i Farmacia Hospitalaria 2021

126 | Vol. 45 1 N° 31126 - 134 |

Eduardo TejedorTejada et al.

Farmacia

%< HOSPITALARIA

Organo oficial de expresién cientifica de la Sociedad Espafiola de Farmacia Hospitalaria

REVIEW

Bilingual edition English/Spanish

in patients with swallowing disorders

Estrella Martinez-Velasco', Araceli Gomez-Sanchez®

Valladolid. Spain. *Department of Hospital Pharmacy, Hospital Costa del Sol, Marbella. Spain.

A guide for the administration of oral antineoplastic

Guia de administracion de antfineoplasicos orales
en pacientes con trastornos de la deglucion

"Department of Hospital Pharmacy, Hospital Universitario Torrecdrdenas, Almeria. Spain. 2Department of Digestive Surgery, Hospital Universitario Rio Hortega,

Author of correspondence

Eduardo Tejedor Tejada

Hospital Universitario Torrecardenas
c¢/Hermandad Donantes de sangre, s/n
04009 Almeria. Spain.

Email:
edutejedor9i@gmail.com

Eduardo Tejedor-Tejadd', Pablo Nieto-Guindo', Javier Tejedor-Tejada?,

Received 4 January 2021;
Accepted 22 February 2021.

DOI: 10.7399/fh.11628

How to cite this paper

in patients with swallowing disorders. Farm Hosp. 2021;45(3):126-34.

Tejedor-Tejada E, Nieto-Guindo P, Tejedor-Tejada J, Martinez-Velasco E, Gdmez-Sanchez A. A guide for the administration of oral antineoplastic

Abstract

Obijective: To review the available literature on the administration of oral
antineoplastic drugs in patients with swallowing disorders and systematize
the information obtained.

Method: Between September 2019 and April 2020, two hospital phar-
macists drew up a list of the oral antineoplastic drugs available in Spain,
which was then distributed to three hospital pharmacists, each of whom
carried out a literature search and a review. An analysis was made of
the prescribing information and searches were performed in Pubmed,
Micromedex, Uptodate, the Cancer Care Ontario website, different phar-
maceutical bulletins, feeding tube administration guidelines, and tertiary
information sources. Lastly, the pharmaceutical industry was contacted.
The group systematized the information obtained, affer which a fourth
hospital pharmacist and an independent physician reviewed the work
carried out.

Results: A tofal of 64 oral antineoplastic drugs were reviewed. Relevant
information was obtained for 48 drugs, of which 44 were amenable to
administration to these patients [69% of the investigated drugs). A systema-
tization of the information found was carried out.

Conclusions: Despite having found different methods for preparing and
administering most of the oral antineoplastic drugs reviewed, the informa-
tion compiled was rather scarce and with a low level of evidence. Further
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Resumen

Obijetivo: Revisar la literatura disponible sobre la administracion de anti-
neoplésicos orales en pacientes con trastomnos de la deglucion vy realizar
una sintesis de la informacion hallada.

Método: En el periodo septiembre 2019-junio 2020, tres farmacéuticos
hospitalarios elaboraron una lista con los antineopldsicos orales dispo-
nibles en Espaiia, la cual fue repartida, y cada cual llevé a cabo la
bisqueda y revision bibliogréfica de los medicamentos asignados. Se
revisaron las fichas técnicas y asi como Pubmed, Micromedex, Uptodate,
la pagina web del Cancer Care Ontario, diferentes bolefines farmacéu-
ficos, guias de administracion por sonda y ofras fuentes terciarias de
informacion. En dltimo lugar, se contacté con la industria farmacéutica.
Posteriormente cada uno sintetizé la informacién que habia hallado y
para concluir, un médico y un cuarto farmacéutico hospitalario revisaron
todo el trabajo llevado a cabo.

Resultados: Se revisaron un fotal de 64 farmacos antineoplésicos orales.
Se obtuvo informacién pertinente en el caso de 48, de los cuales 44 pre-
sentaban posibilidad de administracién en estos pacientes (un 69% de los
farmacos investigados|. Se realizé una sintesis de la informacion hallada.
Conclusiones: Pese a haber encontrado posibles métodos de prepara-
cién y administracion para la mayoria de los antineopldsicos orales revisa-
dos, se constata que la informacién es mds bien escasa y con bajo nivel
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studies, based on pharmacokinetic and stability studies, are necessary in
this field as there is a sore need for oral liquid pharmaceutical forms or
exfemporaneous preparations allowing administration of oral anfineoplas-
tic drugs fo these patients.

Introduction

Although elderly patients tend to be underrepresented in clinical frials,
they account for a significant proportion of cancer patients'. It is undeniable
that aging exponentially increases the risk of cancer. Approximately 60% of
new cancer cases are diagnosed in persons over 65 years of age”.

It is a well-known fact that dysphagia is an increasingly serious health
problem among our aging population. Age-elated changes in the physio-
logy of swallowing and age-related diseases are factors that predispose
the elderly to dysphagia. Although there is a dearth of precise data on the
prevalence of dysphagia, the most conservative estimations suggest that the
condition affects up to 15% of elderly persons®.

However, cancer patients are not prone to dysphagia only on account
of their age. There are also a series of tumors that have been specifically
associated with the disorder. In fact, dysphagia is one of the main symptoms
of and one of the main obstacles to treatment for several oncological con-
ditions such as head and neck tumors*, esophagus cancer®, thyroid cancer,
and lymphoma, among others.

Oral therapy is becoming increasingly common in treating oncological
and hematological disorders not least because patients have been shown
to prefer that route of administration®. In 2019, 8 of the 12 new antineo-
plastics approved by the US Food and Drug Administration were oral com-
pounds’”. Nonetheless, patients with swallowing difficulies who receive
oral chemotherapy may exhibit lack of adherence and require changes
or discontinuations in their freatment, which could negatively impact their
clinical results®.

Administration of oral drugs to patients with swallowing problems, who
may or may not be on enteral nufritional support, represents a challenge
for pharmaceutical care. Generally, solid medications must be crushed or
opened, and a suspension/solution is prepared to prevent feeding tube
blockage. However, such operations are often ill suited fo enteric tablefs,
and sustained and/or controlled-release formulations®. On top of these pro-
blems, the label of oral antineoplastics does not usually contain information
on the advisability of carrying out such operations. Al of this complicates
treatment with oral antineoplastics not only in patients with dysphagia, but
also in the pediatric population’®, who usually require formulations allowing
individualized dosing schemes to ensure drug safety and efficacy.

This is an issue of unquestionable clinical significance as it relates 1o
the effectiveness and/or safety of antineoplastic treatment. Taking info con-
sideration the large number of consultations made to hospital pharmacies
about this subject, this review article seeks to compile the literature available
with a view to the development of a series of guidelines that may facilitate
administration of oral antineoplastics in patients with swallowing disorders.

Methods

In September 2019 a review was carried out of all the oral anfineoplas-
fic drugs approved by the European Medicines Agency (EMA), as publis-
hed on the Agency's website. Subsequently, a list was drawn up of the oral
antineoplastics available in Spain. The list was distributed among a group
of hospital pharmacists [two specialists and a resident), each being assig-
ned a sef of drugs. Between September 2019 and June 2020, the group
members compiled all the information available on the drugs assigned o
them. Firstly, they reviewed the labels of the different medications to find out
whether such labels contained any information regarding the possibility of
crushing, opening and/or dispersing them in fluids or food.

In those cases where this information was not available, or where the
products’ label recommended not to split, open, crush or chew the medica-
tion, recourse was made to Pubmed, where the following keywords were
searched: “name of the active ingredient’, “oral antineoplastics *, “oral
chemotherapy”, “deglutiion disorders”, “drug compounding”, “extempora-
neous’, “crush*”, “gastroinfestinal intubation” and “nasogastric tube”. The
files and abstracts of the different publications were reviewed fo select
those that contained relevant information (case reports on the administration

de evidencia. Es necesario seguir investigando en este campo, ya que se
precisan formas farmacéuticas liquidas, o preparaciones extempordneas,
que en base a esfudios farmacocinéticos y de estabilidad permitan la admi-
nistracién de antineopldsicos orales en este grupo de pacientes.

of medication fo patients with dysphagia, whether or not on nufritional sup-
port; pharmacokinetic studies; studies on the stability of liquid formulations;
and any study on extemporaneous liquid dosage forms). The review was
complefed with searches in other sources such as Micromedex (dosing/
administration section); Uptodate [patient information and dosing/adminis-
fration sections); the Cancer Care Ontario website drug formulary section);
pharmaceutical newsletters and medication fact sheets, such as the ones
produced by the Spanish Society of Hospital Pharmacist (SEFH)'s oncologi-
cal pharmacy (GEDEFO) and pediatric pharmacy (GEFP) groups; guidelines
on the administration of drugs through feeding tubes; and other (tertiary)
sources of information.

Lastly, and only in the case of drugs where no information was available,
contact was established with the pharmaceutical companies that manufac-
ture them, via email or telephone, to gather the required data.

Each group member reviewed and analyzed the literature they had
selected on each of the drugs assigned fo them. Finally, an independent
physician and a fourth pharmacist reviewed the whole work carried out.

Results

A tofal of 64 oral antineoplastic drugs were reviewed, which are com-
monly dispensed by Spanish hospital pharmacy departments. Significant
information was obtained on 48 of them, of which 44 [69% of the drugs stu-
died) were eligible for administration o patients with a deglutition disorder.

Only one of the drugs (trametinib), available only as a foreign medi-
cation, was marketed as an oral liquid formulation. The most commonly
used compounding method was dispersion of the solid therapeutic agent in
an aqueous solution, with water, simple syrup, Ora-Plus®, and Ora-Sweet®
being typically used as solvents. In three cases, a recommendation to dis-
solve the drug in oil was found; on other occasions drugs were dispersed in
apple compote or orange juice. Crushing of the solid form was only recom-
mended for ten medications, and the use of an intravenous formulation as
a basis to prepare the oral liquid form was recommended for three drugs.

Certain drugs were associated with more than one compounding
method. In these cases, the selected method was always the one supporfed
by the largest body of evidence. When the level of evidence was the same,
the method of choice was selected based on criteria related to the comple-
xity or the stability of the formulation.

All the information obtained is summarized in table 1, where the first
column contains all the drugs investigated. Each product is described by
the name of its active ingredient, its brand name (in brackets) and, when
applicable, its generic formulation. The second column describes how anti-
neoplastics may be modified for feeding tube administration, and the third
column contains remarks related to the types of containers fo be used fo
store the medication, the most suitable preservation conditions, stability, efc.
When no information is provided regarding the period of stability or the
expiry of a certain preparation, administration should be inifiated immedia-
tely following formulation (within one hour).

Discussion

The presence of dysphagia, compounded by the unavailability of oral
liquid anfineoplastic formulations, brings to the forefront the need 1o seek
extemporaneous methods to prepare and administer oral anfineoplasfics
in patients with deglutiion disorders. The problem is that, in the majority of
cases, the manufacturers of these products do not provide information on
how to modify them for feeding tube administration, which makes it neces-
sary fo search the literature for answers.

Some clinical studies have been published on the subject, as well as sto-
bility analyzes and pharmacokinetic reports, but few of them provide infor-
mation on the way in which the drug is to be modified. Oral liquid prepa-
rations of antineoplastic drugs based on stability data are unusual, most of
them being extemporaneous formulations for immediate administration'®'*.



¢ Farmacia Hospitalaria 2021

128 | Vol 45 1N° 31126 -

ABIRATERONE film-coated
tablets (Zytiga®)

AFATINIB film-coated tablets
(Giotrif®)

ALECTINIB hard capsules

(Alecensa®)

ANAGRELIDE hard capsules
(Xagrid®, GD)

AXITINIB film-coated tablets
(Inlyta®)

BEXAROTENE soft capsules
(Targretin®)

BICALUTAMIDE film-coated

tablets (Casodex®, Probic®, GD)

BOSUTINIB film-coated tablets
(Bosulif®)

BUSULFAN coated tablets
(Busulfan Aspen®)

CABOZANTINIB film-coated
tablets (Cabometyx®)

CAPECITABINE film-coated
tablets (Xeloda®, GD)

CYCLOPHOSPHAMIDE coated

tablets (Genoxal®)

CYCLOPHOSPHAMIDE powder

for solution for injection and
infusion (Genoxal®)

CHLORAMBUCIL film-coated

tablets (Leukeran®)

COBIMETINIB film-coated
tablets (Cotellic®)

CRIZOTINIB hard capsules
(Xalkori®)

DABRAFENIB hard capsules
(Tafinlar®)
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Not recommended.

Dissolve the required tablets in hot water at 55 °C''.

Method 1 (preferred): Prepare a 50 mg/mL suspension

by mixing 10 aliquots of alectinib with 10 mL of olive il,
dispersing 7 150 mg capsules of the drug in each of them.
Blend the 10 aliquots and add olive oil until a final volume
of 210 mL is obtained'2'3

Method 2: Disperse 150 mg capsules in 40 mL of warm
water'.

No information available.

Dissolve tablets in 15 ml of water'.

Prepare a 1 mg/ml oral suspension. To do that, Split the

75 mg capsule in half and wash the contents, suspending them

in 75 mL of water's.

Crush the tablet and add a small amount of water to form
a paste. Add more water to bring the total volume to 15 mL
and mix until any large particles are gone'®.

No information available.

Method 1 (preferred): Prepare a 2 mg/m suspension:
Crush 50 2 mg tablet and dissolve in 50 mL of simple
syrup!1517,

Method 2: Crush the tablets and disperse in water!®15.

No information available.

Dissolve 4 500 mg tablets in 200 mL of warm water and
shake for 15 min until dissolution''8.

Crush to fine powder, Disperse in 20 mL of water!s?.

Method 1: Reconstitute a Tg vial with 25 mL of saline solution.

Then mix with simple syrup or Ora-Plus® in a 1:1 proportion
to obtain a 20 mg/mL suspension'>2°.

Method 2: Reconstitute the 1 g vial with 50 mL of saline
solution. Then mix with simple syrup or Ora-Plus® until a
final volume of 100 mL is obtained to achieve a 10 mg/mlL
suspension'$2!,

Method 1 (preferred): Crush 60 tablets with a mortar and
pestle, add 30 mL of methylcellulose, and simple syrup until
a final volume of 60 ml is obtained'.

Method 2: Use a tablet dispersion technique'®.

No information available.

Dissolve the capsules in hot water (50 °C), without crushing??.

Not recommended by the manufacturer on account of the
agent’s chemical instability?®. No additional information
is provided.

The manufacturer recommends crushing
or dissolving the product due to a potential
decrease in efficacy.

Tested for feeding tube administration.

Method 1: Tested for feeding route
administration. The stability of the product
has not been determined.

Method 2: Information available for feeding
tube administration. Stable for 6 hours

at 25 °C. Dispersion in water may result

in clogging of the feeding tube.

Use an amber syringe or avoid direct sunlight
exposure.

Foreign drug.

Method 1: Store in an amber jar.

Stable for 30 days if refrigerated.
Method 2: Tested for feeding tube

administration. No data on stability.

Tablets may be crushed but the manufacturer
recommends preparing the oral liquid form
using the powder for injectable solution'®.

Store in a syringe or amber glass jar.

Stable for 56 days if refrigerated, for 8 days
at room temperature if formulated with simple
syrup, or for 3 days at room temperature

if formulated with Ora-Plus®.

Foreign drug.

Method 1: Protect from sunlight and keep
refrigerated. Shake vigorously before use.

Stability: 7 days.

Tested for feeding tube administration.

Available as a foreign drug:

10 mg orodispersible tablet (pediatric dosage
form).
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DASATINIB film-coated tablets
(Sprycel®)

ENZALUTAMIDE film-coated
tablets (Xtandi®)

ERLOTINIB film-coated tablets
(Tarceva®, GD)

ESTRAMUSTINE hard capsules
(Estracyt®)

ETOPOSIDE soft capsules
(Vepesid®)

ETOPOSIDE concentrate
for solution for infusion
(Etopésido Teva®)

EVEROLIMUS tablets
(Afinitor®, Votubia®, GD)

EVEROLIMUS dispersible tablets
(Votubia®)

FLUDARABINE coated tablets
(Beneflur®)

GEFITINIB film-coated tablets
(Iressa®, GD)

HYDROXYCARBAMIDE hard
capsules (Hydrea®)

IBRUTINIB capsules (Imbruvica®)

IBRUTINIB film-coated tablets
(Imbruvica®)

IDELALISIB film-coated tablets
(Zylelig®)

IMATINIB film-coated tablets
(Glivec®, GD)

Method 1 (preferred): Prepare a suspension by adding
the necessary tablets to 30 mL of 100% orange or apple
juice (with no preservatives) and let stand. After 5, 15
and 20 min shake for 3 seconds while making circular
movements'3/15.

Method 2: Disperse the tablet in 10 mL of water, shaking
every 5 minutes (15 minutes in all)’?.

No information available.

Method 1 (preferred): Crush the medication in a mortar
and pestle and add the resulting powder to a 1:1 mixture
of Ora-Plus® and Ora-Sweet® to obtain a 10 mg/ml
suspension?®.

Method 2: Dissolve a tablet in 15 mlL of water'3.

Method 3: Dissolve the drug in a glass with 100 mL of water
and shake the contents for 8 minutes'?.

Open the capsule and disperse in 15 mlL of water!?24,

No information available.

Extract the dose from a 30 mg/mL etoposide vial
and dilute with saline solution until @ 10 mg/mL suspension
is obtained'325:26,

According to the manufacturer, the tablets can be dispersed
in a glass with 30 mL of water, stirring the contents until
complete dissolution (7 minutes)?.

Must be taken as a suspension, using water as a vehicle?”.

No information available.

No crushing, dissolve the tablet in half a glass of water,
stirring from time to time (for up to 20 minutes)?’.

Method 1 (preferred): Disperse the contents of 20 capsules
in 50 mL of water at room temperature. Shake for several
hours. Filter the solution to remove insoluble excipients,
and add 50 mL of flavored syrup to obtain a final
concentration of 100 mg/mL'>.

Method 2: Open the necessary capsules. Disperse the contents

in a glass of water®.

Method 3: Open and disperse in 20 mL of water!?.

Open the capsules, Disperse the contents in water?!32,

The product’s label recommends not to break or chew

the tablets. No additional information available.

No information available.

Method 1 (preferred): Crush and mix with Ora-Sweef® until
a 40 mg/mL suspension is obtained??.

Method 2: Dissolve los tablets in a glass of 200 mL of water
or apple juice (50 mL for 100 mg tablets and 200 mL for
400 mg tablets). Shake until dissolution33/13.

Method 1: Tested for feeding tube
administration. Must be dissolved in orange
juice as water inferferes with product’s
bioavailability.

Method 2: No data on stability.

Method 1: Store in an amber plastic jar.
Stable for 28 days at 25 °C.

Method 2: Tested for feeding tube

administration.

Method 3: As a precautionary measure,
do not crush los tablets and do not let
the suspension stand.

Store in an oral syringe or an amber jar.
Stable for 22 days at room temperature!3252¢,

To mask its bitter taste, the solution may
be diluted in apple juice, orange juice
or lemonade just before its administration
to a concentration < 0.4 mg/mL%.

The manufacturer does not recommend
crushing or chewing the tablets?®.

Use an oral syringe or a small glass.

Votubia® 2 mg, 3 mg and 5 mg dosage forms
are dispersible tablets.

May be administered through the nasogastric
or gastrotomy route.

Method 1: Store in an amber plastic jar.
Stable for 3- 9 months at room temperature.
Do not use hot water as it reduces the
product's chemical stability.

Method 2: Some insoluble excipients could
remain on the surface.

Method 3: Specific to feeding tube

administration.

Tested for nasogastric or gastrotomy feeding.

Method 1: Stable for 14 days if stored
in amber plastic jars at 25 °C and 4 °C.
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IMATINIB hard capsules (GD)

LAPATINIB film-coated tablets
(Tyverb®)

LENALIDOMIDE hard capsules
(Revlimid®)

LENVATINIB hard capsules

(Lenvima®, Kisplyx®)

LOMUSTINE capsules
(CeeNU®)

MELPHALAN film-coated tablets
(Alkéran®)

MERCAPTOPURINE tablets

(Mercaptopurina Silver®)

METHOTREXATE tablets
(Metotrexato WYETH®, GD)

METHOTREXATE injectable
solution (WYETH®, GD)

MIDOSTAURIN soft capsules
(Rydapt?)

MITOTANE tablets (Lysodren®)

NILOTINIB hard capsules
(Tasigna®)

NIRAPARIB hard capsules
(Zejula®)

OLAPARIB film-coated tablets
(Lynparza®)

OLAPARIB hard capsules
(Lynparza®)

OSIMERTINIB film-coated tablets

(Tagrisso®)

134 1
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The contents of the capsules may be dispersed in a glass of
mineral water or apple juice®.

Crush the tablets and dissolve the resulting powder in a 1:1
mixture of Ora-Plus® y Ora-Sweet® to obtain a 50 mg/mL
suspension. Shake for 15 minutes?.

Disperse the whole (unopened) capsule in hot water
(55 °C)513]
Dissolve the whole (unopened) capsules, without opening

them. Let stand in water or apple juice for 10 minutes. Then
shake for at least 3 minutes®®'3.

Open the capsules and disperse the contents in a small
amount of orange juice, yoghurt or icecream?’.

Method 1: Not recommended'>.
Method 2: A Tablet dispersion technique should be used®.

Method 1 (preferred): Crush 30 tablets, add 5 mL of water,
and shake to form a paste. Subsequently, add 10 mL of simple
syrup and cherry syrup to a final volume of 30 mL, to obtain

a 50 mg/mL suspension'>:38.

Method 2: Crush 10 tablets and add them to a 1:1 mixture
of Ora-Plus® and Ora-Sweet®. Geometric dilution should be
allowed until a final volume of 100 mL is obtained94°,

Method 3: Use a Tablet dispersion technique, with 10 mL

of water'?.

Disperse the tablets in 10 mL of water, shake until complete
dissolution'® 19,

Method 1 (preferred): Add 20 g of sodium bicarbonate to
250 mL of cherry syrup and top up with distilled water q. s.
1,000 mL. Add 80 mL of methotrexate from the 25 mg/mL vial
to obtain a 2 mg/ml suspension?'.

Method 2: Mix 250 mL of cherry syrup, add 20 g of sodium
bicarbonate and then add chloroformic water g. s. 1,000 mL.
Extract 1.6 mL from the 25 mg/mL methotrexate vial and bring
the total volume to 20 mL with the previously prepared solution
to obtain a 2 mg/mL suspension's.

No information available.
Crush the tablets and dissolve in MCT oil; each granule
is dissolved in MCT oil. The solution must be added to some

fatrich food such as milk, chocolate milk drink or yoghurt*?.

The contents of the capsules can be dispersed in a spoonful
of apple compote®.

No information available.

Not recommended.

Not recommended.

Disperse in 50 mL of still water, without crushing. Shake

until fully dispersed. In the event of administration through
nasogastric intubation, the tablet may be dispersed in 15 mlL
of water#4.

Store in a amber plastic jar. Stable for
28 days, at 25 °C.

Crystal vial or syringe. Stable in hot water for
24 hours. Tested for the gastrotomy route.

Stable for 24 hours. Tested for nasogastric
tube administration.

Foreign drug.

Foreign drug.

Method 1: When prepared in methylcellulose,
simple syrup or cherry syrup is dissolves
rapidly'®.

Method 2: Recommended for feeding tube
administration.

Method 1: Store in an amber glass jar.
Shake thoroughly before use. Stable for

5 weeks at room temperature. Addition of
0.1% ascorbic acid increases the product’s
shelf life to 11 weeks at room temperature.

Method 2: Store in a plastic or glass jar
at room temperature.

Method 3: Recommended for tube feeding.
No data on stability.

The solution should be prepared directly from
the vial.

Store in an amber or clear glass jar. Stable
for 1 month if refrigerated or kept at room
temperature.

No bioavailability, C__ or AUC differences
have been observed between tablets and
the oral solution.

No more than one spoonful of apple compote
or food other than apple compote should be
used.

The manufacturer advises against crushing/
dissolution of the tablets due to a potential
decrease in efficacy.

The manufacturer advises against crushing/
dissolution of the product due to a potential
decrease in efficacy.
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Stable for 2 hours at room temperature
if stored in a syringe. Recommended
for nasogastric intubation (> 8 Fr)

and gastrostomy.

Dissolve the capsules in hot water and shake vigorously
for at least 4 minutes. Let stand for 10 minutes and mix
the suspension again several times by inversion'.

PALBOCICLIB hard capsules

(Ibrance®)

Store in an amber glass jar. Mix by making
circular movements for 30 seconds before
dosing.

Add 25 tablets to 25 mL of water and let stand until the
tablets start disintegrating. Stir until a paste is formed and add
Ora-Sweet® by geometric dilution until a 100 mL volume is
obtained. Blend the suspension making circular movements Stable for 35 days if kept refrigerated.
(do not shake to prevent foam formation)454¢.

PAZOPANIB film-coated tablets
(Votrient®)

Tested for nasogastric intubation.

POMALIDOMIDE hard capsules  Obtain a suspension by dispersing the contents of the capsule 140 mL of water must be administered

(Imnovid®) in water (2 mg in 75 mL)4. immediately afterwards.
PONATINIB film-coated tablets No inf . labl
(iclusig®] o information available.

Method 1 (preferred): Open 10 capsules and add 2 mL

of glycerin. Mix until a paste is formed. Finally, perform Method 1: Store in an amber glass jar.
PROCARBAZINE capsules a geometric dilution with 50 mL strawberry syrup until a Method 2: R ded for intubated
(Natulan®) 10 mg/mL suspension is formed's. ethod 2: Recommended for infubate

patients.
Method 2: Open and disperse in 20 mL of water'?.

REGORAFENIB film-coated
tablets (Stivarga®)

RIBOCICLIB film-coated tablets
(Kisgali®)

No information available.

No information available.

Should be administered within 6 hours from
preparation. Recommended for nasogastric
intubation (> 8 Fdar).

RUXOLITINIB tablets (Jakavie) I]Dgsr:!\:‘itzsgh tablet in 40 mL of water and shake for
Dissolve 2 tablets in 60 mL of water and let stand.

After 5 minutes start stirring until the tablets start to disperse
and a fine suspension is formed (it takes 5 more minutes)'®.

SORAFENIB film-coated tablets

(Nexavar®)

Remnants of the biofilm may show up in
the suspension, but this has no significance.

Method 1 (preferred): Open and disperse the contents of

the capsules in a 1:1 mixture of Ora-Plus® and Ora-Sweet®, Method 1: Must be stored in an amber plastic
to obtain a 10 mg/mL suspension. The suspension will be jar. Stable for 60 days at room temperature
viscous and must be thoroughly shaken“®. or if kept refrigerated at 4 °C.
SUNITLL\”B e Method 2: Open the capsule and add the contents of each Method 2: Administered within 30 minutes.
(Sutent®) - S .
capsule to a spoonful of apple compote or yoghurt at room Drink 60 mL of water or apple juice following
temperature. Repeat the process for each capsule®’. administration.
Method 3: The contents of the capsules (up to 750 mg) may ~ Method 3: Administer within 2 hours.
be mixed with 75 mL of apple juice'.
THALIDOMIDE hard capsules Open and disperse the contents of the capsules in 20 mL Foreign drug.
(Talidomida Celgene®) of water'?. Recommended for intubated patients.
Method 1 (preferred): Mix the contents of ten 100 mg capsules
with 500 mg Povidone K-30 powder. Crush and mix until Method 1: Store in an amber plastic jar.
a fine powder is obtained. Add 25 mg of anhydrous citric Shake vigorously before use. Stable for
acid dissolved in 1.5 mL of water and mix to form 60 days if refrigerated at 4 °C. Do not store
TEMOZOLOMIDE hard capsules @ paste. Add 50 mL of Ora-Plus® and mix. Subsequently at room temperature for longer than a week
(Temodal®, GD) add Ora-Sweet® or Ora-Sweet SF® until a final volume of if prepared with Ora-Sweet®, or for more than

100 mL is obtained. Shake vigorously to obtain a 10 mg/mL 2 weeks if prepared with Ora-Sweet SF®.

ion50
AR Method 2: recommended for intubated
Method 2: Open and disperse the contents of the capsule patients.

with 20 mL of orange juice'®.

Crush 15 tablets and add 15 mL of Ora-Plus® and Ora-Sweet®.

THIOGUANINE tablets {Lanvis®) The amount must be enough for 30 mL%'.

Foreign drug.

TOPOTECAN hard capsules
(Hycamtin®)

TRAMETINIB film-coated tablets
(Mekinist®)

Open, disperse in 20 mL of water, and administer'. Recommended for intubated patients.

No information available.
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Table 1 (cont.). Overview of the administration of oral antineoplastics in patients with deglutition disorders

TRAMETINIB powder for oral
suspension (Mekinist®)

Follow the instructions of the product's label.

Foreign drug.

Method 1 (preferred): Introduce the capsules into 10 mL

of distilled water at 45 °C, together with 5 mL of mineral oil,
in a 20 ml syringe. Shake vigorously until complete dissolution

TRETINOIN soft capsules

(Vesanoid®) (more than 5 minutes)®2.

Method 2: Dissolve the soft capsules in 20 mL of sterile water

at 37 °C*3,

TRIFLURIDINE/TIPIRACIL

film-coated tablets (Lonsurf®) No information available.

VANDETANIB film-coated tablets
(Caprelsa®)

VEMURAFENIB film-coated
tablets (Zelboraf®)

VENETOCLAX film-coated

tablefs (Venclyxto®) No information available.

Disperse the tablets in half a glass of non-carbonated water,
without crushing. Stir until complete dispersion (10 minutes)®4.

Dissolve a Tablet in 15 mlL of water3s.

Method 1: Protect from sunlight. Stable for
24 hours. Tested for tube feeding.

Method 2: Tested por nasogastric intubation.

Other liquids should not be used.
May be administered through a nasogastric
or gastrotomy tube.

Vemurafenib is virtually insoluble in water
but tablets are formulated microprecipitate,
which increases solubility. Tested for
nasogastric intubation.

The manufacturer recommends not to manipulate the product.

VINORELBINE soft capsules
(Navelbine®, GD)

No additional information available.

VISMODEGIB hard capsules

Disperse the capsule in 50 mL of warm water'3.

Not recommended for feeding tube administration'.

Tested for gastrotomy feeding.

Foreign drug.

(Erivedge®)

Dissolve the contents of 20 capsules in 20 mL of Ora-Plus®
VORINOSTAT capsules and shake to homogenize the mixture. Add Ora-Sweet® until
(Zolinza®) a final volume of 40 mL is obtained and shake to obtain a

50 mg/ml suspension's.

Store in an amber or clear glass jar.

AUC: area under the plasma drug concentrationtime curve; C__ : maximum concentration; GD: generic drug; MCT: medium chain friglycerides; . s.: quantum statis (sufficien

amount for).

*Manipulation of antineoplastics must be performed in accordance with the relevant guidelines on the handling of hazardous drugs. Preparation of oral antineoplastics
must be carried out in a class 1 biological safety cabinet using the required personal protection equipment (double gloves, fluid-resistant gowns, and facemasks). Wearing
of simple gloves is recommended for administration of solid oral anfineoplastics, whereas double gloves and a gown should be wormn for administering the liquid form
of the drug. Protective eyewear should be worn when there is a risk of splatter. Respiratory profective equipment should be donned to prevent inhalation of hazardous

substances®®8.

A review on the preparation and administration of oral antineoplastics by
the enteral route was recently published in the United States. However, this
review includes several drugs that are not available in Spain and makes no
mention of the antineoplastics most frequently used in our clinical practice’®.

Medification of dosage forms to adapt them for administration to
patients with dysphagia could result in changes in the drugs’ bicavailability
profile, with a potential decrease in their therapeutic effect®. As shown in
table 1, in some cases it is necessary fo change the formulation or take
info consideration a series of factors fo ensure the quality of the freatment
administered to the patient. For that reason, the lack of information and the
insufficient training in the preparation and administration of medications to
patients with dysphagia often compromises the safety and effectiveness of
treatment. Indeed, it is not unusual for formulations not amenable to mani-
pulation o be modified, often without due consideration of criferia such as
compatibility with other drugs or nutritional products, or with the vehicle they
are diluted in®>¢%,

In patients with swallowing difficulties, whether or not on an entferal
feeding tube, recourse to preparation and administration methods offen nof
contemplated in the drugs' labels may be warranted provided that such
methods are supported by studies dealing specifically with the medication
in question. In cases where there is no information on the subject, a case-
by-case analysis is required that takes into consideration the risk/benefit
balance and the available therapeutic alternatives.

It should be underscored that manipulation of oral anfineoplasfics must
be carried out in accordance with the available guidelines on the handling

of hazardous drugs®¢*8. Moreover, that administering drugs through feeding
fubes requires observance of a series of general recommendations such as
not mixing the drug in question with other medications or with enteral nutri-
tional support products; and washing the tube with 15 ml of water before
and after administration'®.

The main limitation of this review is the scarce information found about
the manipulation of anfineoplastic drugs, both in the products’ labels and in
other sources reviewed. Furthermore, the evidence that does exist is of low
quality. For that reason, it is essential to conduct further research in this field,
leading to stability and pharmacokinetic studies that allow a more informed
administration of oral anfineoplasfics in patients with swallowing disorders.
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Contribution to the scientific literature

Although administration of oral anfineoplastics in patients with
deglutition disorders is garnering growing amounts of interest, informa-
fion about the subject is extremely scarce. This study consisted in a
review of the available literature, which served as a bases to prepare
an easy reference guide fo the preparation and administration of oral
antineoplastic treatment in this group of patients.

Bibliography

1. Aapro MS, Kohne CH, Cohen HJ, Extermann M. Never foo old2 Age should not
be a barrier fo enrollment in cancer clinical frials. Oncologist. 2005;10(3):198-204.

2. Marosi C, Koller M. Challenge of cancer in the elderly. ESMO Open.
2016;1(3):e000020.

3. Barczi SR, Sullivan PA, Robbins J. How should dysphagia care of older adults differe
Establishing optimal practice patterns. Semin Speech Lang. 2000;21(4):34/-61.

4. Eisbruch A, lyden T, Bradford CR, Dawson LA, Haxer M|, Miller AE, et al. Objec-
tive assessment of swallowing dysfunction and aspiration after radiation concu-
rrent with chemotherapy for head-and-neck cancer. Int | Radiat Oncol Biol Phys.

2002;53(1):23-8.

5. Spaander MC, Baron TH, Siersema PD, Fuccio L, Schumacher B, Escorsell A, ef
al. Esophageal stenting for benign and malignant disease: European Society of
Gastrointestinal Endoscopy (ESGE) Clinical Guideline. Endoscopy. 2016;48(10):
939-48.

6. Documento de consenso sobre el uso de Antineoplasicos orales. Grupo Espa-
fiol para el Desarrollo de la Farmacia Oncolégica (GEDEFO). [Internef] Octubre
2009 [accessed 10/09/2019]. Available at: https://www.sefh.es/gedefo/
documentos/consenso_gedefo_antineoplasicos_orales.pdf

7. Advancing hedlth through innovation: 2019 new drug therapy approvals.
Center for Drug Evaluation and Research [actualizado 14/1/2020; accessed
01/09/2019]. Available at: https://www.fda.gov/drugs/new-drugsfda-cders-
new-molecular-entities-and-new-therapeutic-biological-products/novel-drug-
approvals2019

8. Siden R, Wolf M. Disintegration of chemotherapy tablets for oral administration
in patients with swallowing difficulties. ] Oncol Pharm Pract. 2013;19(2):145-50.

9. Hidalgo FJ, Delgado E, Garcia Marco D, De Juana P, Bermejo T. Guia de admi-
nistracién de férmacos por sonda nasogdstrica. Farm Hosp. 1995;19(5):251-8.

10. Traynor K. Pediatric cancer chemotherapy formulations remain elusive. Am J Health

Syst Pharm. 2010;67(3):170-1.

11. Karasuno T, Nishiura N, Takamori H, Kodamaet K. Successful afatinib treatment
through nasogastric tube in a ventilated patient with non-small cell lung cancer. Adv

Mod Oncol Res. 2017:3(4):234.

12. Bejarano Varas MT, Gould S, Charlot M. Response to alectinib oilbased suspen-
sion in anaplastic lymphoma kinase-positive non-small cell lung cancer in a patient
unable to swallow: A case report. ] Oncol Pharm Pract. 2019;25(7):1722-5.

13. Spencer SH, Menard SM, Llabedz MZ, Krueger CD, Sarna KV. Enteral tube admi-
nistration of oral chemotherapy drugs. ] Oncol Pharm Pract. 2020;26(3):703-17.

14. BC Cancer [Internet]. Vancouver: BC Cancer. Cancer Drug Manual: Axifinib;
2014 [accessed 10/15/2019]. Available at: htip://www.bccancer.be.ca/drug-
database-site/Drug Index/Axifinib_monograph_1March2014.pdf

15. lam MS. Extemporaneous compounding of oral liquid dosage formulations
and altemative drug delivery methods for anficancer drugs. Pharmacotherapy.
2011;31(2):164-92.

16. Taketomo CK, Hodding JH, Kraus DM. Pediatric and neonatal dosage handbook.
20 ed. Hudson (OH): LexiComp. American Pharmacists Association; 2013.

17. Bragalone LD. Drug information Handbook for Oncology. 13.° ed. United States:
LexiComp.American Pharmacists Association; 2011.

18. Pharmacy. Dissolving capecitabine tablets [Internef]. Canterbury: East Kent Hospi-
tals University NHS Foundation Trust; [2019] [accessed 10/02/2019]. Available
at: hitps://www.ekhuft.nhs.uk/patients-and-visitors/information-for-patients /patient-
information-leaflets/2entryid103=197830&q=0%ecapecitabine%/e

19. Pefia Pedrosa JA, Santiago Pérez A, Arenaza Pefia AE, Arias Ferndndez L, Beni-
tez Giménez MT, Bilbao GémezMartino C, et al. Guia de administracion de
medicamentos por sonda de alimentacion enteral. Hospital Clinico San Carlos.
Madrid; 2012 [accessed 09/22/2019]. Available at: http://www.madrid.org/
cs/Satelliteeblobeol=urldatadblobheader=application%2Fpdf&blobheadername
1=Content-Disposition&blobheadervaluel =filename%3DGuia+de+administracién
+de+medicamentos+por+sondas+de-+alimentacién+enteral. pdf&blobkey=id&blo
biable=MungoBlobs&blobwhere=1352812967550&ssbinary=true

The present review therefore contributes fo facilitating access fo the
information available on the preparation and administration of the oral
antineoplastics available in Spain to patients with dysphagia, whether
or not on a feeding tube, in order fo improve their safety and help them

achieve their therapeutic goals.

The information provided is of particular interest fo physicians, phar

macists, and nurses as it will contribute o improving the management of
cancer pafients with swallowing disorders.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

European Medicines Agency [Internef]. Amsterdam: European Medicines Agency;
c1995 - 2020. Tafinlar; EPAR — Product information; 18/09/2013 [accessed
10/27/2019]. Available at: https://www.ema.europa.eu/en/medicines/human/
EPAR /tafinlar#productinformation-section

Kennedy R, Groepper D, Tagen M, Christensen R, Navid F, Gaijar A, et al. Stabi-
lity of cyclophosphamide in extemporaneous oral suspensions. Ann Pharmacother.
2010;44(2):295-301. DOI: 10.1345/aph.1M578

Tamai K, Nagata K, Otsuka K, Nakagawa A, Tachikawa R, Otsuka K, et al.
Crizotinib administered via nasogastric and percutaneous endoscopic gastrostomy
tubes for the successful freatment of AlK-rearranged lung cancer in a patient with
poor performance status. Respir Investig. 2013;51(1):46-8.

i Q, liv Z, Kolli S, Wetz K, Giriffith N, Poi M. Stability of extemporaneous
erlofinib, lapatinib, and imatinib oral suspensions. Am | Health Syst Pharm.

2016,73(17):1331-/.

Gago Sanchez A, Garzas Martin de Aimagro MC, Calaiias Continente A, Molina
Puerta MJ. Guia de administracién de férmacos por sonda nasogdstrica [Infernet].
Cérdoba: Sociedad Andaluza de Farmacéuticos Hospitalarios (SAFH) y Sociedad
Andaluza de Endocrinologia, Metabolismo y Nutricién Clinica (SAEN); [2005]
[accessed 10/28/2019]. Available af:  hitps://www.sspa.juntadeandalucia.
es/servicioandaluzdesalud/hrs3/fileadmin/user_upload/area_atencion_
alprofesional/comision_farmacia/boletines/guia_admon_sng.pdf

Mcleod HL, Relling MV. Stability of etoposide solution for oral use. Am | Hosp
Pharm. 1992,49(11):2784-5.

BC Cancer [Internef]. Vancouver: BC Cancer. Cancer Drug Manual: Etoposide;
20006 [accessed 10/22/2019]. Available at: hitp://www.bccancer.be.ca/drug-
database-site/Drug%20Index,/ Etoposide_monograph.pdf

European Medicines Agency [Internef]. Amsterdam: European Medicines Agency;
cl995 - 2020. Votubia: EPAR — Product information; 19/09/2011 [accessed
10/30/2019]. Available at: hitps://www.ema.europa.eu/en/medicines/human/
EPAR /votubia#productinformation-section

European Medicines Agency [Internef]. Amsterdam: European Medicines Agency;
cl995 - 2020. Afinitor: EPAR — Product information; 02/09/2009 [accessed
10/30/2019]. Available at: https://www.ema.europa.eu/en/medicines/human/

EPAR/afinitor#productinformation-section

European Medicines Agency [Internef]. Amsterdam: European Medicines Agency;
cl995 - 2020. lressa: EPAR — Product information; 22/07/2009 [accessed
10/30/2019]. Available at: hitps://www.ema.europa.eu/en/medicines/human/

EPAR/iressa#productinformation-section

Cenfro de informacién online de medicamentos de la Agencia Espafiola del
Medicamento y Producios Sanitarios (AEMPS - CIMA] [Infernet]. Madrid: Agen-
cia Espafiola del Medicamento y Productos Sanifarios. Hydrea: ficha técnica del
medicamento; 21/05/1998 [accessed 10/30/2019]. Available af: hitps://cima.
aemps.es/cima/dochtml/f/61633/FT_61633.html

Alsuliman T, Belghoul M, Choufi B. Ibrutinib Treatment through Nasogastric Tube
in a Comatose Patient with Central Nervous System localization of Mantle Cell
lymphoma. Case Rep Hematol. 2018;2018:5761627.

Maddox JM, Maijid M. Use of Ibrutinib Via Nasogastric (NG| Tube & Percutaneous
Endoscopic Gastrostomy [PEG) Tube. Blood. 2016; 128(22):5371.

European Medicines Agency [Internef]. Amsterdam: European Medicines Agency;
c1995 - 2020. Glivec: EPAR — Product information; 18/08/2009 [accessed
10/30/2019]. Available at: https://www.ema.europa.eu/en/medicines/human/
EPAR /glivec#productinformation-section

Centro de informacién online de medicamentos de la Agencia Espafiola del Medi-
camento y Productos Sanitarios (AEMPS - CIMA) [Infernet]. Madrid: Agencia Espa-
fiola del Medicamento y Productos Sanitarios. Imatinib Cipla 400 mg cépsulas
duras EFG: ficha técnica del medicamento; 23/09/2016 [accessed 10/30/2019).
Available at: https://cima.aemps.es/cima/dochtml /f1/80717/FT_80717 himl

Morita TO, Yamaguchi A, Kimura S, Fujii H, Endo K, Izumi K, ef al. Stability of lena-
lidomide suspension affer preparation by a simple suspension method for enteral
tube administration. ] Oncol Pharm Pract. 2016;22(4):579-83.



i Farmacia Hospitalaria 2021

134 | Vol 451N°31126-134 1

Eduardo TejedorTejada et al.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.
46.

47.

48.

49.

European Medicines Agency [Internet]. Amsterdam: European Medicines Agency;
cl995 - 2020. lenvima: EPAR — Product information; 25/06,/2015 [accessed
11/02/2019]. Available at: https://\www.ema.europa.eu/en/medicines/human/

EPAR/lenvima#productinformation-section

Grupo de trabajo Espafiol Farmacia Pedidtrica (GEFP) y grupo de Farmacia
Oncolégica (GEDEFO) de la Sociedad Espafiola de Farmacia Hospitalaria
[SEFH). Programa de informacién al paciente pedidtrico y cuidadores sobre qui-
mioterapia oral: lomustina 10 mg capsulas (CeeNU®) [Infernef]. Madrid: Socie-
dad Espafiola de Farmacia Hospitalaria (SEFH) [accessed 11/04/2019]. Avai-
lable at:  https://gruposdetrabajo.sefh.es/gefp/images/stories/documentos/
tripticos-adolescentes/CeeNU-10-mg-CAPSULAS-LOMUSTINA. pdf

Nahata MC, Vinita B. Pediatric drug formulations. 7° ed. Cincinnati, OH: Harvey
Whitney Books Co.; 2018.

Michigan Collaborative Standardization of Compounded Oral Liquids: Mercapto-
purine [Internef]. Ann Arbor: University of Michigan College of Pharmacy; [May
2013] - [accessed 03/10/2020]. Available at: hitps://mipedscompounds.org/
sites/default/files/standard-formulations/Mercaptopurine.pdf

Peacock GF, Sauvageot |, Hill A, Killian A. Evaluation of the Stability of Mercapto-
purine Suspension Compounded in a Commercial Vehicle and the Defermination of
an Appropriate Beyond-use Date. Int | Pharm Compd. 2016;20(1):81-5.

Jundt JW, Browne BA, Fiocco GP, Steele AD, Mock D. A comparison of low dose
methotrexate bioavailability: oral solucion, oral tablet, subcutaneous and intra-
muscular dosing. J Rheumatol. 1993;20(11):1845-9.

Zancanella P, Pianovski MA, Oliveira BH, Ferman S, Piovezan GC, Lichtvan LL, et
al. Mitofane associated with cisplatin, efoposide, and doxorubicin in advanced
childhood adrenocortical carcinoma: mitotane monitoring and tumor regression.
J Pediatr Hematol Oncol. 2006;28(8):513-24.

European Medicines Agency [Internet]. Amsterdam: European Medicines Agency;
c1995 - 2020. Tasigna: EPAR — Product information; 29/09/2009 [accessed
11/11/2019]. Available at: https://www.ema.europa.eu/en/medicines/human/
EPAR /tasigna#productinformation-section

European Medicines Agency [Internet]. Amsterdam: European Medicines Agency;
c1995 - 2020. Tagrisso: EPAR — Product information; 17/02/2016 [accessed
11/11/2019]. Available at: https://www.ema.europa.eu/en/medicines/human/
EPAR /tagrisso#productinformation-section

Loyd V, Allen Jr. Pazopanib Oral Suspension. US Pharmacist. 2015;40(10):61-2.

Watanabe T, Kurata T, Sano K, Suzuki S, Kaneko T, Motobayashi M, ef al. Drama-
tic Reduction in Tumor Size During 5 Months of Pazopanib Therapy in Combination
With lfosfamide, Carboplatin, and Efoposide in an Early Infant With Progressive
Soft Tissue Sarcoma. J Pediatr Hematol Oncol. 2017:39(2):154-6.

Hoffmann M, Kasserra C, Reyes |, Schafer P, Kosek J, Capone L, ef al. Absorption,
metabolism and excretion of [14C]pomalidomide in humans following oral adminis-
tration. Cancer Chemother Pharmacol. 2013;71(2):489-501.

Navid F, Christensen R, Minkin P, Stewart CF, Furman WL, Baker S. Stability of
sunitinib in oral suspension. Ann Pharmacother. 2008;42(7):962-6.

DuBois SG, Shusterman S, Reid JM, Ingle AM, Ahern CH, Baruchel S, et al. Tole-
rability and pharmacokinetic profile of a sunitinib powder formulation in pediatric
patients with refractory solid tumors: a Children’s Oncology Group study. Cancer

Chemother Pharmacol. 2012:69(4):1021-7.

50.

51

52.

53.

54.

55.

56.

57.

58.

59.

60.

ol.

62.

Trissel LA, Zhang Y, Kooniz SE. Temozolomide stability in extemporaneously com-
pounded oral suspensions. IntJ Pharm Compd. 2006;10(5):396-9.

Aliabadi HM, Romanick M, Somayaiji V, Mahdipoor P, lavasanifar A. Sta-
bility of compounded thioguanine oral suspensions. Am | Health Syst Pharm.
2011;68(10):200-8.

Okumura LM, Baruel Okumura PC, Veroneze C. Administration of allHrans refinoic
acid through enteral tubes in acute promyelocytic leukemia: the handling of cyfo-
toxic agents and clinical benefits. Rev Bras Hematol Hemoter. 2017;39(1):86-8.

Bargetzi MY, Tichelli A, Gratwohl A, Speck B. Oral AlHransretinoic acid admi-
nistration in infubated patients with acute promyelocytic leukemia. Schweiz Med

Wochenschr. 1996:126(45):1944-5.

European Medicines Agency [Internef]. Amsterdam: European Medicines Agency;
1995 - 2020. Caprelsa: EPAR — Product information; 17/02/2016 [accessed
10/10/2019]. Available at: https://www.ema.europa.eu/en/medicines/human/
EPAR/tagrisso#product-information-section

Khimani F, Hoban C, Williams V, Mavromatis B, Auber ML, Abraham J, et al. Eff-
cacy of solubilized vemurafenib administered via nasogastric tube. Future Oncol.

2014;10(2):16570

Connor TH, MacKenzie BA, DeBord DG, Trout DB, O'Callaghan JP. NIOSH list
of antineoplastic and other hazardous drugs in healthcare seftings, 2016 [Internet].
Cincinnati: U.S. Department of Health and Human Services, Centers for Disease
Control and Prevention, National Institute for Occupational Safety and Health,
DHHS (NIOSH). [2016] - [accessed 09/05/2019]. Available af: www.cde.gov/
niosh/docs/2016-161/default.html

Instituto Nacional de Seguridad e Higiene en el Trabajo (INSHT). Medicamen-
tos Peligrosos. Medidas de prevencién para su preparacion y administracion
[Internef]. Madrid: Instituto Nacional de Seguridad e Higiene en el Trabajo
(INSHT). [2016] - [accessed: 05/09/2019]. Available at: htips://www.insst.
es/documentacion/catalogo-de-publicaciones/medicamentos-peligrosos.-
medidas-de-prevencion-para-su-preparacion-y-administracion

Instituto Nacional de Seguridad e Higiene en el Trabajo (INSHT). Base de datos:
InfoMep (Informacién para los profesionales sanitarios sobre medicamentos
peligrosos) [Infernet]. Madrid: Instituto Nacional de Seguridad e Higiene en el
Trabaijo (INSHT). [2018] - [accessed 09/05/2019]. Available at: https://www.
insst.es/documentacion/catalogo-de-publicaciones/base-de-datos-infomep-
informacion-para-los-profesionales-sanitarios-sobre-medicamentos-peligrosos-

ano2018

Arenas Villafranca JJ, Nieto Guindo M, Romero Dominguez R, Tortajada Goitia B,
Faus Felipe V. Review of enteral drugs administration for viral diseases: HIV, HBV
and HCV. Farm Hosp. 2013;37(5):412-8.

Caussin M, Mourier W, Philippe S, Capet C, Adam M, Reynero N, et al. Crushing
drugs in geriatric units: an “handicraft” practice with frequent errors which imposed
recommendations. Rev Med Interne. 2012;33(10):546-51.

Dashti-Khavidaki S, Badri S, Eftekharzadeh SZ, Keshtkar A, Khalili H. The role of
clinical phormocisT to improve medication administration Through enteral feeding
tubes by nurses. Int] Clin Pharm. 2012;34(5):757-64.

Institute for Safe Medication Practices (ISMP) [Internet]. Horsham: Institute for Safe
Medication Practices (ISMP). Preventing errors when drugs are given via enteral fee-
ding tubes; [06/05/2010] - [accessed 09/13/2019]. Available at: hitps://www.

ismp.org/resources/preventing-errors-when-administering-drugs-enteralfeeding-tube





