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dapmakoreHeTuKa (PPr), Ak npaBnao, po3rnaaaeTbea AK
aocninXeHHA abo KaiHiYyHe BUBYEHHA reHEeTUYHOT MiHANBOCTI,
AKa NPM3BOAUTL A0 Pi3HOI peaKLii Ha NiKapCbKi 3acobu

dapmaKoreHomiKa € LWMPLLIMM NOHATTAM, BUBYAE 3aCTOCYBAHHA
reHOMHUX TEXHONOTIN AN HOBUX NiKiB | YAOCKOHANIOE
XapPaKTEPUCTUKM CTAPUX NIKAPCbKUX NpenaparTiB

[MoHATTA “dapmakoreHomika” Ta “bapmaKkoreHeTmka” , Ak
NpPaBuUI0, BAUKOPUCTOBYIOTbCA AK B3aEMO3aMiHHi, ane 6inbll TOYHi
BIAMIHHOCTI 3a/1MLWLAIOTLCA HEBU3HAYEHUMM

htto://en.wikipedia.org/wiki/Pharmacogenetics



lcTopuYHi acnekTu (lctopis)

* Migarop, 510p.a0 H.e. —
cnocTepeXeHHA HECNPUATAUBOI peaku,il
Ha KiHCbKi 6061, WO MO BUKIINKATU
reMoNITUYHY aHEeMIIO Y XBOPUX 3i
cnagkosnumun gepektamm rnoKo30-6-
docdar aerigporeHasm (Gepro).

e Openp,y 1885 poui BUABUB,
Pi3Hi 0COON MAtOTb PI3HI
dbapMaKoNOoriyHi peakKuii Ha
KOKalH

(Nebert 1997, Rusnak et al. 2001)



http://upload.wikimedia.org/wikipedia/commons/c/c5/Tuinboon_bontbloeiend.jpg

lcTopunyHi acnektu (lctopis)

e [ligparop, 510p. go H.e. —
CNOCTEepPEerKeHHA HeCNPUATINBOI peaKLil
Ha KiHCbKi 606U, WO MOTrAN BUKANKATU
reMoJliTUYHY aHeMIito Y XBOPUX 3i
cnaakoBMMM aedpexkTamu rHoKo30-6-

docdar gerigporeHasn (cern).

o Gpeng, y 1885 poui BUABUB,
LLIO Pi3Hi 0COBU MatOTb Pi3Hi
dapMaKonorivyHi peakuii Ha
KOKalH

(Pfost et al 2000)



http://upload.wikimedia.org/wikipedia/commons/1/15/Coca.jpg
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lcTopuYHi acnekTu (lctopis)

* |pea BUHMKHEHHA
dapMaKoreHeTUKu
HaneXuTb Ppiapixy
Borento y 1959 poui

e [licha pobotn ApHo
MoTynbCKM Ha ABa
POKM paHille
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POKU paHiwe




[Mpodecop BepHep Kanoy (Werner Kalow)

e [eHeTWYHI Bapiauii
NNA3MEHHOI XoNiHecTepasu
(1956)

e dapmaKoaiarHOCTUKA
3/10AKICHOI rinepTepmil 3
BUKOPUCTAHHAM KOodeiHy
(1979)

e Y 1980 poui ToBapuctso
KaHaacbKMX aHecTe3ioNoris
3aNpoCcna0 NOro BUKNagavyem A0
KoponiBCbKOro Koneaxy

e [lopgapyBaBLlM MOMY BU3HAYHY
BuHaropoay CAS Research
Recognition Award y 1993
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KoaeiH — pobpe Biaomum
npuKknaa,
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[lpenapaTtn aNA

3HEOONEHHA —
rapHumn npukaag OPr
* MoxigHe (pro-drug)
* Y NpmnpoaHnX ymoBax (y opraHiami)
MeTaboni3yTbCA A0 NEePBUHHO aKTUBHUX
CMONYK:
® MopdiH (anB. HUXKYE)
e C6G (KopeiH-6-rntokypoHia ~70%)
e ADO KoZEeiH NepeTBOPIOETLCA Ha:
® HopKozeiH (~10%)
e | rippomopdoH (~1%)
e 6an3sbko 200 mr (nepopanbHO)KOAEIHY eKBiBaneHTHi 30
Mr (nepopanbHO) BXKUTOro MOPPiHyY (Rossi, 2004)




[lpenapatn AnA

3HeboNeHHA —
rapHun npukaag OPr
e [ToxinHe
* Y npnpogHmnx ymosax (y opraHiami)
MeTaboni3yoTbCcA A0 NEPBUHHO aKTUBHUX
CMONYK:
* Mop®iH (anB. HUXKYe)
» C6G (KoaeiH-6-rntokypoHia ~70%)
e ADO KoZEeiH NepeTBOPIOETLCA Ha:
® HopKozeiH (~10%)
e | rinpomopdoH (~1%)
e bansbko 200 mr (nepopasibHO)KoaeiHy eKkBiBasieHTHI 30
Mr (MepopasibHO) BXKUTOTO MOP®iHY(Rossi, 2004)




[lpenapaTtn aNA

3HEOONEHHA —
apHUn npukaan OPr
e [TloxigHe
* Y NpmnpoaHnX ymoBax (y opraHiami)
MeTaboni3yTbca A0 NEePBUHHO aKTUBHUX
CMONYK:
e MopdiH (aAnB. HMXKYE)
e C6G (KopeiH-6-rntokypoHia ~70%)
* AB6O KOZEeiH NepeTBOPOETLCA Ha:
* HopKoaeiH (~10%)
| rippomopdoH (~1%)
e bansbko 200 mr (nepopasibHO)KoaeiHy eKkBiBasieHTHI 30
Mr (MepopasibHO) BXKUTOTO MOP®iHY(Rossi, 2004)




[lpenapaTtn aNA

3HEOONEHHA —
rapHmumn npmnknaag OPr
e [ToxinHe
* Y NpmnpoaHnX ymoBax (y opraHiami)
MeTaboni3yTbca A0 NEePBUHHO aKTUBHUX
CMONYK:
* Mop®iH (1B, HukYe)
e ADGO KoZeiH NepeTBOPIOETLCA Ha:
® HopKozeiH (~10%)
o | rinpomopdoH (~1%)
* bansbko 200 mr (nepopanbHO)KOAEiIHY eKBiBasieHTHi 30
Mr (MepopanbHO) BXKUTOFO MOPQIiHY Rossi, 2004)




* Untoxpom P450 2D6 (CYP2D6) — kKaTani3ye
nepeTBOpPeHHA B NediHui KoaeiHy Ha MOP®iH.

* Yyactb uutoxpomy P450 y miKCT-QYyHKLUIT cucTeMHU

OKCWMAQA3, AK 0AHOr0 3 HaUBAXNUBILLUX PEPMEHTIB, LLO
NPUMMAE y4acTb Y meTaboniami KceHobioTUKIB

* [eH po3TtawoBaHuK bina asox P450 nceBaoreHiB
Ha Xpomocomi 22q913.1.



http://en.wikipedia.org/wiki/File:CYP2D6_structure.png
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B3aemo3B’aA3Ku reHoTUN-
deHoTUNCYP2D6-

PiBeHb meTaboniamy
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Codeine in CYP2D6 gene duplication carriers
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NaLIEHTIB MAlOTb
nepenbavyyBaHo
- HenepeabayeHy peakLito

Ha 6araTto cniiIbHUX NikKiB

Codeine in CYP2D6 gene duplication carriers

| Kirchheiner et al

MeTtabonizaTtopu

CYP2D6 Inhibitors

Amiodarone (Cordarone)
Bupropion (Wellbutrin)
Chloroguine (Aralen)
Cinacalcat (Sensipar)
Diphenhydramine (Benadryl)
Fluoxetine (Prozac)
Haloperidol {Haldol)
Imatinib {Gleevec)
Paroxetine (Paxil)
Propafencne (Rythmol)
Propoxyphene (Darvon)
Quinidine {Quinidex, etc)
Terbinafine (Lamisil)
Thioridazine (Mellaril)

&

CYP2D6 Substrates

Amitriptyline (Elawvil, etc)
Atomoxetine (Strattera)
Carvedilol iCoreg)
Chlorpheniramine
Chlorpromazine
Clomipramine {(Anafranil)
Codeine®

Desipramine (Morpramin)
Dextromethorphan
Dihydrocodeine®

Diphenhydramine (Benadryl)

Dolasetron (Anzemet)
Doxepin (Sinequan)
Duloxetine (Cymbalta)
Flecainide (Tambocor)
Fluoxetine (Prozac)
Fluvoxamine
Haloperidol (Haldol)
Hydrocodone (Vicodin)®
Iipramine (Tofranil)
Maprotiline (Ludicrmil)
Metoclopramide (Reglan)
Metoprolol (Lopressar)
Mexiletine (Meaxitil)
Mortriptyline (Pamelor)
Palonosetron (Aloxi)
Paroxetine (Paxil)
Perhexiline (Pexid)
Promethazine (Phenergan)
Propafenone (Rythmaol)
Propranolol {Inderal)
Protriptyline (Vivactil)
Risperidone (Risperdal)
Tamoxifen (Nolvadex)
Thicridazine (Mellaril)
Timolol (Blocadren)
Tolterodine (Detrol)
Tramadol {Ultram}*
Trazodone (Desyrel)

Venlafaxine (Effexor)

* Converted by CYPZDE to active
rretabod e,
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ORIGINAL ARTICLE

Pharmacokinetics of codeine and its metabolite
morphine in ultra-rapid metabolizers due to
CYP2D6 duplication

] Kirchheiner!, H Schmidt?,
M Tzvetkov?, ]-THA Keulen?,
] Lotsch?, | Roots* and

] Brockméller®

'"Department of Pharmacology of Natural
Products and Clinical Pharmacology, University
Ulm, Ulm, Germany; 2Pharmazentrum Frankfurt/
ZAFES, Institute of Clinical Pharmacology, Johann
Wolfgang Goethe-University, Frankfurt,
Germany; >Department of Clinical
Pharmacology, Georg August University
Gdttingen, Gattingen, Germany and *Institute of
Clinical Pharmacology, Charite University

I P L Y (L . SR | I

Codeine is an analgesic drug acting on p-opiate receptors predominantly via
its metabolite morphine, which is formed almost exclusively by the
genetically polymorphic enzyme cytochrome P450 2D6 (CYP2D6). Whereas
it is known that individuals lacking CYP2D6 activity (poor metabolizers, PM)
suffer from poor analgesia from codeine, ultra-fast metabolizers (UM) due to
the CYP2D6 gene duplication may experience exaggerated and even
potentially dangerous opioidergic effects and no systematical study has
been performed so far on this question. A single dose of 30 mg codeine was
administered to 12 UM of CYP2Dé substrates carrying a CYP2Dé gene
duplication, 11 extensive metabolizers (EM) and three PM. Genotyping was
performed using polymerase chain reaction-restriction fragment length
polymorphism methods and a single-base primer extension method for
characterization of the gene-duplication alleles. Pharmacokinetics was
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Case Report

EDITOR'S KEY POINTS

» Urethral catheterization and bladder ultrasound
scanning are the 2 methods used to measure post-
void residual (PVR) urine volume.

« A high PVR volume recorded by a bladder scan
should correlate with in-and-out catheterization.
Any discrepancy in PVR volume between these 2
devices should alert the health care professional
to look for cystic and pelvic pathology, which can
present as falsely high PVR volumes.

POINTS DE REPERE DU REDACTEUR

= La sonde uretrale et le balayage echographique de la
vessie sont les 2 méthodes utilisees pour mesurer le
volume urinaire résiduel post-mictionnel (RPM).

+« Un volume BRPM eleve enregistré par balayage de la
vessie devrait étre en corrélation avec le cathete-
risme entrée-sortie. Tout ecart du volume RPM entre
ces 2 dispositifs devrait avertir le professionnel de la
sante qu'il doit chercher la présence d'une patho-
logie cystique et pelvienne, qui peut se preésenter
sous forme de volumes RPM faussement eleves.

images are limited somewhat by the patient’s body hab-
itus, as the modality requires sound waves to travel
through the body in order to create an image. Obese
patients generally produce lower-quality images. Simple
cysts are predominantly echo free and the echogenicity
looks similar to water. The advantage of the bladder
ultrasound scanner is that it is both the least expensive
of all cross-section imaging modalities and portable, as
it can be used at the bedside; its disadvantage, however,
is that it is operator dependent.

Conclusion

When using a portable ultrasound bladder scanner to
assess the PVR urine volume, health care profession-
=le slhoiiIld e =ware of the mnossihility of 3 falsalyv ala-

Genetics

Codeine metabolism

Clare A. Gibbons ms  Sean M. Blaine mp
Judith Allanson mp Carol Cremin mse
Heather Dorman mse Christina Honeywell mse
Wendy S. Meschino mp Joanne Permaul
June C. Carroll mo

A woman took normal doses of codeine following
childbirth, but her body converfed more codeine
into the active metabolite morphine than expected.
Genetic testing indicated that she was an ultrar-
dpid metabolizer of the drug. This resulled in high
levels of morphine in her breast milk and lethal
levels in her newborn.’

Pharmacogenetics is the interaction between
drugs and one's genetic makeup. The clinical
application of pharmacogenetic testing is limited.
It is not practical to prescreen every patient for
whom codeine is prescribed. Most women metab-
olize codeine at the normal rate and its use while
breastfeeding is considered safe.

Eottom line. It is recommended that all nursing
maothers using codeine minimize duration of ther-
apy and monitor their babies for signs of respiratory
depression. Genetic testing for drug metabolizer
genes is not standard practice, but might be consid-
ered following severe adverse drug reactions.

The complete Gene Messenger—Codeine
Metabaolism by the Genetikit research team is avail-
able on CFPlus.* Past Gene Messenger articles
can be accessed on-line at www.cfp.ca. On the
homepage, click on Collections in the left-hand
menu, then click on Genetics.

Competing interests



Case Report

A woman took normal doses of codeine following
childbirth, but her body converted more codeine
into the active metabolite morphine than expected
Genelic testing indicated that she was an ultrar-
apid metabolizer of the drug. This resulted in high

Heine following

levels of morphine in her breast milk and lethal | o i

levels in her newborn.”’

was an ultrar-
fesulfed in high

badicand lethal

risme entrée-sortie. Tout ecart du volume RPM entre
ces 2 dispositifs devrait avertir le professionnel de la
sante qu'il doit chercher la présence d'une patho-
logie cystique et pelvienne, qui peut se preésenter
sous forme de volumes RPM faussement eleves.

images are limited somewhat by the patient’s body hab-
itus, as the modality requires sound waves to travel
through the body in order to create an image. Obese
patients generally produce lower-quality images. Simple
cysts are predominantly echo free and the echogenicity
looks similar to water. The advantage of the bladder
ultrasound scanner is that it is both the least expensive
of all cross-section imaging modalities and portable, as
it can be used at the bedside; its disadvantage, however,
is that it is operator dependent.

Conclusion

When using a portable ultrasound bladder scanner to
assess the PVR urine volume, health care profession-
=le slhoiiIld e =ware of the mnossihility of 3 falsalyv ala-

levels in her newborn.?

Pharmacogenetics is the interaction between
drugs and one's genetic makeup. The clinical
application of pharmacogenetic testing is limited.
It is not practical to prescreen every patient for
whom codeine is prescribed. Most women metab-
olize codeine at the normal rate and its use while
breastfeeding is considered safe.

Eottom line. It is recommended that all nursing
maothers using codeine minimize duration of ther-
apy and monitor their babies for signs of respiratory
depression. Genetic testing for drug metabolizer
genes is not standard practice, but might be consid-
ered following severe adverse drug reactions.

The complete Gene Messenger—Codeine
Metabaolism by the Genetikit research team is avail-
able on CFPlus.* Past Gene Messenger articles
can be accessed on-line at www.cfp.ca. On the
homepage, click on Collections in the left-hand
menu, then click on Genetics.

Competing interests



Pharmacogenetics of Neonatal Opioid Toxicity
Following Maternal Use of Codeine During
Breastfeeding: A Case—-Control Study

P Madadi'+?, CJD Ross’, MR Hayden?, BC Carleton*, A Gaedigk®, JS Leeder® and G Koren'*°

A large number of women receive codeine for obstetric pain while breastfeeding. Following a case of fatal opioid
poisoning in a breastfed neonate whose codeine prescribed mother was a CYP2D6 ultrarapid metabolizer (UM), we
examined characteristics of mothers and infants with or without signs of central nervous system (CNS) depression
following codeine exposure while breastfeeding in a case—control study. Mothers of symptomaticinfants (n=17)
consumed a mean 59% higher codeine dose than mothers of asymptomaticinfants (n=55)(1.62 (0.79)mg/ka/day vs.
1.02(0.54)mg/kg/day; P= 0.004). There was 71% concordance between maternal and neonatal CNS depression. Two
mothers whose infants exhibited severe neonatal toxicity were CYP2D6 UMs and of the UGT2B87%2/*2 genotype.There
may be a dose-response relationship between maternal codeine use and neonatal toxicity, and strong concordance
between maternal-infant CNS depressive symptoms. Breastfed infants of mothers who are CYP2D6 UMs combined with
the UGT2B87%2/*2 are atincreased risk of potentially life-threatening CNS depression.

INTRODUCTION

Nearly half of all infants born in North America are delivered by
caesarean section or after episiotomy. Codeine-containing medi-
cations are commonly used for pain associated with these proce-
dures.! An estimated 80% of mothers initiate breastfeeding. On
the basis of these statistics, up to 40% of breastfeeding mothers
in North America may be prescribed codeine for pain associated
with childbirth.?~ The American Academy of Pediatrics recom-
mends codeine as being compatible with breastfeeding.4 This
recommendation is based on several studies in which levels of

1isoforms of the uridyl glucuronosyltransterase 1A subfamily, as
well as UGT2B7, are involved in the formation of morphine-3-
glucuronide.!” Hence, genetic variability in CYP2D#, and possi-
bly in UGT2B7, may affect the eficacy and toxicity of codeine.

Polymorphisms in CYP2D6, and to a lesser extent in UGT2B7,
have been the subject of much recent investigation. Of particular
interest is CYP2D6 gene duplication, leading to the ultrarapid
metabolizer (UM} phenotype if the duplicated genes are fully
active and if the duplication is combined with another active
CYP2Ds allele.!! Case reports of adults with the UM pheno-

CLINICAL PHARMACOLOGY & THERAPEUTICS | VOLUME 85 NUMBER 1 | JAMUARY 2000



MiXXHapoaHUM KoHcopuiymom HapMap y ntoacsKkomy
reHomi 6ynm onmncaHi 3 maH. SNP (OHM) .

SNPs (OHIM) moxkyTb 6yTK CMHOHIMamu (He Npmn3BOAATb
[0 aMiHOKUCIOTHUX 3MiH ) abo He CMHOHIMamu

HecnHoHiMmiyHi SNPs (OHIM) moxyTb abo He MOXKyTb
BN/IMBATU Ha PEHOTUN: TaKa 34aTHICTb 3aN1eXUTb BiA
NONOXEHHA GYHKLIIOHAa/IbHO aKTUBHOI aMiHOKUCNOTH




A 3apa3 Npo NiKU | reHMn...

Byab — AKMM NikapcbKnu 3acib y 3aranbHomy:

* Mae TepaneBTUYHI BNACTUBOCTI
* Mae nobiyHi aji
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Byab — AKMM NikapcbKnu 3acib y 3aranbHomy:

TepaneBTUYHI BNAaCTUBOCTI

* PapMaKOKIiHETUYHUU NpOoPinb
o GapmakoaAMHaMIYHMM Npodinb




[TonKknagn

dapmakoreHeTmnKka (PPr) epeKTUBHOCTI:
¢ [lpuknag ®K — KogeiH
e [lpuknaa ¢ — MopodiH

®Pr wkogmn(nobivHnm epekt npodintoBaHHA) :

e MMpuknag ®K— NSAIDS (HM33 — HecTepoiaHi
npoTu3ananbHi 3acobu) Ta LWKK (wayHKOBO — KMLWIKOBA
KpoBOTEYa)

e [lpuknag ®— AroHicTn onioigis Ta HYAOTa
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Expansion of the human p-opioid receptor gene
architecture: novel functional variants
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The p-opioid receptor (OPRM1) is the principal receptor target for both endogenous and exogenous opioid
analgesics. There are substantial individual differences in human responses to painful stimuli and to opiate
drugs that are attributed to genetic variations in OPRM1. In searching for new functional variants, we employed
comparative genome analysis and obtained evidence for the existence of an expanded human OPRMT gene
locus with new promoters, alternative exons and regulatory elements. Examination of polymorphisms within
the human OPRM7 gene locus identified strong association between single nucleotide polymorphism (SNP)
rs563649 and individual variations in pain perception. SNP rs563649 is located within a structurally conserved
internal ribosome entry site (IRES) in the 5-UTR of a novel exon 13-containing OPRM1 isoforms (MOR-1K) and
affects both mRNA levels and translation efficiency of these variants. Furthermore, rs563649 exhibits very
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Are n-opioid receptor polymorphisms
important for clinical opioid therapy?

Jorn Lotsch and Gerd Geisslinger

pharmazentrum frankfurt/ZAFES, Institute of Clinical Pharmacology, Johann Wolfgang Goethe-University, Theodor Stern Kai 7,

60590 Frankfurt am Main, Germany

Mutations in the p-opioid receptor - the primary site of
action of opioid analgesics — are candidates for the
variability of clinical opioid effects. This has been
substantiated by recent advances in genetic research.
A common p-opioid receptor polymorphism was associ-
ated with higher demands for alfentanil or morphine for
pain relief. It also decreased the potency of morphine for
pupil constriction and experimental analgesia, but its
molecular mechanisms are unclear. Another opioid
receptor mutation greatly impaired receptor signalling
in vitro, but is very rare. The accumulated evidence
provides a solid basis for continuing research that
should address the underlying molecular mechanisms
and the role and benefits of OPRM1 genotyping for
clinical pain therapy.

Introduction
Severe pain ig therapeutically addressed with opioid
analgesics. In addition to analgesia, these substances

occurring OPRM1 mutations. This makes it difficult to
restrict the investigation to a few mutations for which
sufficient cases can be gathered to judge their role in pain
therapy. Twenty-four OPRMI mutations are reviewed
here (Table 1 and Table 2). They have been selected
because they meet one ore more of the following three
criteria: (i) in vitro or human studies revealed a functional
consequence, (11} the mutation causes an amino acid
exchange, thus resulting in an altered opioid receptor
protein, or (iii) the single nucleotide polymorphism (SNP)
has a high reported allelic frequency, so it might gain
immediate clinical relevance for the administration of
opioids in a larger part of the population.

Altered opioid binding and signalling in mutated
p-opioid receptors

The above selection eriteria resulted in ten coding OPRM 1
polymorphisms (Table 1). For some of the mutated
un-opioid receptors, altered agonist binding or impaired
recentor sienalline have been shown (Box 1), The 118A =G
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A common p-opioid receptor polymorphism was associ-
ated with higher demands for alfentanil or morphine for
pain relief. It also decreased the potency of morphine for
pupil constriction and experimental analgesia, but its
molecular mechanisms are unclear. Another opioid
receptor mutation greatly impaired receptor signalling
in vitro, but is very rare. The accumulated evidence
provides a solid basis for continuing research that
should address the underlying molecular mechanisms
and the role and benefits of OPRM1 genotyping for
clinical pain therapy.

Introduction
Severe pain ig therapeutically addressed with opioid
analgesics. In addition to analgesia, these substances

here (lable 1 and Table 2). They have been selected
because they meet one ore more of the following three
criteria: (i) in vitro or human studies revealed a functional
consequence, (11} the mutation causes an amino acid
exchange, thus resulting in an altered opioid receptor
protein, or (iii) the single nucleotide polymorphism (SNP)
has a high reported allelic frequency, so it might gain
immediate clinical relevance for the administration of
opioids in a larger part of the population.

Altered opioid binding and signalling in mutated
p-opioid receptors

The above selection eriteria resulted in ten coding OPRM 1
polymorphisms (Table 1). For some of the mutated
un-opioid receptors, altered agonist binding or impaired
recentor sienalline have been shown (Box 1), The 118A =G
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Genetic Susceptibility to Nonsteroidal Anti-Inflammatory Drug-Related
Gastroduodenal Bleeding: Role of Cytochrome P450 2C9 Polymorphisms

ALBERTO PILOTTO,*+ DAVIDE SERIPA,* MARILISA FRANCESCHI,** CARLO SCARCELLI,* DONATELLA COLAIZZO,S
ELVIRA GRANDONE,® VALERIA NIRO," ANGELO ANDRIULLI GIOACCHINO LEANDRO,"™ FRANCESCO DI MARIO,® and

BRUNO DALLAPICCOLAT+

*Genatnic Unit, Department of Medical Sciences, *Laboratory of Gerontology and Genatrics, Department of Research, *Laboratory of Atherosclerosis and

Thrombaesis, Department of Research, |Gastroenterclogy Unit, Department of Medical Sciences, and TDepartment of Research, Istituto di Ricovero e Cura a Caraftere
Scientifico IRCCS) "Casa Solfevo della Sofferenza,” San Giovanni Rofondo [FG), ffaly; *Deparfmeant of Gastroenterology, Uinivarsity of Farma, Farma, Ifaly;
“*Gasiroenterology Unit, IRCCS “Savenio De Bellis,” Castellana Grofte (BA), ltaly; ¥FCSS-Mendel Institute, Rome, Italy

Background & Aims: Several nonsteroidal anti-in-
flammatory drugs (NSAIDs) are metabolized by the
cytochrome P450 2C9 (CYP2C9). Two common vari-
ants of the CYP2C9 gene (CYP2C9*2 and *3) were
reported to significantly affect the activity of the
CYP2C9 enzyme. The aim of this study was to eval-
uate the impact of CYP2C9 polymorphisms on the
risk of gastroduodenal bleeding in acute NSAID
users. Methods: This case-control study included
26 patients endoscopically documented
NSAID-related gastroduodenal bleeding lesions

with

Gastmduodenal bleeding associated with the use of
nonsteroidal anti-inflammarory drugs (NSAID) is
the most frequent adverse drug reaction responsible for
high rates of both hospitalization and mortality in West-
ern countries.! Several risk facrors for NSAID-related
gastroduodenal bleeding have been idenrified, including
old age, a history of peprtic ulcer disease, high dosages of
NSAIDs, concomitant use of different NSAIDs, or a
NSAID plus aspirin, steroids, or warfarin. Several
NSAIDs, such as diclofenac, ibuprofen, naproxen, piroxi-
cam, and the cyclooxygenase-2 selective inhibitor cele-
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Readers are encouraged to writa letters to the editor concerning articles that have been published in GastrRoenTeroLoGy. Letters that include original,
unpublished data will not be considered. Letters should be typewritten and submitted electronically to http:/www.editorialmanager com/gastro/

Cytochrome P450 CYP2C9 Polymorphism
and NSAID-Related Acute Gastrointestinal
Bleeding

Dear 5ir:

We read with great interest the article by Pilotro et al!
on genetic susceptibility to nonsteroidal anti-inflamma-
roty drug (NSAID)-related gastrointestinal bleeding. This
study points to a role for CYP2CY genotyping in the risk
of developing gastrointestinal bleeding. The variant allele
CYP2C9%3 shows a particularly high effect in bleeding
risk. However, some 1ssues should be addressed before
appraisal is made of the findings reported in this study.

The genotypes 1n the control group do not correspond
to those reported for Italian or other South European
subjects. The control group reported by Pilotto et all
shows an extremely low frequency for carriers of mutated
genotypes or for varant alleles as compared with a large

THF R 1T Y R Y Y S |'I.."1 |'h.r: 1":” I'Il'l."l.l“'l'l'!.' Tl'ﬂli."li"l |"I'I|-H.1..ﬁ..i_l'f2' l'.'-l—-'l.l".l.ﬁ

plied. In this study, the genotype categories were com-
pared taking as a reference the groups of nonmutated
individuals instead of all the remaining genotype catego-
ries, which would have been more correct. It is to be
noted that the nonmurtated control group in the study by
Pilotro et al' shows an extremely high frequency, which
does not cotrespond to that reported for healthy Iralian
subjects? or for other South European Caucasian popu-
lations.® The comparison of nonmurtated control individ-
uals in the study by Pilotro er al' and nonmutated
healthy subjects in the study by Scordo et al® indicate
statistically significant differences (P = .001). The unex-
pected frequency for nonmutated genotypes, together
with the way that the statistical analyses were performed,
causes another bias toward stanistical significance. If in-
rergroup comparison values are recalculated, the resules
are actually as follows: genotype CYP2C9%1,/%2, odds ratio
(ORY 2.1: P = 226 unadjusted: P = .678 adjusted for
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e MMpuknag K — NSAIDS (HM33 — HecTepoiaHi
npoTu3ananbHi 3acobu) Ta LWKK (wayHKOBO — KMLWIKOBA
KpoBOTEYa)

* Mpuknag ®1 — AroHicTK onioiAis Ta HyAoTa?




(215) The Dopamine Receptor 2 (DRD2) gene is associated with
opioid-induced nausea and emesis

M Ribeiro-Dasilva, M Wallace, T Glover D Herbstman, W Hou, R Staud:;
University of Florida, Gainesville, FL

Opioids remain a preferred treatment for moderate to severe pain; how-
ever, side effects represent a significant concern. Among the most com-
mon and distressing adverse effects are nausea and vomiting. DRD2 are
known to contribute to opioid-induced emesis in humans with; there-
fore, we examined the associations of DRD2 polymorphisms with side ef-
fects after morphine and pentazocine administration. 115 participants
underwent intravenous administration of morphine (.08 mg/kg) and
100 were administered pentazocine (.5 mg/kg). Nausea and emesis re-
ported by the participant and observed by the research nurse were re-
corded. Also, participants completed somatic side effects (SSE) and
cognitive-affective side effects (CASE) questionnaires after drug adminis-
tration. Three single nucleotide polymorphisms (SNPs) of DRD2
(rs1800497, rs6279 and rs2734838) were genotyped. Associations of indi-
vidual SNPs and haplotypes with nausea and emesis were examined. Chi-
square-test and logistic regression were used to analyze the alleles, and
a model based on the risk haplotypic structure implemented with the Ex-
pectation-maximization algorithm was used to analyze the data. The
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AK MM MOXKeMOo NiKyBaTH, e Tutpysatn—®Pr po3rnan

HIYOro He 3Hak4n npo e MonynAauinHuMmM nigxig(Ha
CKN1a4HOCTi reHoTUN - OCHOBI CepeaHbOro
deHoTHUN B3aemoAii??? 3HAYEHHSA) :

e MynbTMoaanbHUM Niaxia

e KepiBHi
pekomeHaalii/npotokonun/
NPUNUCHA
iHpopMmaLuia/niueHsis

AKwo wocb niaxoautb ana 6inbwocri
— 3HaYUTb NiAXOAUTb ANA BCiX
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A woman took normal doses of codeine following
childbirth, but her body converted more codeine
into the active metabolite morphine than expected.
Genetic testing indicated that she was an ullrar-
apid metabolizer of the drug. This resulted in high pdder utrasound

H to measure post-

levels of morphine in her breast milk and lethal |, 2 viadder scan

levels in her newborn.!

it catheterization.
F between these 2

care professional
to look for cystic and pelvic pathology, which can
present as falsely high PVR volumes.

POINTS DE REPERE DU REDACTEUR

nde urétrale et le balayage echographique de la
vessie methodes utilisees pour mesurer le
volume urinaire res —mictionnel (RPM).

« Un volume RPM éleve enregis ayage de la
vessie devrait €étre en corrélation avec le CoThredag
risme entrée-sortie. Tout ecart du volume RPM entre
ces 2 dispositifs devrait avertir le professionnel de la
santé qu'il doit chercher la présence d'une patho-
logie cystique et pelvienne, qui peut se présenter
sous forme de volumes RPM faussement éleves.

images are limited somewhat by the patient's body hab-
itus, as the modality requires sound waves to travel
through the body in order to create an image. Obese
patients generally produce lower-quality images. Simple
cysts are predominantly echo free and the echogenicity
looks similar to water. The advantage of the bladder
ultrasound scanner is that it is both the least expensive
of all cross-section imaging modalities and portable, as
it can be used at the bedside; its disadvantage, however,
is that it is operator dependent.

Conclusion

When using a portable ultrasound bladder scanner to
assess the PVR urine volume, health care profession-
=ale csheonild Be 3ware of the nossithilitvy of 3 falsaelyv aela-

Clare A. Gibbons ms Sean
Judith Allanson mo Carol Cre
Heather Dorman mse Christina H
Wendy S. Meschino mp Joanne Perm
June C. Carroll mp

M5e

A woman took normal doses of codeine following
childbirth, but her body converted more codeine
into the active metabolite morphine than expected.
Genelic testing indicated that she was an uitrar-
apid metabolizer of the drug. This resulfed in high
levels of morphine in her breast milk and lethal

T ——tccls in her newborn.’

Pharmacogenetics is the interaction between
drugs and one’'s genetic makeup. The clinical
application of pharmacogenetic testing is limited.
It is not practical to prescreen every patient for
whom codeine 1s prescribed. Most women metab-
olize codeine at the normal rate and its use while
breastfeeding is considered safe.

Eottom line. It is recommended that all nursing
mothers using codeine minimize duration of ther-
apy and monitor their babies for signs of respiratory
depresslon. Genetic testing for drug metabolizer
genes is not standard practice, but might be consid-
ered following severe adverse drug reactions.

The complete Gene Messenger—Codeine
Metabolism by the GenetiKit research team is avail-
able on CFPlus.* Past Gene Messenger articles
can be accessed on-line at www.cfp.ca. On the
homepage, click on Collections in the left-hand
menu, then click on Genetics.
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? lllo a xo4uy 3HaTu Big ®Pr?

CraH
-CynyTHi
oo " [eHEeTUYHUMN CKPUHIHT PekomeHaauji
3aXBOPIOBAHHA OLitKa

-Moninparmasia
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BukopuctoByBatu/He
BMKOPUCTOBYBATH

Nikapcteo “A”

(EdbekTnBHI oo3M)



[0ON10BHA 3344343




HasilL,o npogaBaTu NlikapcbKuia 3aci6 5-6/10 Big, BaLwoi
LLinboBOT ayauTOpii, AKWO B moskeTe ue 3pobutn 3 10/
310 ???

[MaLieHT — KOHTPO/IbOBaHE NPU3HAYEHHS 403U 40 HAaCTaHHA
edeKTy)/NpUNMHEHHNA/3HNKEHHS

Jlikapi 3aranbHOi NpPaKTUKK/ cnewianict 3 BUSHAYEHHA A03U>
LinboBa BiANOBiAb BKAIOYEHHSA/BUKNOUYEHHA NiLeH3ii

LLiBnaKe nocsarHeHHs Ao3o03anexkHoi sianosigi(lV)

[MpunMHeHHA emnipn4Horo, abo, MOXAMBO, | KOMMAEKCHOTO
NPU3HaYeHHS.




AHanbreTMkn — Hag3smMyamHo HebesneyHi

NIKWU

* Onioigu
* 5528 cmepTeir y ctauioHapax CLLUA y 2002 !

* HN33
» 15.000/B pik cmepTeii, 100.000/8 pik 3BepHeHb y CLLA 2

* [Mapauetamon
e 100-200/year RIP, 14.000/year OD admitted in the USA 3

o UOr2
* PiBeHb TpOMb603iB=3.7;95% Cl, 1.0 - 13.5; P=.03 ¢
* MicueBi aHaCcTeTUKMn

* CUCcTeMHi TOKCUYHI peakuii— 1% °
* AKywepcbKa nonynauia— 3% ©




AHecTte3ia / binb i ®Pr

* 1950p— Po3noyanaca poboTa 3 HaLMMM
npenapatamm(Sux, neTioui)

¢ ? YY1 NOBUHHI MM BBaAXKaTu BiaNpaBHO To4Koto PPr ans
3aCTOCYyBaHHA npenapaTiB (Hebe3neyHux Nikis) ?

¢ ? YY1 NOBUHHI MM PO3MNOYaTU IHTErPaLito HAaWKUX 3HAHb
3a mexKi s-m -> SNP (wBuaKe TUTPYBaHHA, eTuKa, IV
piBeHb, AOCTYN)?




AHecTte3ia / binb i ®Pr

e 1950p— Po3noyanaca poboTa 3 HaWMMH
npenapatammn(Sux, neToui)

* ? YY1 NOBUHHI MU BBaAXKaTu BianNpaBHO To4Koto PPr ans
3aCTOCYBaHHA npenapaTiB (Hebe3nevyHux nikis) ?

¢ ? YY1 NOBUHHI MM PO3MNOYaTU IHTErPaLito HAaWKUX 3HAHb
3a mexKi s-m -> SNP (wBuaKe TUTPYBaHHA, eTuKa, IV
piBeHb, AOCTYN)?




AHecTte3ia / binb i ®Pr

* 1950p— Po3noyanaca poboTa 3 HaLMMM
npenapatamm(Sux, neTioui)

¢ ? Y4 NOBUHHI MU BBaXKaTu BigNpaBHO ToUKoo PPr ana
3aCTOCYyBaHHA npenapaTiB (Hebe3neyHux Nikis) ?

* ? Y41 NOBMHHIi MM pO3NOYATU iHTErpaLito HaWwnx 3HaHb
3a meXKi s-m -> SNP (uBngKe TUTPyBaHHA, eTUKa, IV
piBeHb, gocrtyn)?







Pharmacogenetics: vision of the future?

S

]' HEALTH & DNA

} Pharmacogenetics - Medical Genetics
I I i
150 206
150 2C9
Cytochrome P-450 2C 19
Cytochrome P-450 1A2

Cytochrome P
Cytochrome P

Cystic Fibrosis

Cystic Fibrosis Mutation DNA Analysis

Cystic Fibrosis 3199del DNA Analysis

Cystic Fibrosis Intran 8 Poly(T) DNA Analysis
Maternal Cell Contamination DNA Anglysis

Mental Retardation

Fragile X Syndrome Mytation DNA Amalysis

e —— —

Alan Roses Medical Director GSK

'l would say that the “vast majority of drugs only work in 30 or 50%
of people” 8" December 2003



Bnaaa oaHoOro

KepisHuUKU [ 00CMiOHUKU MOXymb 6ymu
wacnuel , Wo npayroe rnpuHyUn
“cepedHbo20” 8 rniKysaHHI nauieHmu wo
IXHI rikapi 3po0brismb Kpawe, HiX byrio.

J Grimley Evans. Age & Ageing 1995 24:461-463

With permission Andrew Moore DSc Director of Research, Pain Research, University of Oxford and
EditAar nf Randnliar
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Pedhopmun oxopoHun 300poB' .
c¢hopmMmyemMo ManbyTHE pa3om

24 nucronapa 2012 pokKy.

LLlopiyHa KoHdepeHLia YkpaiHcbkoT MegunyHoi Acouiauii y
Benvko6puTaHii 3anyyae yce bpntaHcbko- YKkpaiHCbKOro MmeanyHe
TOBaApPUCTBO: KBanihikoBaHMX CTOMAaTOMOriB, MegUYHUX

KOHCYNbTaHTIB, KEPiBHMKIB NikapeHb, MEANYHNX cecTep, BisHeCMeHiB,
NoniTuUKiB, CTYAEHTIiB- MeauKiB, BYeHNX Ta papmaueBTiB, SKi

npauytotoTe B NHS abo y npuBatHoOMy CeEKTOPI.

LiboropidyHa koHdepeHuia nponoHye A0 Bawoi yearu HaCTynili Temun:

(NHS) "'onr
- Mpobnemn pedopmyBaHHA oxopouu 300pOB'A B YKpa}

- Ponb MeAnW4YHMX TexHONOrin Ta “eNneKTPOHHOI |CTop||7PX|30E)
- 3MmiHM B acnipaHTypi B YKpaiHi ~~;i‘ 248
- TeHAeHLUil y po3BUTKY AepXXaBHO- NPUBATHOro napﬁ-le
OXOpPOHi 340pOB'A v =
- Kpokun pnsa nonitukiB i cnoxuBadiB ans npocyaam-(;l
OXOPOHMU 300POB'A : B A
- OxopoHa 3[0poOB'AA Ta NOTPEeOUu mirpaHTiB / yxpame;uf fm» ;- X
rpomMaam 3a KOpAOHOM {3 \\

- NMpo6nemu mirpaHTiB- nikapiB i mirpaHTiB- npau|BH|9|K|B &
OXOPOHU 300POB'SA

Peecmpauisi eiokpuma:

www.umauk.com
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