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What does Domperidone do?

Domperidone increases the
volume of breastmilk of preterm
mothers experiencing lactation
failure, without substantially

altering the nutrient composition.

DOMPERIDONE, THE CHAMPAGNE OF BREASTFEEDING!
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DOMPERIDONE

TRADE: MOTILIUM,
MOTILIDONE

Dopamine Antagonist

Used for controlling nausea and
vomiting, dyspepsia, reflux

It is @ dopamine antagonist similar to
Metoclopramide (Reglan)



Why is Domperidone better then
Metoclopramide?

Domperidone Metoclopramide

e Relative infant dose 4.7%-14.3%
» Relative infant dose 0.01%-0.35% e
. * Crosses the blood brain barrier
* Does not enter the brain

compartment
 Has few CNS effects

* Infant and adult concerns have
been reported such as sedation,
diarrhea, extrapyramidal
symptoms

* Some suggestion that an
enhancing rate of colostrum to
mature milk

* Dose dependent



Medications and Mothers’ Milk .o

Domperidone
* LRC (Lactation Risk Category): L1 Compatible

* Drug which has been taken by a large number of breastfeeding
mothers without any observed increase in adverse effects in the
infant. Controlled studies in breastfeeding women fail to
demonstrate a risk to the infant and the possibility of harm to the
breastfeeding infant is remote; or the product is not orally
bioavailable in an infant.

* T % = 7-14 hours

* Tmax = 30 minutes

* Oral = 13-17%

* Relative Infant Dose = 0.01% - 0.35%



The Challenges of Preterm
Breastfeeding

Mothers are capable of

producing milk for any
viable infant, however,
there are many challenges

to overcome...



“Human milk is the preferred feeding for all infants,
including premature and sick newborns with rare
exceptions...”

AAP Policy on Breastfeeding and the Use of Human Milk, 1997.

| ® Benjamin Scot



Breastfeeding Advantages

* Breast milk : hormones, growth factors, cytokines, living cells and
immunoglobulin's

* Preterm infants fed mothers’ own milk have:
e Faster achievement of full enteric feeding

* Decreased frequency and severity of infections especially late onset sepsis,
NEC

» Enhanced retinal development, visual acuity and neuro-cognitive outcomes
e Decreased rate of BPD

e Decreased rate of re-hospitalization after d/c
* Economical and environmental advantages



Does the composition of breastmilk change
when a mother takes domperidone?
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Expressing Breastmilk in the NICU

Mothers must express their milk 8 or more times/24 hrs. Pumps try
to mimic the infant at breast, but are not as efficient and do not
provide the same psychological stimulus.



Mothers of Premature Babies

Increased risk of not producing an adequate milk supply

» absence of suckling and separation

* stress

* higher risk population (medical or surgical)

* may not have an effective breast pump

* milk expression may be delayed due to separation, =5
early d/c

NICU Specific Lactation Care Is Required



Necrotizing Enterocolitis
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Protections with Mothers Own Milk that
are Lost or Reduced in Donor Milk

* Early milk (colostrum) has a high protein content, which is
protective, it is more like amniotic fld., mothers of preterm infants

make preterm milk

» Stem cells survive only in fresh milk, and only for a few hours



Human Milk Pasteurization

Cellular Abolished
Lactoferrin 57-80% reduction
Interleukin - 10 66% reduction

Immunoglobulins (sIgA,lgG)  Up to 60% reduction

Antioxidants Destroyed
Adiponectin 33% reduction
Insulin 46% reduction
Soluble CD14 88% reduction
IGF-1, IGF-2 40% reduction
Proteases Different profile
Amylase 15% reduction

Lipases (all) Abolished

* Ewaschuketal.,J Appl Physiol. Nutr Metab., 2011. Underwood, Diet and Nutrition in Crital Care, 2015.



Donor Milk

Mechanisms of Protection with MOM that are Reduced or Lost in DHM

« Longitudinal changes in HM composition

» Appear to mirror the biology of the recipient infant

- Differences in mammary maturity and HM product

- PT MOM more protective with respect to most components
» Losses with freeze-thaw cycles

» Losses with pasteurization

» Losses with digestive processes

» Addition of fortifiers not tested previously with DHM

THE JOURNAL OF PEDIATRICS * www.jpeds.com MEDICAL
PROGRESS

Donor Human Milk Update: Evidence, Mechanisms, and Priorities for
Research and Practice

Paula Meier, PhD, Aloka Patel, MD, and Anita Esquerra-Zwiers, PhD(c)



(]
O
|
=
O
O
=
O
=
=]
O
O
|
-]
=
|
=
O
|
O
=]
O
-]
=
O
=
(]
(]
=
O
(]
(]
|
u
=
(=]
(]

Ramaining fraction
Bactaria;Bacteroidstes;Cytophagia:Cytophagales; Cytophagacsas;unclassifisd
Bactaria;Firmicutes;Bacilli;Bacillales;Pasnibacillacaas Ansurinibacil us
Bactaria:Actincbactaria; Actinobacteria;Bifidobactariales Bifidobacteriaceas; Gardnars
Bactaria;Firmicutses Clostridia Clostridiales Family_X|;Peptoniphilus
Bactaria;Firmicutss;Cloatridia; Clostridiales; Peptostreptococcaceas; Pepiostreptococo:
Bactaria:Actincbactaria; Actinobacteria; Micrococealss; Micrococcaceas; Fothia
Bactaria:Actincbactaria; Actinobactaria Kinsosporiales Kinsosporiaceas; Kinsococcus
;Firmicutes;Megativicutss; Selanomonadales; Veillonsllaceas; Dialister
oteobacteria;Betaprotechactana; Burkholdariales Comamonadaceas;uncls
Bactaria:Firmicutss;Bacilli;Bacillalez Bacillaceas;Bacillus
unciassifisdunclassified;unclassifisd;unc assifieduncl assified unclassifiad
Bactaria;Protecbacteria; Alphaprotecbacteria; Rhizobialas, Bradyrhizobiacsasunclassi
ctaroidates;Cytophagia;Cytophagales; Cytophagacsas;Arcicslla
;Firmicutes;Clostridia; Thermoanaercbacterales; Family_II1; Thermoanasrobac
:Firmicutes;Bacilli; Lactobacillales; Streptococcacaas; Lactocoocus
:Firmicutes;Magativicutss; Selenomonadalas; Veillonsllaceas Vsillonella
Bacieria;Bactercidstss;Flavobacteriia;Flavobacteriales;Flavwobacian aceas unclazsifie:
Bactaria;Actincbactaria; Actinobacteria; Micrococealss; Microbacteriaceas unclassified
Bactaria;Firmicutes;Bacilli;Bacillalea:Family_X|;Gamalla

:Firmicutes;Clostridia;Clostridiales; Family_XI;Finegoldia
;Firmicutes;Bacilli; Lactobacillales;unclazsifisd unclazsified
Bactaria;Actincbactaria; Actinobactaria; P ropionibacterial ee; Propionibacteriaceas  Pr
Bactaria;Firmicutes ;Bacilli;Bacillales Bacillaceas; Anooybacillus
ia;Protecbacteria; Gammaproteobactsria;unclaszsifisdunclassified;unclazsified
Bactaria;Bacteroidstes;unclasaifisdunclazsfisd,unclassified;unclasaifisd
Bactaria:Actincbactaria; Actinobacteria Bifidobactariales Bifidobacteriaceas;Bifidobac
:Protecbacteria;Gammaproteobactsria;Pasudomonadales;Moraxellaceas; Aci
:Firmicutss;Bacilli; Lactobacillales;Lactobacillacsas; Lactobacillus
Bactaria;Protecbacteria;Gammaprotecbacteria;Pasteursllales Pasteursllaceas;uncla
Bacteria;Actincbactaria; Actinobacteria;Gorynebacterialss; Connebacteriaceas Co
:Firmicutes;Bacilli; Lactobacillales; Streptococcacaas; Streptococcus
oteobacteria;Gammaprotsobactsria;Pesudomonadales;Pasudomonadace
oteobacteria; Gammaproteobacteria;Entercbacteriales; Emearobacteriaceas
Bactaria;Firmicutses Bacilli;Bacillales; Staphylococcacaas; Staphylococcus



How to get more milk?

 Lactation support

* Skin to skin in the NICU, open visiting, pumping at the bedside, infant
based feeding readiness

* Medical support and encouragement

* Breast pumps (hospital, loaner, rentals)

* OIT and hand expression

* Education-early milk expression

e Culturally/religious individual based care plans
* PDNC f/u for NICU infants after d/c until 6 months =
* Community partners — PH, Telehealth -
 Continuity of care and information

* Web-sites with current regional based information
» Government recognition and support (Ont. Works, Maternity leave, BFI)
 Society trends-breastfeeding in public



DOMPERIDONE

Does it work?




Effect of domperidone on milk
production in mothers of premature CMA J
newborns: a randomized, double-blind,

placebo-controlled trial

Orlando P. da Silva,” David C. Knoppert,’ Michelle M. Angelini,*
Penelope A. Forret?

* Objective: Investigate the efficacy of domperidone in augmenting
milk production in mothers of premature newborns

* Randomized, double-blind, placebo-controlled trial

* 20 patients randomly assigned to receive:
* Domperidone 10mg po TID x 7 days
* Placebo x 7 days

* Measured:
* Milk volume daily
* Domperidone levels in randomly selected milk and serum samples on day 5
* Serum prolactin levels prior to start of study, day 5 and day 10

* Data from 16 patients available for analysis (7 domperidone & 9
placebo)



Effect of Domperidone on the Composition of Preterm

Human Breast Milk

AUTHORS: Marsha L. Campbell-Yeo, MN 2.2 Alexander C.

Allen, MD 2 K. 5. Joseph, MD, PhD *= Joyce M. Ledwidge,

POt,® Kim Caddell, BscN.® Victoria M. Allen, MD, MS¢, ¢
and Kent C. Dooley, PhD®
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PEDIATRICS

* No differences between
group characteristics at
baseline

* By day 14, breast milk
volumes increased by 267% in
domperidone group vs. 18.5%
in placebo group (P = 0.005)

* By day 14, serum prolactin
levels increased by 97% vs.
17%, however, not statistically
significant (P=0.07)



Use of domperidone as a galactagogue drug: a
systematic review of the benefit risk ratio

Table |I. Main Features of the 4 Incuded Studies.

Participants Hilk ¥olume, Prolactin Walues,
Domperidone/ mliday, mean pg/l, mean
Situdy Control, n; Type of Study Domperidone i SD; Day of t SD; Day of HMaternal Infant
Study Location Delivery; Term Design Dose Meazure HMeasure Safery Safery
Jantarazaengaram et Obstetrice and  22/23; 100% cesarean Crouble-blind 10 mg orally 4 Co 1913 £ 136.1; Mo O Dry mowuth Mo
al, 7012 gynecology delivery; term randomized times daily for Co9l4 £ 6003 information {7 mothers) information
department. infantz coniralled 4 dayz iy 4 Z: Mo adverze
Thailand trial effect
Campbell-Teo at al, Meonatml 2224; D 455% Crouble-blind 10 mg orally 3 D: 3802 + 201.6; D: 81.3 + 70.8; Ox Mo adverse Mo adverse
wmio" intenzive cegarean delivery, randomized times daily for C:2508 + C: 36.0 £ 26.2; effect affect
Care unitc. o 50 cecarean contralled 2 weeks 171.6; day 14 C: Mild
Canada delivery; preterm trial day |4 abdominal
infantz < 3| weeks cramp
gestation {1 mother)
Patraglia et al, Obsrtetrice and  38; vaginal delivery; Crouble-blind 10 mg orally 3 D 673 £ 44; D 146.% £+ 14.8; Mo adwverze Mo adverse
g5 " gynecclogy term infanits contralled times daily for C: 398 £ 45; C: 654 2 1.6 effect affect
department, trial 10 days day |10 day 5
Iealy
Dia Silva et al, 2001'%  Meonatal 719 unkonown; Crouble-blind 10 mg crally 3 D: 1835 + 138.5; D: 1193 +97.3; Mo adverse Mo adverse
inoenzive preterm infanis randomized times daily for Coeb0  61.T; C: 181 & 14.T; effect affect
Care unit, controlled T dayz day 7 day 5
Canada trial

Abbreviations: C, control; 0, domperidonsa.



Cochrane Library

Medications for increasing milk in mothers expressing breastmilk for their preterm

hospitalized infants (Review)

Analysis 1.1.

Comparison | Domperidone versus placebo, Outcome | Difference in volume of EBM per day.

Review: Medimbons for inoreasing milk supply in mothers expressing breastmilk for their preterm hospitalised infants

Comparzore | Domperdone wersus placebo

Ohutcomes

| Difference n volume of EBM per day

Study or subgroup

M Mean (500 mLday)

Domperdone Flamebo

M Mean {0 mil day]

Difference

W Random,25% ]

Mean Mean

Cifference

N Random,?5% O

Wieight

1907

Camphell-Yaa 2010 21 1958 [201.6) pi! 330 (1718 — 401 % G270 [ 5248, 77292 ]
Sihva 2001 3 72 (5441) B |4.88 (&1.2) —— 59.9 % 5712 [ -166,
Total (95% CI) 27 32 ———_—— 100.0 % 99.49 [ -1.94, 200.92 ]
Heteropeneity: Tau® = 351 163 Ch® = 270, df = | (F = 010y, 1 =635
Test for overall effeck 2 = 1.92 (F = 0055)
Test for subgroup differences Mot applicable
1 1 1 1
00 108 o 103 00
Favours Placebo Favours. Dompendone



Domperidone around the world

* Available in more than 50 countries, including:

 Canada, Australia, Belgium, Ireland, Italy, Japan,
United Kingdom, the Netherlands (many countries
domperidone is over-the-counter)

* Not available:
e United States of America

* Exception: Available via an Investigational New Drug
Application (IND) for severe Gl disorders refractory to
standard therapy.



So what’s the
problem?

Not all of the concerns were
addressed and sample sizes
were small




Health Canada Warning

* Domperidone may be associated with a small increased risk of serious
ventricular arrhythmias or sudden cardiac death. A higher risk was
observed in patients:

* older than 60 years of age;
* using daily doses greater than 30 mg;

* having predisposing factors for QT prolongation including concomitant use
of QT-prolonging drugs or CYP 3A4 inhibitors.

* Domperidone is now contraindicated in patients:
* with prolongation of cardiac conduction intervals, particularly QT;
* with significant electrolyte disturbances;
* with cardiac disease (such as congestive heart failure);
» with moderate or severe liver impairment;
* receiving QT-prolonging drugs and potent CYP3A4 inhibitors.

* Domperidone should be used at the lowest effective dose to a maximum
recommended daily dose of 30 mg and for the shortest possible duration.



A Consensus
Statement on
the Use of

Domperidone

To Support
Lactation

* May 11., 2012 Authors: Daniel
Flanders, Aviva Lowe, Michael
Kramer, Orlando da Silva, Carole
Dobrich, Marsha Campbell-Yeo,
Edith Kernerman, Jack Newman



Empower Study

Enhancing Human Milk * Recruitment based on infants
Production With weight vs. total volume
Domperidone in Mothers of pumped

Preterm Infants: Results * Mothers wanted the drug not

From the EMPOWER Trial chancing a placebo



Summary Safety Review - DOMPERIDONE - Serious
abnormal heart rhythms and sudden death

* There is evidence suggesting alink  Health Canada
between the use of domperidone :
and the development of lic,)erious Warning
abnormal heart rhythms and
sudden death. Risks are increased
(i) in patients taking domperidone
at doses greater than 30 mg a day,
(ii) in patients over 60 years of
age, and (iii) in patients taking
domperidone together with drugs
that can lead to increased
domperidone blood levels or with
drugs that are known to affect the
electrical activity of the heart. This
safety information applies to
patients taking domperidone for
any conditions.







Empower
Key Messages

* There is a paucity of research to best guide clinicians as to dose,
timing of administration, and duration of treatment of
domperidone in mothers of preterm infants.

« Domperidone was effective in supporting more mothers to
increase their milk volume starting as early as 8 days post-delivery.

 Staring mothers on domperidone 2 weeks later was similarly
effective in supporting mothers to increase their milk volume.

* No serious adverse effects or evidence of prolonged Q-Tc were
observed in this study.



Domperidone

Is it now safe out
there?
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COMBINED LIST OF DRUGS THAT PROLONG QT AND/OR CAUSE TORSADES DE POINTES (TDP)

=)

CREDIBLEMEDS®

Genaric Name Brand Name

Alfuzosin
Amantadine
Amiodarone
Amisulpride
Amitriptyline
Amoxapina
Anagrelide
Apomaorphing
Aripiprazole
Arsanic frioxide
Astemizole
Atazanavir
Atomoxeting
Azithromycin
Bedaguiline
Bepridil
Baortezomib
Basutinib
Chiloral hydrate
Chiloroguine
Chilorpromazine
Cilostazol
Ciprofloxacin
Cisapride
CiHalopram
Clarithromycin
Clomipraming
Clozapine
Cocaine

Crizatinib

Uroxatral®
Symmetral® and othears
Cordarone® and athers
Solian® and athers

Elavil® [Discontinuead 6/1:3)
and athers

Asendin® and athers
Agrylin® and athers
Apokyn® and others
Abilifty® and others
Trisenox®

Hizmanal®

Reyatazi

Stratiera®
Zithromax® and athars
Sirturo®

Vascor®

Velcade® and others
Bosulit®

Aguachloral® and others
Arzlen®

Thorazine® and athers
Pletal®

Cipro® and athars
Propulsid®

Celexa® and others
Biaxin® and othars
Anafranil®

Clozaril® and others
Cocaine

Xalkori®

Crediblemeds.org is your trusted partner providing reliable information on medicines. Thi
is a combined list of drugs that CredibleMeds has concluded either 1) have a risk of TdP,
2) prolong QT and therefore have a possible risk of TdP or 3) have a risk of TdP under
certain conditions such as overdose, drugdrug interactions or when administered to
certain high-risk individuals (e.g. congenital long QT syndrome).

Ganeric Name Brand Name

Dabrafenib
Dasatinib
Diesipraming

Dexmadetomidine

Dihydroartemisinin+piparaguine

Diphenhydramine
Disopyramide
Dofetilide
Dolasetran
Domperidones
Donepezil
Diocespin
Dronedarone
Diroperidaol
Eribulin
Enythromycin

Escitalopram

Famaotidine

Felbamate
—______ Fingolimod
Flecainide
Fluconazole
Fluaxetineg
Foscamet
Furosemide (Frusemide)
Galzntaming
Gatifloxacin
Gemifloxacin

Granisetran

Grepafloxacin

Tafinlar®

Sprycet®

Pertofrane® and others

Precedex® and athers

Eurartesim®

Benadryl® and othars

Morpaced

Tikosynid

Anzemet®

Maotilium® and othars

Aricept®

Sineguan® and others

Multag®

Inapsine® and others

Halawven®

E.E.S.® and othars

Cipralex® and othars

Pepcid® and others

Falbatal® —
Gilanya®
Tambocor® and others
Diflucan® and others
Prozac® and athers
Foscavirf

Lasix® and others
Reminyl® and athers
Taguind@

Factive®

Kytril® and others
Raxari

Halofantrine
Haloperidol

Hydrochlorothiazide
Hydroxychloroquine
Hydroxyzine
Ibutilide

lloperidone
Imipramine (melipraming)
Indapamide
lsradipine
Itraconazole
vabrading
Ketoconazole
Lapatinib
Levofloxacin
Levomethady| acetate
Lithium
Mesaridazine
Methadone
Metoclopramide
Metronidazole
Mifepristone
Mirabegron
Mirtazapine
MoexiprilHCTZ
Moxifloxacin
Melfinavir
Micardipine

Nilatinib

Morfloxacin

Halfan®

HaldolZ (US & UK) and
others

Apo-Hydro® and others
Plaguenil® and othars
Atarax® and others
Corvert®

Fanapt® and others
TofranilE

Lozol® and athers
Dynacirc®

Sporamnox® and aothers
Procoralan® and others
Nizoralft and others
Tykerb® and others
Levaguin® and others
Orlaam®

Eskalith® and others
Serentil@

Dolophine® and othars
Reglan® and others
Flagyl® and many others
Korlym® and others
MyrbetrigE

Hameron

Unirefic® and others
Avelox® and others
Viracept®

Cardene®

Tasigna®

Moroxin® and others



Ganaric Name Brand Nama

Mortriptyline
Ofloxacin
Olanzapine
Ondansstron
Creytocin
Paliperidone
Pantoprazole
Paroxetine
Pasireatide
Pazopanib
Pentamidine

Perflutren hpid
microspherss

Pimozide
Pipamperone

Posaconazale
Probucol
Procainamide
Promethazine
Propoiod
Prodriptyline
v Quetiapine
Cuimidine
Quinine sulfate
Ranolazine
Hilpivirine
Fisperidone
Ritonawir
Hoithromycin

Sagquinawir

Pamelor® and othars
Floxin

Zyprexs® and others
Zoiran® and othars
Pitocin® and others
Inveqga® and others
Protonix®® and others
P=xil® and others
SigniforE

Votriemtd

Pentami

Diefimity

Crrapd

Dipiperon (E.LJ) and
athears

Moxafil® and others
Lorelco

Pronestyl®@ and aothers
Phemarganid
Diprivan® and others
Vivacti i

SeroquelE
Cruinaghnte® and others
Crualagquini

Ramnexa® and others
Edurant® amd others
Risperdal®

MorinE

Rulide® and others

Inwirasedcombo)

Ganaric Nama Brand Mama

Serlindole
Sertraline
Sevoflurane
Solifenacin
Sorafenib
Sotalal
Sparfloxacin
Sulpiride
Sumitinib
Tacrolimus

Tamoxifen

Telaprewir
Telavancin
Telithromycin
Terfenadine
Tetrabanazine
Thioridazine
Tizanidina
Talterodine
Taoremifens

Tarsemide (Torasemidea)
Trazodons

Trimipraming
Vandetanib
Vardenafil
Vemurafenib
— Venlafaxine
Voriconazole

Vorinostat

Ziprasidone

Sardolect® and othars
Zokoft® and others
Ulane® and othars
VES|cared

Mexavari®

Betapace® and othars
Fagamii

Dogmatil® and others
Sutentd

Prograf® and athers

MovadexE{discontinued
&/1:3) and others

Incivek® and others
Wibativii

Ketek®

SaldansE

Mitoman® and others
Mellaril® and others
Zanaflexw® and others
Detrol® and othars
Farestond

Demadex® and others

Desyral® {discontinued
£/13) and others

Surmontil® and others
Caprelsa®

Levitrad

ZehorafE

Effexor® and others
WFandE

Zolinzad

Geodorn® and others




Milk Volume

Lactation Support/Compliance °* A mother who has an infant in

: the NICU and has not received
proper lactation support or
who is non compliant (milk
expression) is not a good
candidate to receive a
galactogogue such as
Domperidone




What else?

* Domperidone should not be used where the mother or the infant
has a cardiac disorder

e Current mastitis

e Chronic illness

* Gastric abnormalities, gastric bypass surgery
* And caution with nicotine users

* Discuss risks

* Ongoing monitoring and support should continue while on
Domperidone and after as necessary



Thomas Hale
“Medication and Mother’s Milk”’

“It is approved for use in all the worlds largest
and finest countries, including England,
Australia, Canada, etc. This warning from the
FDA has nothing to do with its safety, its all
about the importation of drugs from Canada
and control by this federal agency.”




Conclusion

* Mothers with infants in the NICU are at a much higher risk of
lactation failure

* A galactogogue that does not risk a prolonged QTc interval would
be ideal

* Domperidone remains a better choice then metoclopramide

* Herbals are not evidence based and strength/source of herb is
sometimes in question

» Donor milk remains a better choice than formula, but is still not
ideal as it lacks many important components available in just
expressed mothers own milk

A detailed milk record and Lactation Consultant support is an
essential part of the care plan for mothers who are on Domperidone
or considering taking it



Conclusions: Domperidone Dosage
1) Anincreased dose of domperidone appears to produce a clinical
increase in milk supply.

2) Twice daily dosing of domperidone may be adequate to produce
clinically relevant increases in breast milk.

3) Common daily doses presently seen-
« 1omg TID

* 10mg QID

e 10-20mg TID

Prescribe at the lowest possible dose and continue to follow
lactation success in order to wean domperidone as soon as possible



Domperidone remains the only viable option for woman who
require help with their milk supply and have exhausted all other
options to increase their volume.




Future Studies

* Is twice daily dosing adequate?
* What is the optimal duration of therapy with domperidone ?

* Are increased doses and prolonged duration of domperidone
therapy safe to mother and baby?
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