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2020 Hazardous Drugs List Changes
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» Table 2 contains drugs that meet one or more of the NIOSH
definition of a hazardous drug but are not drugs which have MSHI
or are classified by the NTP as “known to be a human carcinogen,”
or classified by the IARC as “carcinogenic” or “probably
carcinogenic,” some of which also have adverse reproductive
effects for populations at risk.

» This table now also includes drugs that only meet the NIOSH
criteria as a developmental (including teratogenicity) and/or
reproductive hazard.



* |[n the 2016 List, Table 3 provided a list of drugs that met the
NIOSH criteria of a reproductive hazard (damaging to a male or
female person’s ability to conceive or carry to term an offspring)
or developmental hazard (able to cause disruption in the
development of unborn children including teratogenic outcomes).

* |n this 2020 List, those drugs that only meet NIOSH’s criteria as a
developmental and/or reproductive hazard are identified in the
supplemental information column with a blue notification; a
separate Table is no longer provided



Table 1. Drugs that contain MSHI in the package insert and/or meet the NIOSH definition of a hazardous
drug and are classified by the NTP as “known to be a human carcinogen,” and/or classified by the IARC as
“carcinogenic” or “probably carcinogenic.”

Drug AHFS classification MSHI Supplemental Information!
trastuzumab 10:00 antineoplastic agents yes Monoclonal antibody conjugated to mertansine
emtansine (emtasine)
altretamine 10:00 antineoplastic agents yes
amsacrine NA antineoplastic agents yes IARC Group 2B
arsenic trioxide 10:00 antineoplastic agents yes |ARC Group 1 carcinogen
azacitidine 10:00 antineoplastic agents yes IARC Group 2A carcinogen




Drug AHFS classification MSHI Supplemental Information®!

azathioprine 92:44 immunosuppressant IARC Group 1 carcinogen; NTP “known to be human
carcinogen”

belinostat 10:00 antineoplastic agents May cause teratogenicity and/or embryo-fetal
lethality because it is a genotoxic drug and targets
actively dividing cells

10:00 antineoplastic agents Cytotoxic; Developmental toxicity
bleomycin 10:00 antineoplastic agents yes IARC Group 2B

bortezomib 10:00 antineoplastic agents

brentuximab 10:00 antineoplastic agents Monoclonal antibody conjugated to vedotin
vedotin

10:00 antineoplastic agents IARC Group 1 carcinogen
10:00 antineoplastic agents - Metabolized to 5-fluorouracil

10:00 antineoplastic agents - IARC Group 2A carcinogen

chlorambucil 10:00 antineoplastic agents IARC Group 1 carcinogen; NTP “known to be human
carcinogen”

chloramphenicol 8:12:08 chloramphenicols IARC Group 2A carcinogen; NTP “known to be
human carcinogen”

cidofovir 8:18:32 nucleoside and
nucleotides

10:00 antineoplastic agents IARC Group 2A carcinogen

cyclophosphamide 10:00 antineoplastic agents IARC Group 1 carcinogen; NTP “known to be human
carcinogen”

cyclosporine 92:44 immunosuppressive IARC Group 1 carcinogen; NTP “known to be human
agents carcinogen”

cytarabine 10:00 antineoplastic agents

10:00 antineoplastic agents - IARC Group 2B




Drug AHFS classification ‘ MSHI Supplemental Information*

dactinomycin 10:00 antineoplastic agents

daunorubicin 10:00 antineoplastic agents IARC Group 2B; AKA daunomycin

dexrazoxane 92:56 protective agents Secondary malignancies observed in patients
treated long term with Razoxane (a racemic mixture
containing dexrazoxane); Genotoxic in vitro and in
vivo; in laboratory studies, Testicular atrophy
observed at or below the human dose

diethylstilbestrol IARC Group 1 carcinogen; NTP “known to be human
carcinogen”

docetaxel 10:00 antineoplastic agents

10:00 antineoplastic agents - IARC Group 2A carcinogen

enfortumab vedotin | 10:00 antineoplastic agents Monoclonal antibody conjugated to vedotin;
Cytotoxic; Developmental toxicity

estrogen/ 68:12 contraceptives IARC Group 1 carcinogen; NTP “known to be human
progesterone carcinogen”
combinations

estrogens, 68:12 contraceptives NTP “known to be human carcinogen”; Black Box

conjugated warning for endometrial cancer and cardiovascular
risks; Long-term use in women and laboratory
studies increases frequency of several cancers

estrogens, 68:12 contraceptives NTP “known to be human carcinogen”; Black Box
esterified warning for endometrial cancer and cardiovascular
risks

etoposide 10:00 antineoplastic agents IARC Group 1 carcinogen

-_
S T




Drug AHFS classification MSHI Supplemental Information®!

ganciclovir 8:18:32 nucleosides
nucleotides

gemcitabine 10:00 antineoplastic agents

gemtuzumab 10:00 antineoplastic agents Monoclonal antibody conjugated to ozogamicin;
ozogamicin Cytotoxic; Developmental toxicity

-_
-_

inotuzumab 10:00 antineoplastic agents Monoclonal antibody conjugated to ozogamicin;
0zogamicin Cytotoxic; Developmental toxicity

irinotecan 10:00 antineoplastic agents

ixazomib 10:00 antineoplastic agents Male and female patients of childbearing potential
must use effective contraceptive measures during
and for 3 months following treatment

lenalidomide 92:20 biologic response Analog of thalidomide; FDA Black box warnings for
modulators limb abnormalities; in laboratory studies, caused
thalidomide-type limb defects in monkey offspring

10:00 antineoplastic agents - IARC Group 2A carcinogen

melphalan 10:00 antineoplastic agents IARC Group 1 carcinogen; NTP “known to be human
carcinogen”

mercaptopurine 10:00 antineoplastic agents

-_
-_
-_




Drug AHFS classification MSHI Supplemental Information®!

panobinostat 10:00 antineoplastic agents Special warnings on contraception for females while
taking and one month post- treatment

pemetrexed 10:00 antineoplastic agents

polatuzumab 10:00 antineoplastic agents Monoclonal antibody conjugated to vedotin;
vedotin Cytotoxic; Developmental toxicity

pomalidomide 10:00 antineoplastic agents Analog of thalidomide; Females of reproductive
potential must use 2 forms of contraception or
continuously abstain from heterosexual sex during
and for 4 weeks after stopping treatment

procarbazine 10:00 antineoplastic agents IARC Group 2A carcinogen

romidepsin 10:00 antineoplastic agents

10:00 antineoplastic agents - IARC Group 2B

tamoxifen 10:00 antineoplastic agents; IARC Group 1 carcinogen; NTP “known to be human
68.16.12 estrogen agonist- carcinogen”
antagonist

teniposide 10:00 antineoplastic agents IARC Group 2A carcinogen

thalidomide 92:20 biologic response
modulators

thiotepa 10:00 antineoplastic agents IARC Group 1 carcinogen; NTP “known to be human
carcinogen”

topotecan 10:00 antineoplastic agents
trabectedin 10:00 antineoplastic agents Cytotoxic; Genotoxic

trastuzumab 10:00 antineoplastic agents Monoclonal antibody conjugated to deruxtecan;
deruxtecan Cytotoxic




Drug

trifluridine

AHFS classification

10:00 antineoplastic agents

Supplemental Information®!

Embryo-fetal lethality and embryo-fetal toxicity at
doses lower than or similar to exposures at the
recommended human dose

uracil mustard

NA

IARC Group 2B

valganciclovir

8:18:32 nucleosides and
nucleotides

valrubicin

10:00 antineoplastic agents

vandetanib

10:00 antineoplastic agents

vinblastine

10:00 antineoplastic agents

vincristine

10:00 antineoplastic agents

vinorelbine

vorinostat

10:00 antineoplastic agents

10:00 antineoplastic agents

Adverse embryo-fetal effects at less than the
recommended human dose




The drugs in Table 2 meet the NIOSH definition of a hazardous drug but are not drugs which have MSHI
and are not classified by the NTP as “known to be a human carcinogen,” and/or classitied by the IARC as
“carcinogenic” or “probably carcinogenic.” These drugs exhibit one or more of the types of toxicity
described in the NIOSH definition of hazardous drug. Some of these drugs may present an occupational
hazard to males or females who are actively trying to conceive, women who are pregnant or may become
pregnant, and women who are breast feeding, because they may be present in breast milk.

Drugs reviewed for this update were new drug approvals or received safety related new warnings from
FDA in the period between January 2014 and December 2015.

Drugs underlined and in red font were added in 2020.




Drug

AHFS classification

Supplemental Information

abacavir

8:18.08.20 nucleoside and
reverse transcriptase
inhibitors

Malignant tumors observed in male and female mice
and rats; Genotoxic in vivo micronucleus test.

abiraterone

10:00 antineoplastic agents

Only met the NIOSH criteria as a developmental

and/or reproductive hazard; Women who are pregnant
or women who may be pregnant should not handle without
protection (e.g., gloves)

acitretin 88:04 vitamin A Only met the NIOSH criteria as a developmental
and/or reproductive hazard
afatinib 10:00 antineoplastic agents Special warnings on contraception for females while
taking and two weeks post- treatment
aflibercept 10:00 antineoplastic agents Only met the NIOSH criteria as a developmental
and/or reproductive hazard; Embryotoxic and
teratogenic in rabbits at exposure levels lower than human
exposures at the recommended dose, with increased
incidences of external, visceral, and skeletal fetal
malformations
alefacept 84:92 skin and mucous Increased frequency of malignancies observed in
membrane agents, treated patients
miscellaneous
alitretinoin 84:92 skin and mucous Only met the NIOSH criteria as a developmental

membrane agents,
miscellaneous

and/or reproductive hazard

ambrisentan

24:12:92 vasodilating agents,
miscellaneous

Only met the NIOSH criteria as a developmental
and/or reproductive hazard




| brug |  AHFSclassification |  Supplementalinformation |
antineoplastic agents and/or reproductive hazard
apomorphine 28:36.20.08 Nonergot- Genotoxic in several in vitro assays

derivative dopamine receptor
agonists

10:00 antineoplastic agents Teratogenic, embryotoxic and fetotoxic in mice at
N el e Al
bexarotene 10:00 antineoplastic agents Only met the NIOSH criteria as a developmental
N i e+
I e S

blinatumomab |
bosentan 24:12:92 vasodilating agents, Only met the NIOSH criteria as a developmental
miscellaneous and/or reproductive hazard
10:00 antineoplastic agents Only met the NIOSH criteria as a developmental
and/or reproductive hazard
cabergoline 28:36:20:04 ergot-derivative Only met the NIOSH criteria as a developmental
dopamine receptor agonists and/or reproductive hazard
10:00 antineoplastic agents Only met the NIOSH criteria as a developmental
and/or reproductive hazard; Embryo lethal in rats at
exposures below the recommended human dose

carbamazepine 28:12:92 anticonvulsants, Black Box warning for aplastic anemia; Congenital

miscellaneous malformations in offspring of mothers who took
drug; Rapid transplacental passage
carfilzomib 10:00 antineoplastic agents Only met the NIOSH criteria as a developmental
and/or reproductive hazard; Special warnings on
contraception while taking and two weeks post-

treatment
10:00 antineoplastic agents Only met the NIOSH criteria as a developmental
il i i T e e )
hormone antagonists and/or reproductive hazard
and/or reproductive hazard; Developmental toxicity
clobazam 28:12.08 benzodiazapines Only met the NIOSH criteria as a developmental
and/or reproductive hazard; Developmental toxicity;
Reproductive toxicity-male; Reproductive toxicity-
female
clomiphene 68:16:12 estrogen agonist- Only met the NIOSH criteria as a developmental
antagonists and/or reproductive hazard

and/or reproductive hazard
e s e
and/or reproductive hazard; Developmental toxicity;




AHFS classification Supplemental Information

~ brg ]
_— Reproductive toxicity-male; Reproductive toxicity-
female
m Only met the NIOSH criteria as a developmental
and/or reproductive hazard
R . e
dabrafenib 10:00 antineoplastic agents Special warnings on contraception for females while
_ taking and two weeks post-treatment
degarelix 68:18.04 antigonadropins; Only met the NIOSH criteria as a developmental
(andrenergic blocking) agents and/or reproductive hazard; Developmental toxicity
and/or reproductive hazard

divalproex 28:12:92 anticonvulsants, Only met the NIOSH criteria as a developmental
miscellaneous and/or reproductive hazard; Black box warning on
embryo-fetal death or severe birth defects; Recommend
effective contraception for females during therapy and for
seven months after treatment; Present in semen; No sperm
donation during and three months post-treatment

dronedarone 24:04:04 antiarrythmics Only met the NIOSH criteria as a developmental
I G ST o
inhibitors and/or reproductive hazard
nucleotides

enzalutamide 10:00 antineoplastic agents Only met the NIOSH criteria as a developmental
and/or reproductive hazard; Embryo-fetal toxicity in
mice at exposures that were lower than in patients
receiving the recommended dose

ergonovine/methylergonovine | 76:00 oxytocics Only met the NIOSH criteria as a developmental
and/or reproductive hazard; Developmental toxicity
— third trimester

jeribulin | 1000antineoplasticagents |
e et nars
and/or reproductive hazard
miscellaneous and/or reproductive hazard
estradiol 68:16:04 estrogens Black Box warning for malignant neoplasms;
Increased risk of endometrial cancer, breast cancer,
and ovarian cancer; in laboratory studies, increased

frequency of carcinomas of the breast, uterus, cervix,
vagina, testis, and liver; Present in breast milk

estropipate 68:16:04 estrogens Black Box warning for endometrial carcinoma in
postmenopausal women and use during pregnancy




“ AHFS classification Supplemental Information

exemestane 68.16.04 Antiestrogens; 10:00 | Only met the NIOSH criteria as a developmental
antineoplastic agents and/or reproductive hazard

exenatlde 68 20.06 incretin mimetics Carcinogenicity; Developmental toxicity

fmasterlde 92:08 5- alpha reductase Only met the NIOSH ¢riteria as a developmental
and/or reproductive hazard

fingolimod 92:20 biologic response In laboratory studies, increased malformations and
modifiers embryo-fetal deaths at less than the RHD; Malignant
lymphomas observed in male and female mice

fluconazole 8:18.08 azoles Only met the NIOSH criteria as a developmental
and/or reproductive hazard
68:08 androgens Tumors in mice and rats and possibly humans

flutamide 10:00 antineoplastic agents Indicated only for men
fosphenytoin 28:12.12 hydantoins Metabolized to phenytoin

fulvestrant 10:00 antineoplastic agents Only met the NIOSH criteria as a developmental
and/or reproductive hazard
hormone antagonists and/or reproductive hazard

gonadotropin, chorionic 68:18 gonadotropins Only met the NIOSH criteria as a developmental
and/or reproductive hazard
antineoplastic agents and/or reproductive hazard

68:16.08 gonadotropins; 10:00 | Only met the NIOSH criteria as a developmental

antineoplastic agents and/or reproductive hazard; Can cause fetal harm

when administered to a pregnant patient with the
possibility of spontaneous abortion

N e v e el
and/or reproductive hazard
ST s mambrane tens | o epasucie e oevemmat ity |
mucous membrane agents and/or reproductive hazard; Developmental toxicity
pobmie e R | arveesueie s ety
and/or reproductive hazard; Developmental toxicity
leflunomide 92:36 disease-modifying Teratogenic in laboratory studies at 1/10 HD; Marked
antirheumatic agents postnatal survival at 1/100 HD; Severe liver injury

reported in patients; Carcinogenicity observed at
doses below HD

lenvatinib 10:00 antineoplastic agents Only met the NIOSH criteria as a developmental
B e e
letrozole 68.16.04 Antiestrogens; 10:00 | Only met the NIOSH criteria as a developmental
leuprolide 68:16.08 gonadotropins; 10:00 | Only met the NIOSH criteria as a developmental
N =l
liraglutide 68:20.06 incretin mimetics Black Box warning for thyroid C-cell tumors, with

recombinant supporting evidence in laboratory studies; In
laboratory studies, teratogenic at or below the MRHD




“ AHFS classification Supplemental Information

lomitapide 24:06:92 antilipemic agents, Only met the NIOSH criteria as a developmental
miscellaneous and/or reproductive hazard

48:48 vasodilating agents Only met the NIOSH criteria as a developmental
and/or reproductive hazard
Only met the NIOSH criteria as a developmental
and/or reproductive hazard; IARC Group 2B
Nursing should be discontinued if megestrol is required;
Women at risk of pregnancy should avoid exposure
menotropins 68:18 gonadotropins Only met the NIOSH criteria as a developmental
and/or reproductive hazard
methyltestosterone 68:08 androgens Only met the NIOSH criteria as a developmental
and/or reproductive hazard
mifepristone 76:00 oxytocics Only met the NIOSH criteria as a developmental
and/or reproductive hazard

miltefosine 8:30.92 misc. antiprotozoals Only met the NIOSH criteria as a developmental
and/or reproductive hazard; Developmental toxicity;
Reproductive toxicity — male; Reproductive toxicity —
female

mipomersen 24:06:92 antilipemic agents, Black box warning of hepatotoxicity
miscellaneous
misoprostol 56:28.28 prostaglandins Only met the NIOSH criteria as a developmental
and/or reproductive hazard

mycophenolate mofetil 92:44 immunosuppressive Black Box warning for embryo fetal toxicity,
agents malignancies and serious infections; Increased risk of
first- trimester pregnancy loss and increased risk of
congenital malformations; Special warning: tablets
should not be crushed and capsules should not be
opened or crushed. Avoid inhalation or direct contact
with skin or mucous membranes of the powder
contained in capsules and oral suspension (before or
after constitution). If such contact occurs, wash
thoroughly with soap and water; rinse eyes with plain
water.
mycophenolic acid 92:44 immunosuppressive Black Box warning for embryo fetal toxicity,
agents malignancies and serious infections; Increased risk of
first- trimester pregnancy loss and increased risk of
congenital malformations; Black Box warning for
lymphomas and other malignancies; genotoxic in
vitro and in vivo

68:18 gonadotropins Only met the NIOSH criteria as a developmental
and/or reproductive hazard

nevirapine 8:18.08.16 nonnucleoside In laboratory studies, hepatocellular adenomas and
reverse transcriptase carcinomas at doses lower than human dose
inhibitors




“ AHFS classification Supplemental Information

10:00 antineoplastic agents Only met the NIOSH criteria as a developmental
and/or reproductive hazard
10:00 antineoplastic agents Genotoxicity; Developmental toxicity

ospemifene 68:16:12 estrogen agonist- Black box warning on increased risk of endometrial
antagonists cancer in certain populations; Risk of adverse
outcomes during pregnancy and labor

oxcarbazepine 28:12:92 anticonvulsants, Tumors observed in laboratory studies at 1/10 MRHD
miscellaneous

oxytocin 76:00 oxytocics Only met the NIOSH criteria as a developmental
and/or reproductive hazard; Developmental toxicity
— third trimester

N v el sttt SR
proliferants
inhibitors and/or reproductive hazard
paroxetine 28:16:04:20 selective serotonin | Only met the NIOSH criteria as a developmental
and/or reproductive hazard
and/or reproductive hazard
and/or reproductive hazard
pentetate calcium trisodium NA Only met the NIOSH criteria as a developmental
and/or reproductive hazard

phenoxybenzamine 12:16:04:04 non-selective IARC Group 2B
alpha-andrenergic blocking
agents

28 12.12 hydantoins IARC Group 2B

plpobroman

plerixafor 20 16 hematop0|et|c agents Only met the NIOSH criteria as a developmental
and/or reproductwe hazard

IARC Group 28
_

raloxifene 68:16:12 estrogen agonists- Abortion and developmental abnormalities seen at
antagonists low doses in laboratory studies; Evidence of tumors
at low doses in laboratory studies
rasagiine | 2836antiparkinsonianagents |

regorafenib 10:00 antineoplastic agents Only met the NIOSH criteria as a developmental
and/or reproductive hazard; Black box warning on
severe and sometimes fatal hepatotoxicity; Total loss of
pregnancy at doses lower that recommended human dose




“ AHFS classification Supplemental Information

8:18:32 nucleosides and Only met the NIOSH criteria as a developmental
Teratogenic and embryotoxic and/or reproductive hazard
nucleotides

riociguat 48:48 vasodilating agents Only met the NIOSH criteria as a developmental
and/or reproductive hazard

92:44 immunosuppressive AKA rapamycin; Increased risk of lymphomas and
agents other malignancies; Embryotoxic and fetotoxic at 0.2
HD
sonidegib 10:00 antineoplastic agents Only met the NIOSH criteria as a developmental
and/or reproductive hazard; Developmental toxicity;
Reproductive toxicity — female

and/or reproductive hazard
receptor antagonists studles

(sunitinb [ 10:00 antineoplastic agents

92:44 immunosuppressive Increased risk of Iymphomas and other malignancies;
agents Reproductive effects seen in laboratory studies below
the MRHD; Excreted in breast milk

temazepam 28:24:08 benzodiazepines Only met the NIOSH criteria as a developmental
e el o el
teriflunomide 92:20 immunomodulatory Black box warning on severe hepatotoxicity and
T ™ | ety ot ety
testosterone 68:08 androgens Only met the NIOSH criteria as a developmental
T e N = vt il
tofacitinib 92:36 disease modifying Black box warning for lymphoma and other
B =il et
topiramate 28:12.92 anticonvulsants, Only met the NIOSH criteria as a developmental
N =l o e i el
toremifene 68.16.12 estrogen agonist- Only met the NIOSH criteria as a developmental

antagonist; 10:00 and/or reproductive hazard
antineoplastic agents

N el e el
recommended human dose
R e o e o
proliferants and/or reproductive hazard
antineoplastic agents and/or reproductive hazard
i s 7
and/or reproductive hazard
and/or reproductive hazard Developmental toxicity
miscellaneous and/or reproductive hazard




Drug

AHFS classification

Supplemental Information

vemurafenib

10:00 antineoplastic agents

Only met the NIOSH criteria as a developmental
and/or reproductive hazard

vigabatrin

28:12:92 anticonvulsants,
miscellaneous

Only met the NIOSH criteria as a developmental
and/or reproductive hazard

vismodegib

10:00 antineoplastic agents

Only met the NIOSH criteria as a developmental
and/or reproductive hazard; Black box warning on
embryo-fetal death or severe birth defects; Recommend
effective contraception for females during therapy and for
seven months after treatment; present in semen; No sperm
donation during and three months post-treatment

voriconazole

8:14.08 azoles

Only met the NIOSH criteria as a developmental
and/or reproductive hazard

warfarin

20:12.04.08 coumarin
derivatives

Only met the NIOSH criteria as a developmental
and/or reproductive hazard

zidovudine

8:18:08 antiretroviral agents

[ARC Group 2B

ziprasidone

28:16:08:04 atypical

Only met the NIOSH criteria as a developmental
and/or reproductive hazard

zoledronic acid

92:24 bone resorption
inhibitors

Only met the NIOSH criteria as a developmental
and/or reproductive hazard

zonisamide

28:12:92 anticonvulsants,

Only met the NIOSH criteria as a developmental
and/or reproductive hazard




Changes to the Placement of Drugs on the List

This table identifies drugs that were either removed after the 2016 update to the List or were placed in a table
different than they were placed in the 2016 update to the List.




Drugs removed from the List
Drug Notation

Bacillus Calmette Guerin = BCG was removed from the NIOSH list because it is an infectious agent and not

(BCG) classified as a drug by FDA. For handling recommendations see drug package
insert.
paliperidone NIOSH reviewed data from studies provided by the manufacturer and determined

it is unlikely that paliperidone poses a carcinogenic, reproductive, or
developmental hazard to workers in a healthcare setting and is no longer
considered a hazardous drug by NIOSH.

pertuzumab NIOSH reviewed data concerning the developmental effects related to pertuzumab
treatment and has determined that it is unlikely that pertuzumab poses a
reproductive threat to workers in healthcare settings and is no longer considered a
hazardous drug by NIOSH.

risperidone NIOSH reviewed data from studies provided by the manufacturer and determined
it is unlikely that risperidone poses a carcinogenic, reproductive, or developmental
hazard to workers in a healthcare setting and is no longer considered a hazardous
drug by NIOSH.

televancin Televancin was removed from the NIOSH list based on data from reproductive
studies provided by the manufacturer concerning its lack of reproductive toxicity.

Drugs moved to a different table

Abiraterone Moved from Table 1 to Table 2
Acitretin Moved from Table 3 to Table 2
afatinib Moved from Table 1 to Table 2

Aflibercept Moved from Table 1 to Table 2




Alitretinoin
Anastrozole
axitinib
Azathioprine
Bexarotene
Bicalutamide
Bosentan
Bosutinib
Cabergoline
Cabozantinib
Carfilzomib
Ceizotinib
Cetrorelix
Chloramphenicol
Choriogonadotropin

cidofovir

Clomiphene

Clonazepam
Colchicine
Cyclosporine
Dabrafenib
Degarelix
Dexrazoxane
Diethylstilbestrol

Dinoprostone

Moved from Table 3 to Table 2
Moved from Table 1 to Table 2
Moved from Table 1 to Table 2
Moved from Table 2 to Table 1
Moved from Table 1 to Table 2
Moved from Table 1 to Table 2
Moved from Table 3 to Table 2
Moved from Table 1 to Table 2
Moved from Table 3 to Table 2
Moved from Table 1 to Table 2
Moved from Table 1 to Table 2
Moved from Table 1 to Table 2
Moved from Table 3 to Table 2
Moved from Table 2 to Table 1
Moved from Table 3 to Table 2
Moved from Table 2 to Table 1
Moved from Table 3 to Table 2
Moved from Table 3 to Table 2
Moved from Table 3 to Table 2
Moved from Table 2 to Table 1
Moved from Table 1 to Table 2
Moved from Table 1 to Table 2
Moved from Table 2 to Table 1
Moved from Table 2 to Table 1

Moved from Table 3 to Table 2




Divalproex Moved from Table 2 to Table 3
Dronedarone Moved from Table 3 to Table 2
Dutasteride Moved from Table 3 to Table 2

Emzalutamide Moved from Table 1 to Table 2

Ergovine/Methylergovine | Moved from Table 3 to Table 2

Eribulin Moved from Table 1 to Table 2
Erlotinib Moved from Table 1 to Table 2
Eslicarbazepine Moved from Table 3 to Table 2

Estrogen-progesterone Moved from Table 2 to Table 1
combinations

Estrogens conjugated Moved from Table 2 to Table 1

Estrogens; esterified Moved from Table 2 to Table 1

Exemestane
Finasteride
Fluconazole
Flutamide
Fulvestrant
Ganciclovir
Ganirelix
Goserelin
Histrelin
Icatibant
Lenalidomide
Letrozole
Leuprolide

Lomitapide

Moved from Table 1 to Table 2
Moved from Table 3 to Table 2
Moved from Table 3 to Table 2
Moved from Table 1 to Table 2
Moved from Table 1 to Table 2
Moved from Table 2 to Table 1
Moved from Table 3 to Table 2
Moved from Table 1 to Table 2
Moved from Table 1 to Table 2
Moved from Table 3 to Table 2
Moved from Table 2 to Table 1
Moved from Table 1 to Table 2
Moved from Table 1 to Table 2

Moved from Table 3 to Table 2




Macitentan
Magestrol
Medroxyprogesterone
Menotropins
Methyltestosterone
Mifepristone
Misoprostal
Nafarelin

Nilotinib

Oxytocin
Pamidronate
Paroxetine

Pasireotide

Pazopanib

Peginesatide

Pentetate calcium
trisodium
Plerixafor

Ponatinib
Regorafenib
Ribavirin
Riociguat
Sorafenib
Sunitinib
Temazepam

Teriflunomide

Moved from Table 3 to Table 2
Moved from Table 1 to Table 2
Moved from Table 2 to Table 2
Moved from Table 3 to Table 2
Moved from Table 3 to Table 2
Moved from Table 3 to Table 2
Moved from Table 3 to Table 2
Moved from Table 3 to Table 2
Moved from Table 1 to Table 2
Moved from Table 3 to Table 2
Moved from Table 3 to Table 2
Moved from Table 3 to Table 2
Moved from Table 3 to Table 2
Moved from Table 1 to Table 2
Moved from Table 3 to Table 2

Moved from Table 3 to Table 2

Moved from Table 3 to Table 2

Moved from Table 1 to Table 2
Moved from Table 1 to Table 2
Moved from Table 3 to Table 2
Moved from Table 3 to Table 2
Moved from Table 1 to Table 2
Moved from Table 1 to Table 2
Moved from Table 3 to Table 2

Moved from Table 3 to Table 2




Testosterone
Thalidomide
Topiramate
Toremifene
Trametinib
Tretinoin
Triptorelin
Ulipristal
Uracil mustard
Valganciclovir
Valproate
Valproic Acid
vemurafenib
Vigabatrin
Voriconazole
Warfarin
Zif-afibercept
Ziprasidone
Zoledronic Acid

Zonisamide

Moved from Table 3 to Table 2
Moved from Table 2 to Table 1
Moved from Table 3 to Table 2
Moved from Table 1 to Table 2
Moved from Table 1 to Table 2
Moved from Table 3 to Table 2
Moved from Table 1 to Table 2
Moved from Table 3 to Table 2
Moved from Table 2 to Table 1
Moved from Table 2 to Table 1
Moved from Table 3 to Table 2
Moved from Table 3 to Table 2
Moved from Table 1 to Table 2
Moved from Table 3 to Table 2
Moved from Table 3 to Table 2

Moved from Table 3 to Table 2

Moved from Table 1 to Table 2; now listed as afibercept

Moved from Table 3 to Table 2
Moved from Table 3 to Table 2

Moved from Table 3 to Table 2
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Evidence-based medicine

Svstematic Reviews
and Meta-analvses

Randomized
Controlled Double

Blind Studies ‘ CObOﬁSttfdiﬂ

Case Control Studies

(T CaseSeries \
\(. 4 ré}:. l 3 ".

4 Animal research N,
In vitro ('test tube') research
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AMPHOTERICIN B
FS 8:14.28

Prodects — Amphotericin B s avastable in vials contsmng S0 g of
drug with sodium desoaycholate 4] mg and sodiem phosphates
202 mg. (1-7003) Reconsiuie with 1 ml of stesile wager for lmyec
tlon withou! preservastives amd shake until  cle el dispersion
is obisined. The resaliant concentration i S mg/ml. of amphotencin
B. Use only stertle wter for injection withost preservatives for e
constitution because other diluents, suchs as sodasm chlonide 0095 or
solutions contaning & hactenostatic agent such as benzyl akcohol
may result in the precipstalion of te antibiotic. Foc infusion, smpds
yericm B must be fumher dilwed with destrose 5% with & pH above
424 : 4

pif — The pH of amphcdericin B (Squibb) 100 mgt m destine S% hay
been: reponed s 5.0, (149)

Osmolaliry — The osmadality of amphoteaicin B (Sguibb) 0.1 sag/ml in
dextrone S5 was desermined 10 he 256 mOwkg, (1375)

Trade Nawet s ) — Asgphocs

Admiaistration — Amphosericin B i sdminisiessd by sow intrave
nows infusion over apsproximately two (o six howes, The rocommended
concesration of the fusion s (L1 mg/ml.. {17800, 4) The drug has
abso boen given intrw-nrticslarty. smert Ity intrapleumlly, and by
ngatxn

Stability — Swcoee beact viaks at 2 %0 8 °C and protect froe lighe. (1-7/
03; 4) Akhough refrigeration s recommended, et vias of ampho-
fenicen B (Squibb) are repomed o he stable at room (empenmare for
two wecks (853) %0 ome month. (60) The manufacturer indicates th
25 0 1M potency loss aocuns i one month ar room semperaiune
(1433)

Amphotericin B reconstinuted with sierile wazer for lnjection with
oun presorvatives and siored in the dark is stable for 24 bouns a room
femperanare and for voe week under refrigention ar 2 w0 8°C (1.7}
03, 4, 108) One report indicaies thatt agueous solutions may be stable
foc over 2 week a1 both 5wl 28 °C (352)

¥ Effects — The pHl mange for optimum clarity and statelity 15 6
(145) At a pH of loss than appeoacamaiely & kadal dispersion
may hecome muetnd. (40; 148) Colloidat pesticies tend %0 coagulate
rapidly at & pH of less than 5. (4)

Lighe £ffeces — Alihosggh the mumgfactser reconmumends light peotection
for mgueous solutions of amphotericin B (1-703), several reposts in
dicase hat fowr short-ferm expositre of eaght 1 24 hours, linle differ
n0e in potency 1 observed hetween light pretected and hight-exposod
solutioms. (1505 335, 353) Loager exposee periods (1500 or higher
Imensity light exposase (2414) may result i unacoeptable potency
lusses, however

Pump Reservoiris)

AMPHOTERICIN B/123

Elaptomenic Regervaly Panps — Amphotericin B (Lyphomed) (125 mg/

ml mn destrse 5% wos cvaluasted for binding potentinl 10 natural
rubber clastomenic reservoan {Baxier). No bind was found afver
sorage for two weeka ol 35 °C with gesdle agtuiion. (2014)
Amghotericn B solstioos in elastomenc peservoir pumgs have
been staed by the pamp mesulacturers 10 be stable for the followisg
i periods refrigeralod (REF) o & room lempenstire (RT) (31)

Homepamyy, F Q2 mgfml* 10 chavs

Echipse

Intenmee, bser 025 w05 mp'ml* 10 days

HPC: Intermate LV

Medtlo 0 mpfml.* § days

*in derrrage 19N

Filration — Various studies have asvessed the effects of Shration on

e snphomericia B colloidal dispersion with didtening resulis. Hebes
and Riffkin reported that the use of 4 0.22-pm membrane filler was
unscceptable wih codloadal soletions adusted to pH4.7 S6 ind 6.5
The comcentration of amghotencin B in the e decroased sub-
ssantally after severnd bours. A 045 . 0m hilter was satistactory foe
afusions with a pH of 6.5, bt the results a1 pH 5.6 weee inconclusive
At pH 56 and 6.5, |- and 5-jum filsers both proved satisfactory in
thart they did nedt reduce the concentration ¢ pholemcon B Foethe
werbid montures resulting at pH 4.7, however, all fikers shamply ro
duced the concestration. (145) A report by Rebeagay et al. ended
suppant this g for the 022 um filter. At pl 5.7, See partiches
of ampho m B foemed and were retained by the 0.22-pun fNlier,
1 149) Gotz and Simon, using a method similar to that of Huber and
Riffim. found no spprecaable sodoctios in concentrhion with (he
0.45.um filter; bat with 2 .22 am hilver, after one bour the concen
trataon of amphotercin B delivered was abost 205 of the imtiad con-
centration. (132) Tipple et ul. reposted that when ampbotencin B
50 mpSCO ml, = dextrose 55w Ahered ugh & 0.22-pam cir
cular cellulnse ester membrane (Swinnex) or a 022-um cylindnical
cellulose ester Sher (lvex-7), the Now rate decreased dramatically
after passage of as betle as 30 ml. Flow ceased altogethes afier 100
o 00 ml. The I sample filterad comanad oo &ug. With a 145
pum coroular celinlose ester membrmne {Swinnex ). no boss of activity

prennined afier Nlrstion of X0 ml,. However, the Mow rale had
decreased. (39%) On the other hand, Prvecom et al. found no significant
difference in the amoust o polency of amphotencin B s dextrose
5% with pbosphate bufter afver Sltation with 0,22, 045~ wend S5-gum
Shees. (151)

For amphotencin B infessons, only filters with a pore size not hesy
tham 1 s sdould be sed for filtsson, (1-703; 4; [45) This would
allow 2 margm for ermor that would compensate for poasible variations
e pantscle saze (145) Also, limiting the wse of Bhrtion 50 situations
where i1 is belioved 80 be socesary hus been recommended. (598
Y
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Gen Considerations
Ambrox el‘ﬂ} ?:zciggi« powder should be packaged in w ell-close
eonmoll:d r:om temperature and protected from exposure

d Containerg
: and g
to light 3 led

Stability Reports of Compounded Preparations
Enteral

Ortega de la Cruz et al!10! reported the physical comp
liquid ambroxol hydrochloride (:\"lucos
(Novartis) enteral nutrition diet for a
separation was observed

atibility of an yng
an, Boehringer Ing
24-hour obser

ation period, No particle grow

Amikacin Sulfate
Properties
Amikacin sulfate occurs as @ white or almost white cr Ine powder. 134 Amik
injection is colorless to pale yellow or light sty (

acin sulfage
Solubility
Amikacin sulf

ate is freely soluble
acetone 34

In water out

Soluble in ethano] and
PH
A 1% aqueous solution of amikacin sy Amikacin sulfate
Injection has » PH in the range of 3.5 t0 5.5 7

Osmolality

Amikacin syifate 500 mg in 100 mL of ¢
osmolalities of 319 mOsm/kg

CXlrose §¢

1 chloride 0.9% has
and 349 mQOgm kg,

Specti
Geperal Stability Considerations
Amikaci hould be packaged ip airtight cont
ikacin sulfate injection s stor,
and its solutions are subject 1o
color chang,

air oxidation, resulting in color darkcnlﬂgv
€ 1S not ap indmalmn of drug concentration., Autoclaving commercial
amikacin sulfate vials resulted in ng Jogs of drug 113

ikacin sylfate in co \

. Ami neentrations of 0.25 1 5 mg/mL is stable (1) for at least 60 days
refrigerateq followed by 24
and storeq g room

Ours at room lemperature; (2) frozen at -15°C for 30 days, thawed

€ for 24 hours: and (3) frozen at —15°C for 30 days, thawed "“d

€0 stored at room temperature for 24 hours.!'$ Amikacin
stored frozep

4 =20°C for 30 days exhibited less than 6%

amers and stored at controlled room

7
ed at controlled room temperature.




AMIKACIN SULFATE—27

A

Amikacin sulfate, like other aminoglycoside antibiotics, is i .
penicillins and other beta-lactam antibiotics.® biotics, is incompatible with

stability Reports of Compounded Preparations
Injection like other sterile drugs, should b
" tions, like 0 , should be pre, i i i i
E:‘;u::pmpﬁme w55 prepared in a suitable clean air environment
Zbrozek et al!'40 evaluated the stability of amikacin sulfate 750 mg with 1 mL
sdded sodium chloride 0.9% (750 mg/4 mL) packaged in Becton Dickinson polypropyl .
syringes. About 2% drug loss occurred in 48 hours when stored at 23°C exposed to ﬂuor‘zc?;

light.

opmhalmic
Ophthalmic preparations. like other sterile drugs, should be prepared in a suitable clean air
environment using appropriate aseptic procedures.

Chedru-Legros et al!21° evaluated the physical and chemical stability of amikacin
sulfate fortified ophthalmic solution prepared from the commercial injection. Amikacin sulfate
(Bristol-Myers Squibb) was diluted in sodium chloride 0.9%, yielding a 50-mg/mL
concentration. The solution was passed through a Millipore 0.22-pm filter, packaged in clear
glass containers, and stored frozen at —20°C for the 75-day test period. The amikacin sulfate
solutions had a pH of 6.5 and an osmolality of 367 mOsm/kg, neither of which changed
substantially throughout the study. HPLC analysis found little or no change in drug
concentration over the 75-day study period. The authors recommended that the amikacin
sulfate fortified ophthalmic solution could be stored frozen for 75 days. However, after
thawing, refrigerated storage and discarding after three days was recommended.

Compatibility with Other Drugs

Study 1 (Vancomycin): Lin et aloss reported the activity retention and physiological
characteristics of a mixed ophthalmic solution of amikacin (Bristol-Myers Squibb) 20 mg/mL
and vancomycin (Lilly) 50 mg/mL prepared from reconstituted injections in sterile water for
injection. The mixed antibiotic solution packaged in standard ophthalmic dispensing bottles
remained clear and colorless throughout 14 days of storage refrigerated at 4°C. The admixed
ophthalmic solution had a pH of 5 to 52 and an osmolarity of about 200 .mOsm./L-
Antimicrobial activity evaluated by the disk diffusion method found no significant differences

in the zones of inhibition.

Study 2 (Vancomycin): Hui et al'!®* reported the compatibility of amei::::ei: S“lia‘;;‘ 04 :'l.fr?d:
mL and vancomyci i 0.1 mL for ophthalmic use pr in sodium
omycin hydrochloride 1 mg/0.1 mL for op thout dexamethasone

0.9% and i ; th with and wi
% and in balanced salt solution plus (BSS Plus), both w1 " sodium chloride

sodium ph ixed together in 4 mL
phosphate 0.4 mg/0.1 mL. The drugs were mixe: Thge il : cubated 8t 37°C.
uated using TDX

0'9‘,{" BSS Plus, and vitreous obtained from cadaver eyes. Ihe: :
nAn";lk*{cm sulfate and vancomycin hydrochloride concentrations w:{r;Lera
ysis, while dexamethasone sodium phosphate was assayed using .with il

No precipitati ed for amikacin sulfate mixed wit ;
precipitation was observ wreous  either with of without

hydrochloride in all three media and in the human vi 2 e
dexamethasone sodium phosphate present. In addition, no substantial 10SS o el::g E::leblrot:;
occurred within 48 hours. However, about 13% dexamethasone f:‘;“mw;bi:aﬁon 22
occurred. The authors indicated that the amikacin—vancomycin two-drug

Preferred for use in the treatment of infective endophthalmitis.
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Omeprazole Solution 2 mg/mL

Ingredients:
%meprazole 20-mg delayed-release capsule 12 capsules
Sodium Bicarbonate 8.4% QSAD: 120

Preparation Details:

. Open capsules and empty contents into a mortar.
. Add base solution to the beaker to achieve the total volume indica

Place the beaker on a magnetic stirrer and stir for 30 minutes,

Transfer solution into an appropriate size gmber bottle.
Shake well to mix.

_Stoi'age Condltaons Refrig'er'ate'.

Special Instructions: Expiration date of 14 days at room temperature.
Shake well before use.

Study Container Type: Amber-colored plastic syringe and glass

Expiration Date: 45 days

[ a———
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Formulation Product information/Administration
and strength information

Toblet 3.125 mg, Film coated tablets.
6.25 mg, 12.5 mg, No specific data on enteral tube administration are
25 mg available for this preparation.

Contains lactose and sucrose.?

Tablet 3.125 mg, The tablets will disperse in 10 mL of water if shaken

6.25 mg, 12.5 mg, for 5 minutes; the resulling dispersion has visible

25 mg particles but these do not block an 8Fr NG feeding
tube.?

Contains lactose.*

Tablet 3.125 mg, No specific data on enteral tube administration are
6.5 mg, 12.5 mg, available for this preparation.
25 mg Conlains lactose.®

site of absorption (oral o1 wisiration)
- 1 hour after an oral dose.>® The absorption rate decreases

Maximum plasma concentralioi «
J=um through to the colon, and the absorption is delayed by

progressively from the jejunun
bile and some mucoadhesive agi

Alternative routes available
None available for carvedilol; other beta-blockers are available as liquid preparations (e.g. proprano-

lol) or parenteral formulations.

Interacti
ons
food, but absorption is delayed. For this

The absolute bioavailability of carvedilol is not affected by
reduces the incidence of rapid

teason
mls:]n itis recommended that carvedilol be taken after food as this
ilation, rapid hypotension and flushing.?

Health ang safety

Stay
dard precautions apply.

Sug

est, .

. mg stions/recommendations

. I 'se tablets in water immediately prior to administration.
¢ using an alternative beta-blocker as an oral sO

pf()p,a
* Adm nolol; see separate monographs).
. Nister after feed.

adm;
"Nistering during feeding, a prolonged break is not necessary.

lution (bisoprolol, metoprolol or
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a6 m AMIKACIN SULFATE

e — e —,——————————
AMIKACIN SULFATE

Amikin"

e il ! 1S STl U oy di
S e S Al i gileys gy ald

Sy JES @
wWhoad ol 0 0 mpiml Clle L Jobee sile v o jpe & Amikacin sulfate Lo o4t Sk s
Srtarml e e o tAmIKaCIn 4l s g Wl ) T mEml Slak U onea o Y Ml L 5 (Amukacm
OU PYEAPCTIX S FRRERES L F Y g JPORORERL B 11712 ) | BOK HP N E A C! P
‘ o &
U3 Bedyepm
DS/NS  als 0 s e o0 sle Jabsa f Veeo¥ee ml b o) ) oS Loyl g8 omg o il
Ly G el S B e e e gy B e e 238 30, NS L DSW
All onany N e ol o) Amikacn eal
SNl
mE/ml Clil b Salme gols 2l JUy o205 S0t andl opd g g W sas | sl 0 000! 0 en L sle
238 o AMIKACIN oy )ls opad 2l el (Y-0C clas o VA PSI Lis s wiEs B Sis w0l TR
g il lap i 02,0 0 anedunS S e ey pbdT 2 L ) 08 0, 0 o Jale S 4 00 0] 0
i WP [ E PR Anukacin I S8 5 dU Jale s oy Sl s ——r ol ss 8 ot Jelmae als
Sl FAL g T ead |8 sles 0 cebe YR Suaa 8 g o TAmE/mi c5ile UNS G LR \DSW dug a3yl 5 022
Normosol Lo o Fle oo o0 cla b ! o 030! 8l &8, Jalwa o Sl s o
& JU S S O - o : } o) ot S J
IV PR |\ [V PR PR IO & Ay oramg'mlols LR in D5W
TO'C Shad ;0 il ¥ Sohe &y e 1 1€ glad 90 0, P Cia iy 2008 -
TOC shas el YF Con b el vt v as ety T Saa 0 1070 sl 3 28 w8 Y
> 3F pA T

YOC gl sl TY Sn &

Sl & ¢ FO shas 0 Gl T St &4 04SN e 3 230 Sove g 03 T i 4 - VO7C gl

i cov & sl e vs mg/micias L Nomosol R in DSW dog 53,473 e 33, Jobne L 4

ok &5 Goae o Al 008 o cu i TOTC gho 0 2 e Sl YT B o AmiKacin 7 Ve ) e ) o len

o 1 PC gl o 0TD mg'ml_lale L Normosol R in DSW Ly 22,0l 3 00l 13, a5 ) L) Soa
ba Beb; oo gilael 330 o Ladm TEC gled 15 Sl TF S a4 AMNKACIN gl < b ke el g, T
Ay oo S sl ) e 2 g Lol cow & mg‘mlcdal L Normosol R in DSW Loy sayl s
(P (W PR
aeily o My slay o b bylie Ojg0 001 b
Amphotencin B (Fungizone), ampicillin, cefazolin (Kelzol), cellazidime, chlorothiazide (D),
heparin, phenytom (Dilanting, thiopental ( Pentothal), vitamin B complex with C.




AMIKACIN SULFATE m 2#
L}
Al L B ) Ll e ae o) lees o Pemicilling  Amoglyeosides | g s D4 o L
3 o0 et f @ o0 Pemictlling wus ot eals L 88 Ojeo 0 gy Slalllas sl boall e ocan!

e 3 Ux salllae Kool L Gl Sl e AMNoglveosides gl oSh s g1 el L) e

Joasl e Aminoglycosides s e 4 o), Ve o oo carbenicillin (Geocillin) Penicillins
tearcillin sty s iy 4 carbemicillin (Geocrllin) e Amuinoglycosides o5 lab i o o Nly B
e 2os)s a0 Ampiallin ¢ Methuallin oxacilhin (Prostaphling - Pemicillin G (Ticar)
Haoa ) gl e netilmicin (Netromyein) o) Jes « o amikacin (Amikin) Ammoglycosides
s bl o ) Kanamivein (Kantrex) 4 gentamicm (Garamyem) 5.6 Penicilling by Sos b 2
308 Penicilling by cos i 2, 2 oels . 2= tobramycin (Nebein) & A 2006 )5 L,y
Vg g dpima el o U A Tne ) e 4 G s ale 4 ja¥0e LUl Cnal 4T a) e Sl 4

|
[

2 )yl pax LSt ) s Pemcilling ¢ Aminoglycosides o 2o o eop 5 L' S0 Jee a0 > o

300 ol S 2L g oniadll opana I 0 AU L gl s e ol Al
o sl el o Sae Ammoglycosides & Furosemide o400 Aminoglycosides o pH & a=y &
J S e chale svas g ool 5 Aminoglycoside o S o e N es s f ) LSS S L,
L Aminoglycosides aws slay,b [l pod & o 0¥ aeew ahe ) N U o sal G Glaglo

23 loglone Frrosemide

ail o S5t Hepann L K jw 9 caj5) 8
Yosite: Allopunmol (Zvlopnm), amphotenicn B cholesteryl sulfate complex (Amphote),

aathromycin, hetastarch in NS, propofol (Dipnvan)
L. @

wly o N w5 Slag o b Belie Ojpe w0y
Amobarbital (Amyial), ascorbie acid mpection, bleomycin (Blenoxane), caleium  chloride,
cileium gluconate, cefepime  (Maxipime), cefoxitin  (Mefoxin), ceftriaxone  (Rocephin),
chlogumphenicol (Chloromyeeting, chlorpheniramine  (Chlortumeton), cimetidine (Tagamet),
ciprofloxacin  (Cipro IV),  clindamyein  (Cleocin),  colistimethate  (Coly-Mycin - M),
dimenhydnnate  (Dramanune),  diphenhyvdramine  (Benadry)),  epinephrme,  ergonovine,
fhuconazole (Diflucan), furosemide (Lasix), hyaluronidase. hydrocortisone sodium phosphate.
hydrocortisone sodium succinate (Solu-Cortef), lincomycin (Lincocin), metaraminol (Aramine),
metromdazole (Flagyl 1V RTU), metronidazole  hydrochlonde with sodivm  bicarbonate,
norepinephnne (Levophed), pentobarbital (Nembutal). phenobarbstal (Luminal), phytonadione
(Aquamephyton), polymyxin B sulfate (Acrosporin), prochlosperazine edisylate (Compazine),
promethazine (Phenergon), ranitidine (Zantac), sodium bicarbonate, sucemykeholine (Anectine),
vancomyein (Vancocin), verapamil (Isoptin).
dde gt F S Sl b K 9031
Calfeine, chndamycin (Cleocing, doxapram (Dopram)

Yosite:  Acvelovir (Zovirax), alatrofloxacin  (Trovan), amufostime  (Ethyol), amsodaronc
(Cordaronc), amsacrine (Amsidine), aztreonam (Azactam), bivalivudin (Angiomax), cefpirome

I Svncrgsstic




av m AMINOPHYLLINE
0

{Cefrom), ceftazidime, cisatracurnun (Nimbex), cyclophosphamide (Cytoxan), dexamethasone
sodium phosphate (Decadron), dexmedetomsdine (Precedex), diltiszem (Cardizem), docetaxel
(Taxotere), enaloprilat (Vasotee 1V), esmolol (Brevibloc), etoposide phosphate (Etopophos),
fenoldopam (Corlopam). filgrastim (Neupogen). fluconazole (Diflucan). fludarabine (Fludara).
foscamet  (Foscavir), furosemide (Lasix). gatifloxacin  (Tequin), gemcitabine (Gemazar),
granisetron (Kvinl), betastarch i lactated electrolyte, sdarubiem (Idamyein), 1L-2, labetalol
(Nommodyne), levofloxacn (Levagqum), lmezolid (Zyvoxy, losazepam (Ativan), magnesium
sulfnte, melphalan (Alkeran), nudazolam (Versed), mulomone (Prmacar), morphine sulfate,
nicardipine, ondansctron (Zotran). paclitaxel (Taxol), perphenazine (Trilafon). remifcntanil
(Ultiva), sargramostim (Leukme), temsposide (Vumon), thiotepa, vinorelbine  (Navelbine),
warfarin (Coumadin), zidovadine (AZT).

ST 0,y p L g s JB g Jylne
Dextran 75 6% in NS, DS/LR. D2.5/0.45 NS, D2.5/NS, D5/0.225 NS, D30.33 NS, D5/0.45 NS,
D5/NS. DIONS, D3R, D53W, DIOW, D20W, mvert sugar 10% in NS, mvent sugar 10% in
water, LR, mummitol 20% m water, normosol M i DSW, nomesol R, normosol R m DSW,
0.225 NS, 0.45 NS, NS, plasma-lyte 56 in dextrose 5%, plasma-lyte 148 in dextrose 5%, R,
sodmm lactate % M

et

P Ay Aot 00 et bl ) el i Amikocin "awls 3 e P e ey 2 Al gl 4
Pagdeas 3 b ypal dal Sua Joie S0 e aml IS TP D ses gl 1as S0 ks

wly g il VY e

AMINOPHYLLINE

(79% Theophyiline), Theophylline ethy lenediamine

T 3 e 1S9 g ARD
e 0aS IS Icr\a,é S Ll

.,“'ZJ.); JlS_'.' ‘:’
Jus xas o s fea! ST MR ml Sl U L asle S0 Jeow S 0 Aminophylline .Ls e ik e

g Theophylline v i Aminophyllime =L o 7= 2 % 4 0 ml g S sl
wide oo Theophylline *3v mg olas Aminophylline Y& mg 2 wot . Ethylenediamine

Q3T @by egm ¥
& o e oadls may P ol L 20 pass (T MMl Sl L) sal B3, Do 4 WS e a2l
2z 3 NSLDSW LR ol 0 s n ol sl oo 4 -oTe - il Pl eug Lt Aminophy e

P _.r'-' N bl Y mg ml ‘;y“)s' B T L = TR e ——c J.'/_y' -.V.?“.‘ o 4

I Peak
2 Trowmgh
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Ce"flaxone

« Each vial containg Ceftriaxone (as sodium) 19

o For desp |M_injection or Intermittent 1.V, Infusion




UpToDate

Lexicomp® Drug Interactions

Lexicomp® Drug Interactions _
Title CefTRIAXone / Calcium Salts (Intravenous)

Add items to your list by searching below. ) . . . . o
Risk Rating D: Consider therapy modification
Enter item name Summary Calcium Salts (Intravenous) may enhance the adverse/toxic effect of CefTRIAXone. Ceftriaxone binds to calcium forming
an insoluble precipitate. Severity Major Reliability Rating Fair
ITEM LIST Patient Management Use of ceftriaxone is contraindicated in neonates (26 days of age or younger) who require (or are expected to
require) treatment with [V calcium-containing solutions. In other patients, these solutions can be used sequentially if the infusion lines

Clear List are flushed with a compatible fluid between ceftriaxone and calcium-containing solution infusion.

Calcium Salts (Intravenous) Interacting Members Calcium Acetate, Calcium Chloride, Calcium Gluconate

CefTRIAXone
Discussion According to ceftriaxone prescribing information, concurrent use of ceftriaxone is contraindicated in neonates (28 days of

age or younger) who require (or are expected to require) treatment with IV calcium-containing solutions.). This contraindication
Ringer's Injection (Laciated) appears to be the result of a series of worldwide deaths of neonates associated with the presence of calcium-ceftriaxone precipitates
in the kidneys and lungs. In older (ie, non-neonate) patients, sequential administration of ceftriaxone and intravenous calcium-
containing solutions is acceptable, provided that the infusion line(s) is/are flushed with compatible fluids between administrations.’
Little peer-reviewed data regarding this interaction are available. One case report in French describes a possible ceftriaxone-calcium
precipitate case in a newborn Z and two others describe biliary sludge and nephrolithiasis also attributed to calcium-ceftriaxone

Calcium Carbonate

Calcinm Gluconate *  binding.®4
Display complete list of interactions for an individual
item by clicking item name. Footnotes

1. Rocephin (ceftriaxone sodium) [prescribing information]. South San Francisco, CA: Genentech USA Inc; June 2015,

2. Belliard CR, Sibille G. [Anaphylactoid shock or precipitation of calcium-ceftriaxone in a premature newborn. A case report]. Arch
MOTE: This tool does not address chemical compatibility Pediatr. 2007:14(2):199-200. [PubMed 17166703]

related to | V. drug preparation or administration.

] szl s apf A | showall | >
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Lexicomp® Drug Interactions
|

Lexicomp® Drug Interactions _ o
Title CefTRIAXone / Ringer's Injection (Lactated)

Py t
Add items to your list by searching below. ) ] . o "
Risk Rating D: Consider therapy modification

Enter item name Summary Ringer's Injection (Lactated) may enhance the adverse/toxic effect of CefTRIAXone. Ceftriaxone binds to calcium in the

Lactated Ringer's forming an insoluble precipitate. Severity Major Reliability Rating Fair
ITEM LIST Patient Management Use of ceftriaxone is contraindicated in neonates (28 days of age or younger) who require (or are expected to
require) treatment with [V calcium-containing solutions (e, lactated ringer's solution). In other patients, these solutions can be used
Clear List sequentially if the infusion lines are flushed with a compatible fluid between ceftriaxone and calcium-containing solution infusion.

Discussion According to ceftriaxone prescribing information, concurrent use of ceftriaxone is contraindicated in neonates (26 days of
CefTRIAXONE age or younger) who require (or are expected to require) treatment with IV calcium-containing solutions.).” This contraindication

appears to be the result of a series of worldwide deaths of neonates associated with the presence of calcium-ceftriaxone precipitates

_ - in the kidneys and lungs. In older (ie, non-neonate) patients, sequential administration of ceftriaxone and intravenous calcium-

Ringers Injection (Lactaled) containing solutions is acceptable, provided that the infusion line(s) is/are flushed with compatible fluids between administrations.
Little peer-reviewed data regarding this interaction are available. One case report in French describes a possible ceftriaxone-calcium
precipitagtg case in a newborn 2 and two others describe biliary sludge and nephrolithiasis also attributed to calcium-ceftriaxone
binding.*

Calcium Carbonate

Calrium Gluconate v  Footnotes

Display complete list of interactions for an individual ) _ _ - _ )
item by clicking item name. 1. Rocephin (ceftriaxone sodium) [prescribing information]. South San Francisco, CA: Genentech USA Inc; June 2015,

2. Belliard CR, Sibille G. [Anaphylactoid shock or precipitation of calcium-ceftriaxone in a premature newborn. A case report]. Arch
Pediatr. 2007:14(2):199-200. [PubMed 17166703]

NOTE: This tool does not address chemical compatibility 3. Avci Z, Koktener A, Uras N, et al. Nephrolithiasis associated with ceftriaxone therapy: a prospective study in 51 children. Arch Dis
related to |V drug preparation or administration. Child. 2004:89(11):1069-1072. [PubMed 15499067]

& ol nuas jo.pdf ~ | Show all | X










b5l o

b o 5L 2 slag)la b b 31"" )90 4 03413
promazine (Thorazine), dopamine (Intropin), gentam.icin.(Garamycin),‘j
chlorperazine mesylate. ARe

3
—ise Mw s i

Fo sl Bld ol g )ls ass 93 ol ajes G yae Penicillins 3 Aminoglycosides ' Ll o ol o 4> b

90355 Juub 5o 4,008 Penicilling azss a5 ool ools oLt 438 5 & j0 5 9 olalllane WJl
ol

bl s coasl
# e px allle S @l L Glles a2l o Aminoglycosides L st as 4 el ol il
)l a2l (o 1ls Aminoglycosides ;s 5 L .2 gcly
Aicarcillin slag ls s

Ol )»

<Uls o 22 carbenicillin (Geocillin) Penicillins
# « carbenicillin (Geocillin) )l o= Aminoglycosides s 5 Jled 2 o SUlys Ll
=03 Ampicillin ; Methicillin oxacillin (Prostaphlin) Penicillin G (Ticar)

Ar ey b e e netilmicin (Netromycein)

ol Juis & 5 amikacin (Amikin) .Aminoglycosides
> 3 Bld ol sl kanamyein (Kantrex) , gentamicin (Gar

amycin) .5 ls Penicillins bog gad Jls e

2 Penicilling bg ooy s 2 Ay 3y sl o 2 tobramyein (Nebein) a5 > 1 e )ls 1,3 Loy
Obles 4 L odee jls o 29530 )55l ol coesl 4wy o i 4y 4l
3 la> Penicillins 3 Aminoglycosides a5 395 (o0 deog S Jol S lgze 4 > ol
S5 D2l S 3l oy
A Chle ales ) conas sle,e56 o Y-site

\J.J}.:n@bjm 63:15 @L—J)L; 4{){-:-_-&
A3l gead new Sius,

Sl oogaiia Bk 15 % L g s s 93 ool s 68

2Ly byl o0 o vancomyein (Vancocin) U es,s155 )85k
RN 02> 2 S b gls 93 Gl S 5 g JulS Gi2a 5 Jsla PH oas oslizl oazss’ 3.3, dag)ls ol 5l plaS
Ret bl SaS L S o Ampicillin , vancomy

cin (Vancocin) s Soge 5 Wised plate 43yl (S
2 S5 el w5 L S, |

313 95 ol S Ny Ooe JelS a5 S o ke asles AL b Jol> oS5
w2l vancomycein (Vancocin) L Am
pladl laze o Sgn i 5,8

b yoae il 4 4y |

PICHIlin plgs 505 4y Ui a5 5y50 55 335
97 4 p7ie el 3500 03 S Lglses 05 Oried 5 ol lile o5 sy telas

o




Handbook on

INJECTABLE
D3

N 191 Edifion

!

\.







Ve o jlach das Wl
APIB\ fea

pacalS (s9la sLa 005318 b § geusbs yides Lo 3o 3235 ) 8L S s

Roche (sjlag ls oS pudi 5 l8an L (FDA) 1,01 sl 9 138 lojlas wilis) o0 ayias (o ylSa auls el

O3S yides (5 9 ls Labeling o ,uis "5 51 96" 9 LA IaiA™ (AR 59 Ol yadl (A s Jlac) o gead yu sl el

s (igeaSly ihen (lajad b pums 3 bl Sl b i) 3 5all sla 458 (sliss ys Sy Gl Cosal 00 ga3 yuliiie

Syl Cguny P il Sye 5 59,198 48 Cad 00k oLl dacol [ 3 aly (o8 paalS (sala slag s L LA Jyla

ouh GE13S Syo 390 3 Shys po Casel oudh GEIS Glojln Gl 4 Mg S g &y 40 pasalS —( geasly ke

Cual 4388 Opgee Dglite slle) o g BBAs sl S, Bagb ) aalS sgla 00,158 g g 33,5

il goula pj Ol daly pyina O lSea da g3 i

Cpgeo (B (w58 095 pals 9 (1580 53 paealS (s gla (518 09,978 L Lt glas Ly geaSLy yidew (lajad 3 yess )
Suiily g 0 gras Tygliia slef ) 5 a3 083l

E9aae s 518 0958 ALl )3 (9eaSLs yiden 590 (3 AT 3 e Saelea FA B pasalS (s gla (518 00,91 5 L e glas 3 oo Y
audils (oo

ouls Glia Olalllas .acils 50 § g1as ou)ls (ol 593 030 98 disann gy (las yualh 4 Miss (4101593 5o ( gusSls yiden 9 puaa Y
(53 1 Sl OISl 130 9 33y (00 pen (0 gall s JLealh s 31 o gy (ol alala o ol (3 S i 4S ol

iy (o8 Tolas O jlass (il 53 Gaa gy (s a5 5) (Sl




\& OJLN:J 4:\&%'
APIBIN eyl

pacalS (s 9l (5La 00,9758 s () geuSs 3w (Lo jad §a, 35 3 (oeBls S 0

£950 432,58 2 (90 ik (5w oulal gl (K Jplas Wiils iuasal s gla (sLa OIS 35 ) ouliliest ¥
dudils g2
pdeasien (o gllies (Gauusiliog Jilo) W (13 ) gac llien yilos 3 Sutsslesa il b ljlass 59 ()9S yideo O juan -0
S 01 528 (gl oLiad L sl 18 abaen g & Snacalias dalin U 5l jlas 53 9 0Bl 0 £ 9380 (- g o ik
el a,lee ) GE,158 u 80 YV ulasd \YAS olo,al Culad V\YVY Sl ) 30 o)t ADR S 50 Saal S5 4 )Y
9590 14 9 3l 0093 Dl 6JLIS NS 9 S0 waaedi dgudiy 3 51 0590 VYO las (3l 0 4S Casal ity Sy 3 (5 uusSy e
Cocal 0uli (5138 (50359 9008 S0 0933 S50 35098 30590 10 Ha &S (ladT I Cusal BS () jlass S e 4y a0
P TY o jlach daedlol 43 1) 2 yias O jlSan da g lasns (GaBdial Gt s b 5059 3590 V 9 g 50359 3,94 A)
Ul s canalin Jglas o € 10+ Jilan (gl yidou (53359 (9338830 Olo) S0 e 54 daus g5 lass! g wala ADR
B35 ) 998 o0 dno g 1uSgs (inan a8 pladl Lial ales s s 3510 50 1o 00,975 Gl 3,55 9 salad
wliial Lal Glisel da jeaa silays 8190 I f (oalgalSs 53 51 ddga gad oM Jocu gl (33,3 (2D 9 B g (504,9
AP
Reference: www.fda.gov/medwatch / safety/2007




BT LS

Hazardous agent (NIOSH 2016 [group 2]).

Use appropriate precautions for receiving,
handling, administration, and disposal. Gloves
(single) should be worn during receiving,
unpacking, and placing in storage.



NIOSH recommends double gloving, a protective
gown, ventilated engineering controls (a class Il
biological safety cabinet or a compounding
aseptic containment isolator), and closed system
transfer devices (CSTDs) when compounding.
Double gloving, a gown, and CSTDs are
recommended during administration (NIOSH
2016).



Facilities may perform assessment of some (non-
antineoplastic) hazardous drugs to determine if
appropriate for alternative containment strategies
and handling requirements; assess risk to
determine appropriate containment strategy (USP-

NF 2017).



Hazardous agent (NIOSH 2016 [group 3]). dsuiss st

Use appropriate precautions for receiving,
handling, administration, and disposal. Gloves
(single) should be worn during receiving,
unpacking, and placing in storage.



NIOSH recommends single gloving for
administration of intact tablets or capsules. NIOSH
recommends double gloving, a protective gown,
and (if there is a potential for vomit or spit up)
eye/face protection for administration of an oral
liquid/feeding tube administration. For |V
compounding, double gloves, a protective gown,
ventilated engineering controls (a class Il biological
safety cabinet or a compounding aseptic
containment isolator), and closed system transfer
devices (CSTDs) are recommended.



Double gloving and a gown are required during |V
administration (NIOSH 2016). Premixed solutions
may be excluded from some hazardous drug
handling requirements. Assess risk to determine
appropriate containment strategy (USP-NF 2017).



[ 5 el od ,u,hb ‘s‘—ﬂ,)‘é

w-\.».‘_a.ulnl.o W’),—J',J-Wu,“,wp,a,,ﬂyi—wuml
Ortloglin- 09500595 AR (aalinted - femmlagiy il - 0adyge | ole

““""" ot jein. oS glhy puas _ypuSl yithos SUgS o palS oubabginal | . _
RO RIS PR SOV - Comd bof il

by (A Jgilis ie-B rams giel (o § 30

33,5 o duoy g ol cad wpiwd 30 95l a5l xels SleMb! J .' e
S 315 gyl plubcas i pas jo g 2lid @ gyl 951 9w

R EUTY 1) ’-T
023508 50— cond y9a (0% < Y 9398
dosl g A5 a5 5 ol e ol ped fonaljiad R s LUy O”u"‘; °

L Ol g Ol S o g,}'hi'.ﬁ'
aelS (53l Sl § - raldgli- dd g jgaa)— rm el - ol gl _. -
it ooal Y 5, e gttt i ace | COPUTE i

G Lo 4- o93001 3 Sl S g b s Sl S ot | -
5 - Syl iy

Gl by i (gl 2h- (onaly g0y 5 20 J,}"\!'."P-‘

Oeladyies Y35l

LAl b0 ey - el g U e p ity - aaligrgo-plo - sleg 1S | o gllg s )’
Cramns loliiraiile g 3958 ghunel did (gla Sigu T b

VAT LY+ Jyiile- B (mms il WIS
] J”nl'—nﬂ

i g 1l
(ilwgyle o yaal) Slhoas w3 250
(JJL-.M)L(__{ )L..:’)L)f-;—-_a'v& PS" e




L 1T olo i

Pyt 33 U 3l lag 418

J3455- o 5l Juilid

gl (S pY g3l o s sl yglg yali- o slen— i ginl ‘d o
JUalgid- Ol 5 o - JE 5 "

2 ikes 0939 395 9 3
il (g0i 3990 (LN el Gl

RERVCRPERATN SN POUN Loy [EIRIFSTERenT| PIECESve LIV B B i
2?51 s

el g3l (512 03,50 - Sl i wlle LS cldslowe sl | :

T35 30)5 Al w15 95 e deoi” paiaagdl | et 53500 e Wu"’”’

A

P B 0 bglis Sjpe 4 85 JL“EJ‘° 6L dazs ol p3lel ol (5,155 LL
D3 ooi K L Y-Site o ool A5 slag b 5 )85l Jels 5 ol

@ gyls @5 ) DS Loge,d ol WKy il voge; sualin O g0 0 aS 20 8 dxg
W3 5 5 lbass Ly

(Sl slem jlug o) M 358 @il (gl lo oy i) Flaoaad o b 250 (2l)b g anyd
(513 slandl o andigli- o1, g¥Le U aaiiao) 6 Bl (ggee 2501 o9 10 sle Sl pe By Jgies




