conditions recommended for the 
Community, and are more relevant for tropical zones (Aluvia is intended to be exclusively marketed 
outside the Community). 
In addition, 2-year data under long term conditions (30°C/70% RH - commercial packaging) and 6-
month data under accelerated conditions (40°C/75% RH - commercial packaging) generated for 
Kaletra have been provided as supportive data. 
The parameters tested included appearance, assay lopinavir, assay ritonavir, degradation products 
ritonavir, dissolution, moisture and microbial limits. 
For all conditions no significant physical or chemical change was observed. 
Photostability studies have shown that the finished product is non-light sensitive. A temperature 
cycling study on one batch (-15°C, 40°C/75% RH three times over 12 days - commercial packaging) 
support exposure of the finished product to short exposure of the product to freezing or high 
temperatures. 
No meaningful difference is noticeable from the stability data presented for Aluvia and Kaletra and the 
data provided for Kaletra film-coated tablets may be considered as relevant as the two formulations 
are almost identical. The data presented support the proposed shelf life and storage conditions as 
defined in the SPC. 
 
Discussion on chemical, pharmaceutical and biological aspects 
 
Historically, formulations containing ritonavir have required the compound to be delivered in a 
solution state to provide adequate bioavailability and the corresponding formulations required 
refrigerated storage conditions. This has been overcome by the recent development of a new film-
coated formulation for Kaletra.  
Aluvia film-coated tablets formulation is almost identical to Kaletra film-coated tablets. No change 
has been made to the active substances lopinavir and ritonavir authorised for Kaletra presentations 
(EU/1/01/172/01-05) in the Community. The minor differences of Aluvia in the coating compared to 
Kaletra are minor and are not expected to impact on the physical and chemical characteristics of the 
finished product. Both products have comparable dissolution profiles. The excipients are commonly 
used for oral formulations and the packaging material is well documented. The manufacturing process 
enhances reproducibility of finished product batches. Stability tests under high temperature/high 
humidity indicate that the product is stable for the proposed shelf life.  
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3. Non-clinical aspects 
 
Aluvia tablets are identical to Kaletra film-coated tablets with the exception of the dye color 
component of the coating material. The yellow and the red dyes used in the film-coating are both ferric 
oxides and are generally acceptable dyes for use in the manufacture of medicinal products. 
 
When developing the Kaletra tablets, no additional preclinical studies were considered necessary 
nonetheless the company provided toxicity data on the main excipient: copovidone, a copolymer of 
vinyl pyrrolidone and vinyl acetate (60% / 40%) as its level was higher than previously used according 
to US FDA Inactive Ingredient Listing. Repeat dose toxicity studies for copovidone in rats and dogs 
have not shown specific findings up to the highest dosages administered, with sufficient safety 
margins. On a mg/kg basis, safety margins in rats and dogs were 65 and 51 times higher than the 
human exposure. Copovidone was not mutagenic, nor carcinogenic in the performed studies. 
 
An environmental risk assessment did not reveal any impact of the use of Kaletra on the environment. 
This assessment with Kaletra is considered directly applicable to Aluvia. 
 
The CHMP considered that there are no additional toxicological considerations associated with the 
change in coloured film coat proposed for the new Aluvia film coated tablets that would require new 
preclinical studies. 
 
Therefore preclinical data submitted for the Aluvia film coated tablets application is identical to the 
up-to-date preclinical data of the Kaletra dossier (including all post-marketing authorisations 
variations filed and assessed), and information can be found in the Kaletra European Public 
Assessment Report (EPAR).  
 
 
4 Clinical aspects 
 
Lopinavir/ritonavir has been investigated in a comprehensive pharmacodynamics, pharmacokinetics 
and clinical efficacy/safety programme. 
The proposed Aluvia film-coated tablets are identical to Kaletra film-coated tablets with the exception 
of the dye color component of the coating material (red rather than yellow). The yellow and the red 
dyes used in the film-coating are both ferric oxides and are generally acceptable dyes for use in the 
manufacture of medicinal products. Aluvia film-coated tablets is proposed to be used in the same 
indication with the same dose recommendations as currently authorised for Kaletra film-coated tablets. 
 
There are no additional efficacy and safety considerations associated with the change in coloured film 
coat proposed for the Aluvia film coated tablets that would require new clinical data. 
Therefore clinical data submitted for the Aluvia film coated tablets application is identical to the up-
to-date clinical data of the Kaletra dossier (including all post-marketing authorisations variations filed 
and assessed), and information can be found in the Kaletra European Public Assessment Report 
(EPAR). 
 
As a summary the aim to develop the tablet formulation was to have a formulation with substantial 
improvement as compared to the original capsule one (room temperature storage, reduced pill burden, 
diminished food effect and decreased pharmacokinetic variability). Pharmacokinetic data from single 
dose studies performed in healthy volunteers were provided to support this new dosage form. Results 
of meta-analysis combining data from the pivotal bioavailability studies (regimen A and C from study 
M03-616 and regimen A, B and D in study M04-703) showed that the criteria for bioequivalence were 
not strictly met. A 20% higher exposure for lopinavir and ritonavir with the tablet formulation as 
compared to the tablet can be observed. This was nonetheless not considered to be clinically relevant. 
Complementary data are awaited in the frame of post approval commitments for the Kaletra tablets 
and they are also relevant for Aluvia (comparative PK and safety data between the capsule and the 
tablet formulation, interaction study with efavirenz…). No apparent deterioration of the safety profile 
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was observed with the tablet as compared to the capsule. Further data from a newly initiated study 
comparing the capsule formulation with the new tablet formulation in HIV infected patients are 
awaited in the framework of post approval commitments for the Kaletra tablets and this is also 
applicable for Aluvia. For paediatric patients, the tablet formulation does not provide the optimal 
flexibility to best support accurate dosing.  
 
6 Overall conclusions, risk/benefit assessment and recommendation 
 
Quality 
 
The quality of this product is considered to be acceptable when used in accordance with the conditions 
defined in the SPC. Physicochemical and biological aspects relevant to the uniform clinical 
performance of the product have been investigated and are controlled in a satisfactory way.  
 
Non-clinical pharmacology and toxicology 
 
The proposed Aluvia film-coated tablets are identical to Kaletra film-coated tablets with the exception 
of the dye color component of the coating material (red rather than yellow). The yellow and the red 
dyes used in the film-coating are both ferric oxides and are generally acceptable dyes for use in the 
manufacture of medicinal products. Aluvia film-coated tablets is proposed to be used in the same 
indication with the same dose recommendations as currently authorised for Kaletra film-coated tablets. 
 
There are no additional toxicological considerations associated with the change in coloured film coat 
proposed for the Aluvia film coated tablets that would require additional preclinical clinical data. 
 
Therefore, preclinical data submitted for the Aluvia film coated tablets application is identical to the 
up-to-date preclinical data of the Kaletra dossier (including all post-marketing authorisations 
variations filed and assessed), and information can be found in the Kaletra European Public 
Assessment Report (EPAR). 
 
Clinical efficacy and safety 
 
The proposed Aluvia film-coated tablets are identical to Kaletra film-coated tablets with the exception 
of the dye color component of the coating material (red rather than yellow). The yellow and the red 
dyes used in the film-coating are both ferric oxides and are generally acceptable dyes for use in the 
manufacture of medicinal products. Aluvia film-coated tablets is proposed to be used in the same 
indication with the same dose recommendations as currently authorised for Kaletra film-coated tablets. 
 
There are no additional efficacy and safety considerations associated with the change in coloured film 
coat proposed for the Aluvia film coated tablets that would require additional preclinical clinical data. 
 
Therefore clinical data submitted for the Aluvia film coated tablets application is identical to the up-
to-date clinical data of the Kaletra dossier (including all post-marketing authorisations variations filed 
and assessed), and information can be found in the Kaletra European Public Assessment Report 
(EPAR). 
 
Benefit-Risk assessment 
Since the proposed Aluvia film-coated tablets are identical to Kaletra film-coated tablets with the 
exception of the dye color component of the coating material (red rather than yellow) and are proposed 
to be used in the same indication with the same dose recommendations as currently authorised for 
Kaletra film-coated tablets, the benefit risk assessment of Aluvia film-coated tablets is considered 
positive. 
 
Further clinical data are awaited in the framework of post approval commitments for Kaletra film-
coated tablets and this is also relevant for Aluvia film-coated tablets. 
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Recommendation 
 
Based on the CHMP review of data on quality, safety and efficacy, the CHMP considered that the 
benefit-risk balance of Aluvia in the “the treatment of HIV-1 infected adults and children above the 
age of 2 years, in combination with other antiretroviral agents” was favourable. This opinion is based 
upon the benefit-risk scenarios on the populations and conditions of use as documented with clinical 
data by the applicant.  
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