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OVERVIEW OF COMMENTS RECEIVED ON
DRAFT REFLECTION PAPER ON THE USE OF PHARMACOGENETICS IN
THE PHARMACOKINETIC EVALUATION OF MEDICINAL PRODUCTS
(EMEA/128517/2006)

GENERAL COMMENTS OVERVIEW

Overall, the paper was received well. The need and time for a paper on this subject was indicated in a
number of comments.

The most important concerns that led to modification of the paper are summarised below:

Generally, it wasindicated that we could more clearly state in the document that we are concerned about
functionally relevant polymorphisms and not just any polymorphism. This aspect is now expressed more
clearly in the revised document (section 3).

Statistics was indicated to be an issue in a number of comments. The number of patients needed to be
screened in order to include in a study may be very large for arare polymorphism. This aspect has been
reflected in the revised text (section 3 and 5).

The fact that in vitro systems for metabolising enzymes are more mature than that of drug transporters was
mentioned. Thisis agreed, and has been mentioned in the revised text. A role of transporters may become
clear using combined data such as ADME data or renal excretion data (Section 4).

With respect to inhibition of metabolising enzymes it was indicated that consegquences of inhibition may be
more pronounced in a population with lower but not abolished activity. Although such a population is hard to
define genetically, general information on this matter has been included in the revised document (section 7).

It was indicated that the age groups where differences in enzymes and transporters as compared with adults
are most pronounced should be defined more explicitly. The age groups were specified according to the ICH
guideline (CPMP/ICH/2711/99): newborn infants, infants and toddlers (0-2 year old children). Furthermore,
itisindicated that also in the very elderly patients PG related differencesin metabolism may occur and have
an impact due to potential impaired functionality of system/organs. However, currently limited knowledge
on this aspect is available (section 8).

Throughout the document, minor linguistic changes were implemented, mainly to improve focus and to
further clarify the observations which drives the need for performing PG/PK studies.
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Table 1. Organisations that commented on the draft Guideline asreleased for consultation

Name of Organisation or individual

Bristol-Myers Squibb

Merck Sharp & Dohme (Europe) Inc

TEDDY Network of Excellence

Dept. of Biochemistry and Medical Biotechnologies

University Federico |1 of Naples, CEINGE- Advanced Biotechnologies, Naples- Italy
Schering-Plough

Czech Republic Medicinal Board

EFPIA

O wN

oo ~NOo
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Table 2: Bristol-Myers Squibb

GENERAL COMMENTS- OVERVIEW

We appreciate that EMEA has been paying close attention to the emerging role of
pharmacogenetics in drug development. This reflection paper is a timely document for the
pharmaceutical industry to understand the current view of the agency. The overall scope is
appropriate and timely, and the proposals in this paper are forward thinking. This paper clearly
illustrates the current opportunities and challenges, as well as the future direction of this area.
Generally, we agree with vour view that the studies proposed in this paper will greatly facilitate
the understanding of interindividual PK variability. However, we believe that some of the
recommended studies here are not feasible or come with little added values, partly due to the gap
between the large sample size typically required for a meaningful genetic study and the relatively
small sample size of PK studies. The examples of such cases are described in detail in the next

section.

Overall, BMS agrees with the intent of the reflection paper, but we believe that the paper could
strike a better balance between the current state of the art and what is achievable in a practical
setting. BMS appreciates the opportunity to provide comment and respectfully requests that
EMEA give consideration to our recommendations. We would be pleased to provide additional

pertinent information as may be requested.
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SPECIFIC COMMENTSON TEXT

SECTION 3 The situation in which the effect of PG on PK should be studied

Lineno. +

paragraph
no.

Comment and Rationale

Outcome

In Section 3 of the paper, the first sentence states “PG studies are required for PK evaluation
of a new chemical entity if polymorphically expressed proteins are known to be involved in
important pathways of metabolism or transport of this compound or pharmacologically active
or toxic metabolites, and therefore significantly affecting the local systemic exposure to these
substances.” We agree with this statement, in cases where a drug is known to be metabolized
or transported primarily by a functionally polymorphic protein such as CYP2D6. However,

we do not believe that a PG study is always necessary, even when a polymorphically
expressed protein is known to be involved. The following are some of the examples we
consider to be exempt from such a requirement.

¢ A metabolism enzyme is not functionally polymorphic. Many of the protein
polymorphisms appear functionally neutral, or only cause subtle functional alteration. A
regulatory requirement for PG studies should be at least limited to those cases where a

polymorphism with a significant functional alteration is known, such as in the case with
CYP2De.

* Even when a functionally polymorphic protein such as CYP2D6 is involved in the
metabolism, PG studies should not be a requirement, if it is not the primary drug
metabolism enzyme for this drug.

» And even when a functionally defective polymorphism/mutation is known for an enzyme,
which is involved in the primary metabolism pathway, the requirement for PG should be
limited to the cases when this polymorphism is relatively common in the population. For
example, if a particular polymorphism/mutation is extremely rare, it is difficult to conduct

a sufficiently powered PG study to address the effect of this polymorphism/mutation on PK.

PG studies are not required if the genetic
variation does not translate into significant
differencesin protein activity (or expression)
involved in amajor pathway of elimination or
formation of pharmacological substances
contributing to efficacy/safety. This can be
clarified morein the text and the sentencein
section 3 has been modified to ... “ Sudies of
the effect of PG on PK arerequired for PK
evaluation of a new chemical entity if the
genetic variation is likely to trandate into
important differencesin thelocal and
systemic exposure to this substance or its
active or toxic metabolites.”

2:nd bullet point: As pointed out, the sentence
states* important differences’. Thiswill
include major pathway(s) of drug elimination
aswell as mgjor formation and elimination
pathways of active (or toxic) metabolites.
This has now been further detailed by " PG
variants may impact on Absorption,
Distribution, Metabolism and Excretion of the
compound.”:

3:rd bullet point: We agreethat it may be
difficult to study polymorphisms which are
extremely rare. The metabolism and transport
consequences of drug therapy could however
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be fatal if erroneous dosing is carried out in a
specific patient carrying arare polymorphism.
It isdifficult to set afrequency-limit in this
case, which must take the consequences into
consideration aso. The default should be to
study the polymorphismsin clinical studies
and phase | studies. The applicant should
justify absence of such data. This may include
difficultiesin recruitment of individuals with
agene variant of very low frequency.
However, lack of data may be reflected in the
labelling if considered relevant. This has now
been further clarified in the document, by
inserting “ Although some polymorphisms are
extremely rare, the applicant should always
consider studying the PK and clinical
consequences of all potentially clinically
relevant polymorphisms. If thisis not feasible,
the applicant should justify the lack of data
and discuss the possible safety (or efficacy)
conseguences based on prior knowledge on
the effect of the polymor phisms on protein
activity. Lack of data should be reflected in
the Summary of Product Characteristics
(SPC) if considered clinically relevant.”
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The second paragraph states “PG studies involving the identification of novel polymorphic
loci are encouraged to be carried out if the compound exhibits important interindividual PK
variability, without evident known genetic explanations, likely to affect clinical efficacy and
safety. Technology has advanced to the point that analysis of genetic factors affecting safety
and efficacy of medicines is now fast and reliable.” We agree that the technology has
advanced enough to genotype DNA polymorphisms quickly and reliably. However, this
technological advance still does not warrant that we can set up and complete a sufficiently
powered PG-PK study in a timely manner. Typically PK studies have a relatively small
number of patients, while PG studies to discover novel genetic factor require a much larger
number of patients. Thus, is it usually difficult to set up a meaningful PG-PK study with the
goal of discovering a new genetic factor affecting PK. This is the case despite the technical
advances in genomic analyses, because the genotyping technology itself is not the rate
limiting step. Because of these reasons, we think this type of PG-PK studies can be
recommended, but should not be required.

We agree, and do not state that this kind of
study is required, only that it is encouraged.

Recommendation for the PG sample collection

Lineno. +
parano.

Comment and Rationale

Outcome

We agree with the following statement from Section 3: “In all cases where unexplained PK
variation has been identified, samples for pharmacogenetic purpose in further clinical trials,
should be collected for future analyses.” This approach would facilitate the conduct of a
useful post-approval analyses, and would provide important prescribing information to be
generated without restricting the availability of a potentially useful new medication.

No comment necessary
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SECTION 5 Study design and methodol ogy

Lineno. +
para no.

Comment and Rationale

Outcome

In Section 5 of the paper (STUDY DESIGN AND METHODOLOGY), the
recommendations made are very general and fail to fully account for the difficulty in
conducting the proposed studies and analyses. For instance, the recommendation to evaluate

the effect using population PK fails to consider the number of patients required in the
complete dataset and the number of subjects expressing the polymorphism of interest.
Typically, a polymorphism occurring in about 30% of the subjects would be identifiable as a
covariate in a study containing 100 patients. For a rare phenotype (1%), data from about
3000 patients would be required to identify the polymorphism as a covariate. It may not be
possible to collect data of sufficient quality in such a large number of subjects to allow the
identification of a rare polymorphism. It would be useful for EMEA to consult with a
pharmacometrician to provide a recommendation that would thoroughly consider the
logistics of this approach. Likewise, a “conventional” PK study would suffer from the same
limitations based on the percentage of the population expressing the rare phenotype.

Wefind it difficult to be more specific and to make
statements which would be valid for all scenarios.
Still, we have modified the section as follows:

“In both cases the study should include a
satisfactory number of patients of each genotypein
order to obtain valid correlation data. Power
calculations should preferentially be done before
the initiation of the study to ensure a sufficient study
size. If a genotypeisrare, phase | studieswith
selected inclusion of subjects of this genotype could
be useful if feasible. It is acknowledged that
stratification by genotype is difficult for very rare
genetic variants but in many cases the effect of a
particular rare genetic variant could be large and
influences the specific treatment substantially.”

SECTION 7 Special consideration related to drug-drug interactions and impaired or immature organ functions

Lineno. +
parano.

Comment and Rationale

Outcome

Finally, in Section 7 of the paper (SPECIAL CONSIDERATION RELATED TO DRUG-
DRUG INTERACTIONS AND IMPAIRED OR IMMATURE ORGAN FUNCTIONS), the
recommendation assumes that the subject population would be readily identifiable and
studied. Since it is unlikely that sufficient numbers of subjects would be available, we are
uncomfortable with the recommendation to speculate on the effect of impaired or immature
organ function on the PK of a drug substance. In addition, it would be helpful to characterize
the groups (newborn infants, infants and toddlers) by age.

We agree that it may be difficult to study this.
Therefore we only recommend that this should be
discussed and reflected in the labelling. As
clearance via paralel pathways of elimination are
additive, knowledge about the PK effect of the
polymorphisms in patients without impaired organ
function, contribution of renal clearance to total
elimination and the effect of renal insufficiency in
patients considered to have “ Wild-type”
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enzyme/protein activity, make extrapolations
possible of the worst-case conseguences of an
impaired renal function in patients with certain
polymorphisms. Similar estimations can be made
for other scenarios.

The paediatrics section has been updated to include
the age groups specified by age.
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Table3: MSD

GENERAL COMMENTS
Thisisawell written paper that represents a comprehensive review of the places where Pharmacogenetics could be useful. MSD suggest consideration of the
following points for the devel opment of this paper:

Lineno. +

paragraph
no.

Comment and Rationale

Outcome

1

Inits current form, the paper does not differentiate well the difference between compounds
with broad and narrow therapeutic windows, between compounds that are specific
substrates of an enzyme versus acting as inhibitor or inducer, and between compounds for
which the polymorphic pathway is a sole or major pathway versus one of many parallel
pathways.

The issue on broad and narrow therapeutic range is
taken care of in the document when discussing
clinical consequences (section 6). The consequences
should be addressed with clinical data on efficacy
and/or safety, obtained through direct studies at the
drug exposure obtained in patients with the
polymorphic alleles(s) and/or datafrom clinical
studies where the population has been genotyped.
Thefirst set of datais aso the data used when
labelling a drug as having “broad therapeutic
window” in this context why no change of the text is
considered to be needed. We agree that the effect of
inducers and inhibitors depend on the
pharmacogenetic features of the protein involved. In
fact, thisis already indicated in section 7 third
paragraph for inducers. Section 7 has been slightly
revised for thisto be clarified. The last issue on the
importance of the affected pathway has been
clarified in section 3

Implementation of pharmacogenetic analyses during general drug development will be
resource intensive and requires scientific knowledge that, for all metabolic pathways, may
not yet be generally available. There should be acknowledgement within this guidance that
for many compounds, pharmacogenetic analysis may be of questionable therapeutic value
for avariety of reasonsincluding alack of in-depth understanding of the functional and
clinical significance of many genetic variants. It should also be emphasized that this
guidance is most relevant for those compounds that have relatively narrow therapeutic
index AND a predictable pharmacogenetic component relative to its disposition.

We agree that the scenario mentioned will be a
scenario where the clinical significance of genetic
variability islarge. This has been clarified in the
document.
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The paper does not address ethical issues e.g., banking samples from early in clinical
development. If thisis addressed in the EMEA guidance on pharmacogenomic sampling
and handling (EM EA/CHM P/201914) then consider cross referencing within the present
guidance.

This cross-reference to Reflection paper on
pharmacogenomic samples and data handling
(EMEA/CHMP/201914) is already included in
section 1

The paper states that genotyping assays should be done in validated sites, but this may be
limited by the practicality of academic institutions being at the cutting edge of probing new
aleles. Definea“validated site” and the process by which a site would become validated.

It isyet not possible to define validated sites.
However, the analyses should be done in appropriate
laboratories for this purpose utilizing relevant and
accurate technology and the results from the labin
guestion should be continuously validated utilizing
relevant standard samples.

The paper suggests that studies should be statistically powered to study rare alleles, but
does not discuss the practicality of identifying such subjects for rare alleles nor does it
address that a“rare” dlelein one ethnic population may be a“common” alelein another
ethnic population. Thereisclinical value to identifying genotype/phenotype relationships
in aless than statistically significant approach as a start to identifying pharmacogenetic
issues that might require further study.

We agree. There may be difficultiesin identifying
persons carrying rare aleles and although the
number found is low, the information may still be
very useful if the consequences of the polymorphism
affect the PK of the drug to alarge extent. We added
the following text to section5: "It is acknowledged
that stratification by genotype is difficult for very
rare genetic variants but in many cases the effect of
a particular rare genetic variant could be large and
influences the specific treatment substantially.”

The paper does not sufficiently guide the Sponsor to adequately define the genetic
determinants to be evaluated. For example, the Sponsor may choose to evaluate a specific
SNP that is known to cause afunctionally significant amino acid change, but by focusing
on only that SNP, may be discounting additional genetic variants within that locus that may
also be functionally significant. In general, the academic pharmacogenetic community
agrees that whenever possible, aleles should be defined as genomic haplotypes (within the
gene of interest) that are determined by permutations of often several common genetic
variations.

We agree per definition. However the document
emphasizes cases where genetic variation influences
the PK to clinically relevant states and such variation
ismainly dependent on the presence of specific
functional SNPs or CNVs(Copy Number Variations)
affecting the rate of drug elimination to alarge
extent. This makes the relationship directly valid
since the functional genetic variation is studied. By
contrast, haplotypes are difficult to define because of
the occurrence of many SNPs within the genein
guestion and the haploptype defined is often just
associated to the altered phenotype.
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Thusin many cases the important mutations within
the haplotype defined have not been identified,
making the conclusions more difficult to make.

It would be helpful if the guidance were to give practical examples when possible. For
example, when describing in Section 3 that PG should be evaluated for correlation with PK
variability — describe and cite literature for some of the many examples of, for example,
CY P2D6 poor metabolism and altered pharmacokinetics of drugs. In general, for each
situation in which the Paper suggests implementation of PG analysis, a“real life” example
should be provided with citation of pertinent literature. Thisisimportant because the
pharmaceutical industry is not accustomed to doing PG studies whereas there are many
examplesin the published literature that speak to the functional significance of metabolic
pathways relative to specific drugs. Also, the paper should direct the reader to a body of
review literature on pharmacogenetics.

The document is provided as guidance but not a
literature review. However, relevant literature can be
obtained form the public domain.

SPECIFIC COMMENTS

SECTION 1 I ntroduction

Lineno. + Comment and Rationale Outcome

paragraph

no.

Paral Thelist of drug metabolizing pathways is not complete. Much is understood about genetic | These enzyme families are aready included in the
variation in metabolism pathways other than the CY Ps. Perhaps a more complete list of text of this subsection. No further mentioning is
metabolic pathways (including reference to specific UGTs, NATSs, Methyltransferases needed.

(MTs) and sulfotransferases (SULTS) is warranted.
Paral, Line8 | It might be wiseto avoid assigning “importance” to specific drug metabolizing pathways We agree that it is unnecessary stating which

(i.e, CYP2D6, CYP2C19 and CYP2C9). Many drug metabolizing pathways are
polymorphic and for drugs that are metabolized entirely by, for example, Thiopurine
Methyltransferase (TPMT), that enzymeis more “important” than any of the CYPs. There
are numerous examples of genetic variantsin genes other than CY Ps that are highly
clinically “important”.

polymorphisms are most important. We have
therefore replaced “are” by “include”.

©EMEA 2007

Page 11/37




SECTION 2 Scope

Lineno. +

paragraph
no.

Comment and Rationale

Outcome

This paper seems to define Pharmacogenetics only with respect to drug metabolizing
pathways. Thereis ahistory of confusion with regard to the definition of
“pharmacogenetics’ vs“pharmacogenomics’. It might be helpful to clearly state that this
paper addresses only drug metabolism pathways and acknowledge that drug disposition can
also be affects by genetic variation in transporters and in drug targets.

Littleis known at present regarding the in vivo
importance of genetic differencesin transporters,
therefore focus is put on enzymes. However, the
paper includes both transporters and enzymes, and
thisisindicated e.g. in section 1, 1st paragraph: "The
additional contribution of polymorphismin drug
transporter has recently been recognised". In the
remainder of the paper, transporters are indicated
where considered relevant.

The sentence asked for appears aready to bein the
document (section 2).

“The broader issue of pharmacogenomics (PGX), i.e.
the variability in the entire genome relevant to drug
response, will not be considered in this reflection
paper.”

SECTION 3 In Which Situations should the effects of PG on PK be studied

Lineno. + Comment and Rationale Outcome
paragraph
no.
Paral, Line | Thefirst sentence of this section states that PG studies are required if “polymorphically We agree and have changed the text in accordance
1 expressed proteins are known to beinvolved...”. This statement might be better worded as with the proposal.
“if genetic variation in proteins known to be involved in mgor pathways of metabolism or
transport...."”. Itisalittle dangerous to use the terminology “polymorphically expressed”
since some functionally significant genetic variants affect the expression of the protein and
some do not.
Para2, Line | Itisstated that PG studies should be undertaken in "compounds (that) exhibits important Thisis specified in the last part of the sentence, i.e.

interindividual PK variability." This may not be cost-effective nor therapeutically warranted

“...potentially affecting clinical efficacy and/or
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2 if there exists awide therapeutic window. safety”.
Para2, Line | Itisstated that when unsure of the pharmacogenetic target " (samples) should be collected for | To the opinion of the EMEA PGWP, collection and
8 further analysis." This may be ethically challenging in some countries. storage of these samplesis considered important,
both for testing of PK related genes as well as genes
related to efficacy and safety.
Para3, Line | Itisstated that "for authorized medicinal products, PG/PK studies may be still valuable when | We agree completely but this kind of studies can
1 new populations' are investigated. Thisis useful, but many currently marketed compounds presently not be formally requested by the agencies
should also be studied when new knowledge or technology is available regardless of if they unless the risk-benefit is negative for the whole
are introduced in new populations. target population.
Para2, Line | A statement is made that “ Technology has advanced to the point that analysis of genetic Itis correct that thereis alack of knowledge
3 factors affecting safety and efficacy of medicinesis now fast and reliable”. While this may regarding the true functionally important SNPsin

be true when considering the throughput and cost of genotyping, it does not solve the
continued problem of knowing the functional significance of genetic polymorphisms. This
field has not yet established which alleles are truly functionally or, harder yet to understand,
clinically significant for many drug metabolizing pathways.

many genes that affect PK. However, it can be
anticipated that a mgjority of the detrimental
mutations in genes encoding drug metabolising
enzymes affecting PK have been identified. The
issue of application of pharmacogeneticstoday is
mainly concerned around such polymorphisms.

SECTION 4 At what statein the clinical development program should PG/PK studies be preformed

Lineno. + Comment and Rationale Outcome

paragraph

no.

Paral, Line | Statesthat if in vitro data shows possible PG importance, "inclusion of genotyping directed to | We agree that directed studies of subjects with

6 the candidate gene in early phase | studiesiswarranted.” It should be acknowledged that for | different genotypes may be difficult in case the alele

rare alleles, such hypotheses may not be testable until larger study populations are targeted.
It should also be stated that when a narrow therapeutic window exists or is suspected, careful
dose selection should be considered for sub-populations with different genotypes.

frequency istoo low. However, even in this case,
genotyping could still be performed for information
to be gained at that stage and in future analysis of
the whole PK population studied. The choice of dose
for PMswill depend of the therapeutic window. This
is not usually included in guidelines but should be
carefully considered by the investigator in al PK
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studies where a clinically relevant increased
exposure is expected. Although agreed on, the
sentence will not be included in this guideline.

Para2, line1l

States that PG/PK studies should be performed with compounds that have "unexplainable PK
observations." Thisisreally only warranted for compounds with a known or suspected
narrow therapeutic window relative the PK variability.

We agree that these studies are not needed if the
difference in drug exposureis not clinically relevant.
The text has been dightly changed for clarification.

Sponsors should be encouraged to identify populations that may be enriched with alleles of
interest especially if the alele in question is of rare frequency in many populations.

We would indeed support applicants to identify
populations that may be enriched with aleles of
interest especially if the allelein question is of rare
frequency in many populations. This has been
included in section 8.

SECTION 5 Study design and methodology

Lineno. + Comment and Rationale Outcome
paragraph
no.
Paral, Line | Itisstated that "the study should include a satisfactory number of patients of each genotype.” | Phenotyping could in many cases be of value. In fact
4 This may be difficult especially when several alleles (some of which are rare) contributetoa | genotyping can never completely predict the
variant phenotype. Consider CY P2D6 in which several alleles and ethnically-specific alleles | phenotype due to the presence of e.g. nonidentified
contribute to the “ poor metabolizer” phenotype. 1n such cases, it may be more beneficial to SNPs. At the same time phenotyping can lead to
study a surrogate phenotype rather than genotype. erroneous conclusions due to drug interactions,
impaired organ function etc. However, what is
meant is that enough number of patients having
variant alleles trandating into a specific phenotype
with respect to the drug PK should be taken into
consideration in the study.
Para2, Line | States"the genotyping methods should first be validated and maintained under continuous We are aware of that validation of genotyping
1 guality control." For very rare alleles e.g., CYP2D6 the polymorphisms might recently be methods for very rare aleles are difficult using

discovered and genotyping may only be available at sites that do not meet these standards.

standards. In these cases it would be sufficient to
make careful sequence analyses as avalidation of
the genotyping method used.
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The terminology used in this section should be revised to avoid the use of the word
“mutation”. In some clinical circles, “mutation” confers a meaning of disease-causing while
in the pharmacogenetic community this word usually means occurring at a frequency of less
than 1%.

We have changed the term "mutationg/alteration” to
"variationg/alterations”.

SECTION 6 Evaluation of the clinical consequences of genetic differencesin drug substance exposure

Lineno. + Comment and Rationale Outcome

paragraph

no.

Para 3, last Please define “ SPC”. This has been added.

sentence

SECTION 7 Special consider ationsrelated to drug-drug interactions and impaired or immatur e organ functions

Lineno. + Comment and Rationale Outcome

paragraph

no.
This section discusses need for drug interaction studies. Currently, there are many possible We do not fully understand this comment. Thereisa
interaction studies for major drug metabolizing enzymes. However, thisis not standardized guideline on this matter (CPM P/EWP/560/95).
acrossindustry. More guidance and standardization would make these results more readily Although abit old, its contents are still generally
interpreted. valid. Thisguideline is cross-referred to in section 1.

Para5 This sections recommends the study in special populations with impaired or immature organ

function e.g., children. It isimportant to recognize that age differences (particularly
regarding neonates) might mask PG interactions. Ontogeny of drug metabolizing enzymesis
an emerging body of knowledge that suggests that drugs may be metabolized differently in
the very young or very old populations. The relevance of specific variantsin those
populations to ather populations may not be clear.

We agree that the text was not completely clear and
have added further information. As stated, there may
be differences in metabolism between children,
especialy between very young children, and adults.
Therefore, the impact of PG differences may be
different in young children and adults. Thisisfurther
discussed in the guideline “ Guideline on the role of
pharmacokinetics in the devel opment of medicinal
products in the paediatric population
(EMEA/CHMP/EWP/147013/2004)"
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When regarding drug-drug interactions, it isimportant to acknowledge that for individuals
with a genotype that would predict an “intermediate” phenotype, a drug interaction might be
much more clinically meaningful than in an individuals with an “extensive’” phenotype. This
phenomenon isillustrated with the example of olsalazine (Dipentum), an inhibitor of TPMT.
Osalazine is often co-administered with thiopurine drugs (that are metabolized viaTPMT) in
the treatment of inflammatory bowel disease. It is now recognized that patients who have an
“intermediate” phenotype for TPMT are at risk of life threatening drug-drug interactions
when co-administered olsalazine and thiopurines, an interaction not manifested clinically in
patients who are “extensive” TPMT metabolizers.

We agree and have included some recommendations
on this. The following text was added: "The
consequences of inhibition of a proteinin a
population with a lower but not abolished activity of
that protein should also be considered.”

SECTION 8 Treatment recommendations based on genetically deter mined differencesin exposure.

Lineno. + Comment and Rationale Outcome

paragraph

no.

Para2 This section recommends that dose titration can be made by Therapeutic Drug Monitoring We do not understand the wording “without
(TDM) without qualifications. This approach is most heeded when drugs have a narrow qualifications’. A target concentration range must be
therapeutic window or specific dosing targets are needed e.g., antibiotic MIC. availableif TDM isto be used in this context.

The section starts “If there is a need for dose-
adjustment...” This shows that normalisation of
exposure is not requested unless thereisaclinical
reason to do so.

Para 3 This section al