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1.  General comments – overview 

Stakeholder no. General comment (if any) Outcome (if applicable) 

2 The draft guidance does not include information about the 
gastrointestinal condition for the required study, as is typically 
included in other product-specific guidances (e.g., fasting, fed, both, 
or either fasted or fed). Please include this information in the 
guidance for clarity. 
 
The draft guidance indicates that the bioequivalence study has to be 
performed using the “120 mg strength for tolerability reasons in 
healthy subjects”. Even though the incidence of flushing is reported 
to be dose-dependent, the incidence or severity of flushing 
associated with the 240 mg dose could be reduced by administration 
of non-enteric coated aspirin 30 minutes prior to dimethyl fumarate 
dosing. In addition, flushing is further reduced under fed conditions. 
Moreover, given the high variability and erratic nature of the curves 
of MMF, this lower dose could pose more of an issue to accurately 
quantify the pharmacokinetics of MMF especially under fed conditions 
where there is an expected 40% decrease in Cmax. It is noteworthy 
that the FDA recommends conducting the bioequivalence studies 
using the 240 mg strength. Considering the above, we believe that 
the bioequivalence study should be done on the highest strength 
(240 mg) which is considered the most sensitive strength to detect 
potential differences between the test and reference products. 
 
Under Bioequivalence Assessment, the draft guidance lists both Tlag 
and Tmax under the primary pharmacokinetic variables and indicates 
that the median and range of Tlag and Tmax of the test product and 
reference product have to be comparable. In addition, a fast onset of 

Accepted.  
A fasting study and a fed study are recommended. 
 
A statement has been added that ‘Standardized 
administration of aspirin administered 30 min prior to drug 
administrations could be considered to reduce flushing, 
which is the most frequent unfavourable AE in the fasting 
state.’ 
 
The recommendation is to conduct the study with the 240 
mg strength. 
 
Tlag and Tmax have been removed. 
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Stakeholder no. General comment (if any) Outcome (if applicable) 

action is not important for dimethyl fumarate. In fact, dimethy 
fumarate Tlag and Tmax are not related to the clinical effect. 
Dimethyl fumarate is recommended to be taken regardless of food 
even though a normal diet and a high fat meal delay Tmax by 2.25 
hours and 3.5 hours, respectively, and  Tlag differences are noted 
between fasted and fed conditions. In addition, there is no 
requirement to take dimethyl fumarate under the same conditions 
(fasted or fed) every time, despite the differences in rate of 
absorption.  Considering the above, Tlag and Tmax should not be 
considered main pharmacokinetics variable and should be removed 
from the Bioequivalence Assessment section. 

4  Draft product specific guidance of Dimethyl Fumarate (DMF) 
gastro-resistant capsules 120 mg and 240 mg has not defined 
condition under which bioequivalence study to be conducted (i.e. 
Fasting condition or Fed condition or both). 
 

 Torrent Pharma’s Proposal: 
• Considering better safety profile of DMF under fed condition 

and clinically non-significant effect of food on 
pharmacokinetics of DMF, Torrent Pharmaceuticals Ltd. would 
like to propose a bioequivalence study of Dimethyl Fumarate 
gastro-resistant capsules only under fed condition. 

 
Justification:  
 Pharmacokinetic (PK) of DMF and effect of Food: 

• Orally administered DMF undergoes rapid pre-systemic 
hydrolysis by esterases and is converted to its primary 
metabolite, monomethyl fumarate (MMF), which is also 
active.1 

• Less than 1% of the total administered radioactivity was found 

Not accepted.  
A fasting study and a fed study are recommended. 
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Stakeholder no. General comment (if any) Outcome (if applicable) 

in the faeces indicating that the drug was essentially 
completely absorbed.1 

• Dimethyl fumarate exposure increases in an approximately 
dose proportional manner with single and multiple doses in the 
120 mg to 360 mg dose range.2 

• MMF is metabolized by the tricarboxylic acid cycle to carbon 
dioxide, fumaric acid, citric acid, and glucose.2 

• Elimination as carbon dioxide is the main route of elimination.2 
• Food Effect on PK: Prolonged lag time and Tmax were noted 

with food intake, from 0.25-0.75 h to 2-2.5 h and from 2-2.5 h 
to 4-6 h, respectively. Under fed conditions, Cmax decreased 
with a slight increase in AUC, suggesting no clinically 
significant effect on exposure of DMF, when taken with food. 
Accordingly, fed or fasting condition will not have clinically 
significant difference.1 
 

 Safety Profile of DMF  - Dose lowering and food effect 
• DMF is associated with higher incidences of flushing and 

related adverse events and symptoms can begin as soon as 30 
minutes following ingestion with median onset of 80 minutes 
following a DMF dose.3 

• In the placebo-controlled studies, the incidence of flushing and 
hot flush was increased in patients treated with gastro 
resistant DMF compared to placebo (34% versus 5% & 7% 
versus 2%, respectively).3 

• In a pooled analysis DMF in Multiple Sclerosis (MS), frequency 
of flushing-related symptoms among gastro resistant DMF 
treated subjects was overall 5 times and 9 times higher in DMF 
BID/TID-treated subjects compared to placebo and 
comparator (45% in BID DMF, 42% in TID DMF while 9% in 
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Stakeholder no. General comment (if any) Outcome (if applicable) 

placebo & 5% in comparator group).3 
• Dose Lowering - Data from innovator’s study in healthy 

subject suggests that dose lowering may not help in improving 
tolerability of DMF. Study data demonstrated that 360mg BID 
dose group had lower flushing symptom scores than the 
240mg BID and 240mg TID dose groups.3 

• Food effect on safety profile - In a study of innovator, it 
has been reported that higher incidences of flushing were seen 
under fasting condition compared to fed condition (96% vs. 
68% respectively).3 

• International panel of investigators have  recommended to 
administer DMF with food as a measure of prevention of 
flushing and GI AEs associated with delayed-release DMF.4 

• In addition, Summary of Product Characteristics of TECFIDERA 
has also recommended that TECFIDERA (DMF) should be taken 
with food.2 

 
 Considering the clinically insignificant effect of food on PK and 

better safety profile of DMF under fed condition, Torrent 
Pharmaceuticals Ltd. would like to propose a pharmacokinetic 
study under fed condition, with a waiver for study in fasting 
condition. 

 As gastric resistance of formulation is critical for this product, the 
dissolution data will also be provided to support formulation 
behaviour. 
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2.  Specific comments on text 

Line no. Stakeholder 
no. 

 

Comment and rationale; proposed changes Outcome 

 

Bioequivalence 
Assessment 
 

1 Comment: 
For gastric-resistant formulations any [sic] difference 
in tlag is reflected in tmax as well. In other words: Any 
shift in tlag will lead to exactly the same shift in tmax. 
Whereas rich sampling close to the expected tmax likely 
is already applied in the study (in order to get reliable 
estimates of Cmax) this is generally not the case around 
the expected tlag. In order to get reliable estimates of 
tlag, additional samples would have to drawn in the 
absorption phase. Concerns: 
1. Unnecessary burden to the subjects renders this 

requirement ethically doubtful. 
2. Contrary to Cmax, early concentrations might be 

close to the analytical limit of quantification – which 
leads to high variability and hence, an likely ill-
defined estimates of tlag. 

3. (As in other guidelines) it is an unresolved question 
what a “comparable” median is. 

4. The range has a breakdown point of one (i.e., a 
single extreme value distorts the estimate towards 
this value). Example: Values after both the test and 
reference product are identical and 1. If we add 
another subject with T=1 and R=24, the medians 
will be still 1 for both products. For T the range will 
be 0 but for R it will be 23. This lacks any relevance. 

Accepted. 
 
 



   

 
Overview of comments received on 'Draft dimethyl fumarate gastro-resistant capsules 120 mg and 240 mg product-specific 
bioequivalence guidance' (EMA/CHMP/421315/2017)  

 

EMA/CHMP/730229/2017  Page 7/15 
 

Line no. Stakeholder 
no. 

 

Comment and rationale; proposed changes Outcome 

 

Proposed change (if any): 
Remove tlag from the required PK variables. 

Bioequivalence 
study design 

2 Comment: 
Strength to be investigated in bioequivalence 
study 
We do not agree with the proposed strength selection 
for the bioequivalence study of Dimethyl fumarate 
gastro-resistant capsules: “Single-dose: 120 mg 
strength for tolerability reasons in healthy subjects”. 
 
On the Company’s opinion, standard strength selection 
rules should apply for Dimethyl fumarate gastro-
resistant capsules, i.e. highest therapeutic strength 
(240 mg) should be assessed in both fasting and fed 
bioequivalence trials for multiple unit formulations in 
accordance with requirements of Section 6.2.2.2. of 
the Guideline on the pharmacokinetic and clinical 
evaluation of modified release dosage forms 
(EMA/CHMP/EWP/280/96 Corr1) stating “… it is 
sufficient to conduct the studies … only at the 
highest/most sensitive strength…”.  
 
We suggest a change to the strength selection 
sentence: 
“Single-dose:  120 240 mg strength for tolerability 
reasons in healthy subjects”. 
Background: multiple unit formulation 
 
In addition, since July 2014, FDA recommendation to 
perform bioequivalence studies for Dimethyl fumarate 
gastro-resistant capsules strictly on 240 mg in general 
healthy volunteers population remains unchanged 
suggesting that number of NDAs submitted to the FDA 
starting from March 2017 have not raised significant 

Accepted.  
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Line no. Stakeholder 
no. 

 

Comment and rationale; proposed changes Outcome 

 

safety concerns requiring strength reduction 
(https://www.fda.gov/downloads/Drugs/Guidances/UC
M406260.pdf). 
 
The data which provide the basis for the safety 
assessment of DMF gastro-resistant capsules in 
Company’s clinical development programme are 
derived from 6 clinical studies with DMF (2 exploratory 
phase I PK studies (Study 2059 and Study 2060) and 4 
pivotal phase I bioequivalence studies (Studied 2126, 
2127, 2149 and 2150) conducted on healthy 
volunteers. 
 
Exposure 
A total of 213 healthy subjects were treated with DMF 
240 mg gastro-resistant capsules in 6 phase I PK 
studies: 33 in pilot studies and 180 in pivotal studies. 
Maximum exposure was 960 mg given as single doses 
of 240 mg separated by wash-out period. 
 
Adverse events 
Based on pooled safety data from single-dose 
pharmacokinetic studies performed on 213 healthy 
volunteers (204 completed all periods of respective 
study) taking 240 mg dimethyl fumarate gastro-
resistant capsules in a crossover single dose study 
setting, there were no serious adverse events 
registered and only 2 moderate AEs. The rest of the 
registered adverse events  were mild. Only 1 volunteer 
has been discontinued due to adverse event ‘Asthenia’ 
after wash-out period. Subjects were willing to return 
to study if they discontinued for personal reasons. Only 
5 adverse events required pharmacological 
intervention. Most of adverse events required no 
intervention to resolve. 

https://www.fda.gov/downloads/Drugs/Guidances/UCM406260.pdf
https://www.fda.gov/downloads/Drugs/Guidances/UCM406260.pdf
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Line no. Stakeholder 
no. 

 

Comment and rationale; proposed changes Outcome 

 

 
Tabular summary of severity of adverse events and 
proportion of volunteers affected registered after 
administration of 240 mg DMF gastro-resistant 
capsules in Polpharma SA studies: 
Category of Adverse 
Event 

Number of 
DMF subjects 
N = 213 

% of DMF 
subjects 

At least 1 AE 153 71.8 % 
Any mild AE 153 71.8 % 
Any moderate AE 2 0.9 % 
Any severe AE 0 0.0 % 
Any related AE * 145 69.0 % 
Any AE required 
pharmacology 
intervention 

5 2.4 % 

Any AE leading to 
discontinuation 

1 0.5 % 

Any SAE 0 0.0 % 
Any death during 
treatment period 

0 0.0 % 

*only unrelated AEs excluded 
 
Company is ready to provide additional study report 
details in order to support its position. 
 
Proposed change (if any): 
“Single-dose:  120 240 mg strength for tolerability 
reasons in healthy subjects”. 

Bioequivalence 
assessment  

2 Comment: 
Requirements for Tmax and Tlag similarity 
Please clarify the requirement to demonstrate 
‘comparable median and range’ for Tmax and Tlag. 

Accepted. 
Tlag and Tmax have been removed. 
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Line no. Stakeholder 
no. 

 

Comment and rationale; proposed changes Outcome 

 

In recently approved Skilarence® (EMA/412737/2017 
21 Apr 2017), differences between Skilarence® and 
Fumaderm® in these parameters have been proven to 
be not clinically significant: non-inferiority has been 
confirmed in randomized clinical study 1102. 
Comparison of Skilarence® versus Fumaderm® (page 
29 of EPAR EMA/412737/2017 21 Apr 2017): 
 Fasting Fed 
 Skilarence Fumaderm Skilarence Fumaderm 
Tmax 3.5 

(0.5 – 
7.5) 

4.5 
(2.5 – 
11.5) 

9.0 
(3.5 – 
16) 

10 
(4.5 – 
16) 

Tlag 2.5 
(0.5 – 5) 

3.0 
(1.5 – 
4.5) 

9.5 
(2.5 – 
24) 

9.0 
(3 – 24) 

As soon as no specific statistical test has been 
proposed for the comparison of median and range 
values, is it possible to assume that for Tmax, 
acceptable median difference is 1 h and 1-3 h for 
minimal or maximum values? Similarly for Tlag, 
acceptable difference for median up to 0.5h and up to 
1 h for minimum or maximum value? 
 
Proposed change (if any): 
 

 

Bioequivalence 
assessment 

5 Comment: Tecfidera is a delayed release formulation 
that prevents release of the active pharmaceutical 
ingredient (API) in the gastric environment while 
allowing for rapid release of API in the intestine region 
(EPAR, 2014). Before it reaches the systemic 

Accepted. 
Tlag and Tmax have been removed. 
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Line no. Stakeholder 
no. 

 

Comment and rationale; proposed changes Outcome 

 

circulation, dimethyl fumarate (DMF) is metabolized 
into its active metabolite monomethyl fumarate (MMF) 
by esterases in the GI tract, blood, and tissues 
(Guarnera et al., 2017). As the metabolism of DMF is 
pH dependent, the cleavage in the GI tract takes place 
only in the alkaline environment of the small intestine 
and the conversion is not present in the acidic 
environment of the stomach (NL PAR, 2014). Although 
it was not fully clarified, it is supposed that a potential 
early release of DMF in stomach may increase an 
incidence of adverse events (AEs), especially 
gastrointestinal related side effects such as diarrhea, 
nausea, abdominal pain, vomiting etc.   
 
DMF/ MMF possess high variability in 
pharmacokinetics, especially under fed conditions, 
which mimic real clinical usage of DMF. In the fed 
studies, Tmax was prolonged and its variabilities were 
significantly higher compared to the studies under 
fasting conditions. Inter-subject variability of Tmax is 
high with a range from 20 to 80% (FDA review, 2013). 
There are many other aspects that may play a role in 
MMF exposure, such as composition of the food or 
body weight (FDA review, 2013). In clinical practice, 
DMF should be taken twice daily with food to prevent 
irritant effects on the gut. The dose is recommended to 
be taken together with breakfast and dinner, allowing 
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Line no. Stakeholder 
no. 

 

Comment and rationale; proposed changes Outcome 

 

high variances between times of dosing (Tecfidera 
Prescribing Information, 2017). There is no 
accumulation of MMF, when DMF is taken twice daily 
(EPAR, 2014).  
 
Multiple sclerosis is a chronic disease and the therapy 
with DMF is usually long-term. No precedents have 
been found that the Tmax is important for clinical 
efficacy of DMF in chronic treatment, opposed to 
analgesics, where prompt onset of action is important. 
Therefore we suppose that the requirement for 
comparable median and range for Tlag and Tmax in 
current EMA draft product-specific bioequivalence 
guideline for DMF is based mainly on the safety 
concerns associated with early release of the API in 
stomach. We agree that the release of API in the 
stomach should be avoided, nevertheless this 
undesirable release cannot be reliably revealed 
by Tmax nor Tlag parameters. Tmax and Tlag are largely 
dependent on physiology, not only on formulation 
characteristics. This is valid especially under fed 
conditions, where the gastric emptying is highly 
variable between subjects. Hence Tmax and Tlag are not 
suitable variables to show differences between 
formulations. On contrary appropriate in-vitro 
dissolution would be most sensitive to detect 
early release of the API. To ensure that the API will 
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Line no. Stakeholder 
no. 

 

Comment and rationale; proposed changes Outcome 

 

not be released in the stomach, appropriate in-vitro 
dissolutions shall be applied – Medium 1: 2 hours at 
pH 1.2 followed by 45 minutes at pH 6.8; Medium 2: 2 
hours at pH 4.5 followed by 45 minutes in pH 6.8 (EMA 
Q&A, 2012). These in-vitro dissolutions shall provide 
the most convincing evidence of resistance of enteric-
coating in gastric environment (pH 1.2 mimics fasting 
conditions, pH 4.5 mimics fed conditions).      
 
As DMF is considered BCS class I, i.e. well soluble and 
well permeable (EPAR, 2014) compound, we assume 
that once the API is released in the small intestine, 
Cmax and AUC shall be used for assessment of 
efficacy and safety of the formulation and shall 
be used as primary variables for bioequivalence 
assessment.  
 
It is also important to mention, that due to very wide 
range of DMF Tmax, especially in multiple unit 
formulation under fed conditions (study No.C-1903; 
FDA review 2013: median Tmax= 5.50h, SD = 1.651 h, 
Tmax(min) = 1.00 h, Tmax(max) = 10.00 h), a very frequent 
blood sampling would have to be applied to capture 
Tlag and Tmax with sufficient precision (e.g. every 15 
min from the start of dosing till up to 10 hours or more 
post dosing). We consider unethical and unnecessary 
to expose subjects to such an inconvenient procedure 
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Line no. Stakeholder 
no. 

 

Comment and rationale; proposed changes Outcome 

 

associated with high blood volume taken, considering 
the Tlag will not provide reliable evidence of gastro-
resistance.   
 
Proposed change: to delete the requirement for Tlag 
and Tmax in the section Bioequivalence assessment: 
(Main pharmacokinetic variables: AUC0-t, AUCinf, Cmax 
(tlag and tmax); 90% confidence interval: 80.00–
125.00% for AUC0-t, AUCinf, Cmax. Comparable median 
and range for tlag and tmax. 
 
References: 
EMA Public Assessment Report – Tecfidera (2013); 
EMA/800904/2013 Corr. 1; 26 November 2013; CHMP 
 
Guarnera, C., et al. (2017); Drug Design, Development 
and Therapy 2017; 11: 2193–2207  
 
NL Public Assessment Report - Dimethyl fumarate 30 
mg and 120 mg Teva, gastro-resistant tablets (2014); 
NL/H/2844/001-002/DC; 29 September 2014; 
Medicines Evaluation Board of the Netherlands  
 
Summary of product characteristics (SmPC) - Tecfidera 
120 mg and 240 mg gastro-resistant hard capsules; 
EMA; 30 January 2014    
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FDA Clinical pharmacology and biopharmaceutics 
review(s) – Tecfidera; NDA 204063; Application 
Number: 204063Orig1s000; FDA; 02 December, 2013 
 
Tecfidera Prescribing Information, Biogen, Cambridge, 
MA, 2017 
 
EMA Questions & Answers: Positions on specific 
questions addressed to the Pharmacokinetics working 
party; EMA/618604/2008 Rev. 5; CHMP; 20 
September 2012  

Bioequivalence 
assessment  

 Comment: No recommendations on the food 
administration were given. In case of bioequivalence 
study under fed conditions, comparison of Tmax and Tlag 
is of extremely limited value to describe differences 
between formulations.  
 
Proposed change: to specify the conditions, which 
are requested for the demonstration of bioequivalence 

Accepted.  
Conduct of the fed study should follow general guideline 
recommendations. Reference to Tlag and Tmax has been 
removed. 
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