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Source of ineffidency Common reasons for ineffidency Ways to address inefficiency
1. Medicines: underuse Inadequate controls on supply-chain agents, Improve prescribing guidance, information, training
of generics and higher prescribers and dispensers; lower perceived and practice. Require, permit or offer incentives for
than necessary prices for efficacy/safety of generic medicines; generic substitution. Develop active purchasing
medicines historical prescribing pattemns and inefficient based on assessment of costs and benefits of
procurement/distribution systems; taxes and alternatives. Ensure transparency in purchasing and
duties on medicines; excessive mark-ups. tenders. Remove taxes and duties. Control excessive
mark-ups. Monitor and publicize medicine prices.
2. Medicines: use Inadequate pharmaceutical regulatory Strengthen enforcement of quality standards in the
of substandard and structuresfmechanisms; weak procurement manufacture of medicines; carry out product testing;
counterfeit medidnes Systems. enhance procurement systems with pre-gualification

of suppliers.

3. Medicines: inappropriate

Inappropriate prescriber incentives and

Separate prescribing and dispensing functions;

and ineffective use unethical promotion practices; consumer regulate promotional activities; improve prescribing
demand/expectations; imited knowladge guidance, information, training and practics;
about therapeutic effects; inadaquate disseminate public infermation.
regulatory frameworks.
4, Health-care products Supplier-induced demand; fee-for-service Reform incentive and payment structures (e.g.
and services: overuse or paymeant machanisms; fzar of litigation capitation or diagnosis-related group); develop and
supply of equipment, [defensive medicine). implement clinical guidelines.
investigations and
procedures
E. Health workers: Conformity with pre-determined human Undertake needs-based assessment and training;
inappropriate or costly resource policies and procedures; resistance revise remuneration policies; introduce flexible
staff mix, unmotivated by medical profession; fixed/inflaxible contracts and/or performance-related pay;
waorkers contracts; inadequate salaries; recruitment implement task-shifting and other ways of matching
based on favouritism. skills to needs.
6. Health-care services: Lack of altemative care arrangements; Provide alternative care (e.g. day care); alter
inappropriate hospital insufficient incentives to discharge; limited incentives to hospital providers; raise knowledge
admissions and length of kmowledge of best practice. about effident admission practice.
stay
7. Health-care services: Inappropriate level of managerial resources Incorporate inputs and cutput estimation into
inappropriate hospital size for coordination and control; too many hespital planning; match managerial capacity to size;

(low use of infrastructure)

hospitals and inpatient beds in some
areas, not encugh in others. Often this
reflects a lack of planning for health service

infrastructure developmant.

reduce excess capacity to raise DOCOUPANCy rate to
B0-90% (while controlling length of stay).

8. Health-care services: Insufficient knowladge or application of Improve hygiene standards in hospitals; provide
medical errors and clinical-care standards and protocols; lack of miore continuity of care; undertake mare dlinical
suboptimal quality of care guidelines; inadequate supervision. audits; monitor hospital performance.

9, Health system leakages: Unidear resource allocation guidancs; lack Improve regulation/governance, induding strong
waste, corruption and of transparency; poor accountahbility and sanction mechanisms; assess transparency/
fraud governance mechanisms; low salaries. vulnerzhility to cormuption; undertake public

spending tracking surveys; promote codes of
conduct.

10. Health interventions:

Funding high-cost, low-effect interventions

Regular evaluation and incorporation into policy of

inefficient mix/ when low-cost, high-impact options are evidence on the costs and impact of interventions,
inappropriate level of urifunded. Inappropriate balznce between technologies, medidnes, and palicy aptions.
strategies levels of care, and/or between prevention,

promotion and treatment.
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\A .Defining Hazardous Drugsv Hazardous drugs include those used for cancer chemotherapy, antiviral drugs, hormones, some
bioengineered drugs, and other miscellaneous drugs.

\a .American Society of Health-System Pharmacists

y.. Occupational Safety and Health Administration (OSHA)
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+(800) HAZARDOUS DRUGS—HANDLING IN HEALTHCARE SETTINGS

{Chapter to become official July 1, 2018.) Refer to USP Notice of Intent to Revise (9/29/2017)
1. INTRODUCTION AND SCOPE

This chapter describes practice and quality standards for handling hazardous drugs (HDs) to promaote patient safety, worker
safety, and environmental protection. Handling HDs includes, but is not limited to, the receipt, storage, compounding, dis-
pensing, administration, and disposal of sterile and nonsterile products and preparations.

This chapter applies to all healthcare personnel wheo handle HD preparations and all entities that store, prepare, transport, or
administer HDs (e.g., pharmacies, hospitals and other healthcare institutions, patient treatment clinics, physicians’ practice fa-
cilities, or veterinarians' offices). Personnel who may potentially be exposed to HDs include, but are not limited to: pharma-
cists, pharmacy technicians, nurses, physicians, physician assistants, home healthcare workers, veterinarians, and veterinary
technicians.

Entities that handle HDs must incorporate the standards in this chapter into their occupational safety plan. The entity's
health and safety management system must, at a minimum, include:

# A list of HDs

» Facility and engineering controls

* Competent personnel

» Safe work practices

* Proper use of appropriate Personal Protective Equipment (PPE)
» Policies for HD waste segregation and disposal

The chapter is organized into the following main sections:

1. Introduction and Scope

2. List of Hazardous Drugs

3. Types of Exposure

4. Responsibilities of Personnel Handling Hazardous Drugs

5. Facilities and Engineering Controls

6. Environmental Quality and Control

7. Personal Protective Equipment

8. Hazard Communication Program

9. Personnel Training
10. Receiving
11. Labeling, Packaging, Transport, and Disposal
12. Dispensing Final Dosage Forms
13. Compounding
14. Administering
15. Deactivating, Decentaminating, Cleaning, and Disinfecting
16. Spill Control
17. Documentation and Standard Operating Procedures
18. Medical Surveillance

Clossary

Appendices
Appendix 1: Acronyms
Appendix 2: Examples of Designs for Hazardous Drug Compounding Areas
Appendix 3: Types of Biological Safety Cabinets

References

2. LIST OF HAZARDOUS DRUGS

The Mational Institute for Occupational Safety and Health (MIOSH) maintains a list of antineoplastic and other HDs used in
healthcare. An entity must maintain a list of HDs, which must include any items on the current NIOSH list that the entity han-
dles. The entity's list must be reviewed at least every 12 months. Whenever a new agent or dosage form is used, it should be
reviewed against the entity's list.

The MIOSH list of antineoplastic and other HDs provides the criteria used to identify HDs. These criteria must be used to
identify HDs that enter the market after the most recent version of the NIOSH list, or that the entity handles as an investiga-

tional drug. If the information available on a drug is deemed insufficient to make an informed decision, consider the drug haz-
ardous until more information is available.
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J31> 1Jg5 (NIOSH cew o \ 04,5) Antineoplastic clag,ls

dogiye oSy @ sl pb
o ARSENIC TRIOXIDE -,)/. AMP
> CAPECITABINE o--MG TAB
ool DOXORUBICIN LIPOSOMAL y-MG/y-ML VIAL
& ERLOTINIB y--MG TAB
£ ERLOTINIB ya-MG TAB
I ERLOTINIB ya-MG TAB
S ERLOTINIB ya-MG TAB
ol EXEMESTANE yaMG TAB
I EXEMESTANE yaMG TAB
o FLUTAMIDE va-MG TAB
S IMATINIB MESYLATE y--MG CAP
() IMATINIB MESYLATE y.-MG TAB
S IMATINIB MESYLATE ¥--MG TAB
sz LEFLUNOMIDE y-MG TAB
.z LEFLUNOMIDE v-MG TAB
() LETROZOLE y,oMG TAB
ol LETROZOLE y,sMG TAB
@l LETROZOLE y,oMG TAB
oo LETROZOLE y,oMG TAB
ol MEGESTROL ACETATE ¥-MG TAB
() MEGESTROL ACETATE ¥-MG TAB
& METHOTREXATE SODIUM y,oMG TAB
() NILOTINIB ya-MG CAP
1> NILOTINIB y.-MG CAP
S NILOTINIB v.-MG CAP
Gy PACLITAXEL sMG/ML ysyML VIAL
Gy PACLITAXEL ALBUMIN BOUND y.-MG VIAL

SORAFENIB y--MG TAB
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J31> g5 (NIOSH s jpé ) o4,5) Antineoplastic sl

Y aalo A )5~S ‘_;{9)|.) < A.ob)l.ci u.ulwl »

9> pb

Sy SORAFENIB y--MG TAB
1> SUNITINIB MALATE yv,aMG CAP
Sy SUNITINIB MALATE \v,aMG CAP
1> SUNITINIB MALATE yaMG CAP
Sy SUNITINIB MALATE yaMG CAP
5 SUNITINIB MALATE yaMG CAP
1> SUNITINIB MALATE »-MG CAP
S SUNITINIB MALATE »-MG CAP
ol TAMOXIFEN CITRATE v-MG TAB
ol TAMOXIFEN CITRATE v-MG TAB
o TRIPTORELIN ACETATE y\,yaMG VIAL
By TRIPTORELIN ACETATE y,yaMG SYRINGE
zzd TRIPTORELIN ACETATE y,yaMG VIAL
By TRIPTORELIN ACETATE y,yaMG VIAL
o TRIPTORELIN ACETATE y,yaMG VIAL
> TRIPTORELIN ACETATE 44,,MCG INJECTION
B TRIPTORELIN ACETATE 44,,MCG INJECTION

TRIPTORELIN PAMOATE \,yaMG VIAL

Y Cod

J31> 0Jg5 (NIOSH s yeb ¥ o4,5) Hazardous LI non-Antineoplastic lag,ls

AY dnlo A jguiS gl (6 4eblol bl

bgiye <S55 s> el
., AZATHIOPRINE YyaMG TAB
., AZATHIOPRINE a-MG TAB
e CARBAMAZEPINE \--MG/aML \Y-ML SUSP

.J.g;g

CARBAMAZEPINE v--MG TAB

<

CARBAMAZEPINE y--MG TAB

G.J

CARBAMAZEPINE v--MG TAB
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J31> 0Jg5 (NIOSH s yes ¥ 64,5) Hazardous LI non-Antineoplastic clag,ls
AY anlo A 935 gl (s acllel ol 5
dbgye &S50 s> pb
£ CARBAMAZEPINE y--MG TAB
Jeed CARBAMAZEPINE y--MG TAB
By CARBAMAZEPINE y--MG TAB
> CARBAMAZEPINE y--MG TAB
S CARBAMAZEPINE y--MG TAB
., CARBAMAZEPINE SR y--MG TAB
z CARBAMAZEPINE SR y--MG TAB
. CARBAMAZEPINE SR y--MG TAB
.y CARBAMAZEPINE SR y--MG TAB
lyed CARBAMAZEPINE SR ¥--MG TAB
lyed CHLORAMPHENICOL -,»7. OPH DROP
e CHLORAMPHENICOL - 5% OPH DROP
-z CHLORAMPHENICOL SODIUM SUCCINATE yG VIAL
oehs DEFERIPRONE yvoMG EC TAB
oehs DEFERIPRONE ys-MG EC TAB
ol DEFERIPRONE a--MG EC TAB
S DIVALPROEX (VALPROATE SEMISODIUM) ya-MG TAB
1> DIVALPROEX (VALPROATE SEMISODIUM) ya-MG TAB
l> DIVALPROEX (VALPROATE SEMISODIUM) ya-MG TAB
1> DIVALPROEX (VALPROATE SEMISODIUM) ya-MG TAB
O DIVALPROEX (VALPROATE SEMISODIUM) ya-MG TAB
oD DIVALPROEX (VALPROATE SEMISODIUM) v5-MG TAB
> DIVALPROEX (VALPROATE SEMISODIUM) ya-MG TAB
ey DIVALPROEX (VALPROATE SEMISODIUM) ya-MG TAB
o DIVALPROEX (VALPROATE SEMISODIUM) v5-MG TAB
TS DIVALPROEX (VALPROATE SEMISODIUM) a.-MG TAB
l> DIVALPROEX (VALPROATE SEMISODIUM) a--MG TAB
o DIVALPROEX (VALPROATE SEMISODIUM) a--MG TAB
l> DIVALPROEX (VALPROATE SEMISODIUM) a--MG TAB
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J31> 0Jg5 (NIOSH s yes ¥ 64,5) Hazardous LI non-Antineoplastic clag,ls
AY anlo A 935 gl (s acllel ol 5
dbgye &S50 s> pb
l> DIVALPROEX (VALPROATE SEMISODIUM) a--MG TAB
O DIVALPROEX (VALPROATE SEMISODIUM) a--MG TAB
lyed DIVALPROEX (VALPROATE SEMISODIUM) a--MG TAB
e DIVALPROEX (VALPROATE SEMISODIUM) a--MG TAB
> DIVALPROEX (VALPROATE SEMISODIUM) a--MG TAB
S. oo DIVALPROEX (VALPROATE SEMISODIUM) a--MG TAB
Lo lcd DIVALPROEX (VALPROATE SEMISODIUM) a--MG TAB
1> FINGOLIMOD -,0MG CAP
20,8 FINGOLIMOD -,0sMG CAP
1> FINGOLIMOD -,0MG CAP
sz LEFLUNOMIDE y-MG TAB
.z LEFLUNOMIDE y-MG TAB
£33 LENALIDOMIDE y- MG CAP.
KRS MEDROXYPROGESTERONE ACETATE \o-MG/\ML AMP
AR MEDROXYPROGESTERONE ACETATE aMG TAB
S MEDROXYPROGESTRON a--MG/y ML VIAL
| METHIMAZOLE aMG TAB
ol METHIMAZOLE sMG TAB
Jews METHIMAZOLE aMG TAB
1> MYCOPHENOLATE MOFETIL a--MG TAB
S MYCOPHENOLATE MOFETIL a--MG TAB
S OXCARBAZEPINE yo-MG TAB
by OXCARBAZEPINE Yo-MG TAB
by OXCARBAZEPINE y--MG TAB
Dy OXCARBAZEPINE y--MG TAB
S OXCARBAZEPINE y--MG TAB
| PHENYTOIN y-MG/sML y¥-ML SUSP
Jo PHENYTOIN COMPOUND TAB
o PHENYTOIN COMPOUND TAB
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J31> 0Jg5 (NIOSH s yes ¥ 64,5) Hazardous LI non-Antineoplastic clag,ls
AY anlo A 935 gl (s acllel ol 5
grye &8 i s> pb

oS PHENYTOIN SODIUM VY. ¥-G CREAM
b PHENYTOIN SODIUM v/ ¥-G CREAM
S PHENYTOIN SODIUM VY. ¥-G CREAM

| PHENYTOIN SODIUM y.-MG CAP
Jios PHENYTOIN SODIUM y..-MG CAP
oS PHENYTOIN SODIUM ya-MG/osML AMP
INE ) PROGESTERONE ¥.-MG SUPP
o PROGESTERONE ¥..-MG SUPP

[ RALOXIFENE #-MG TAB

£33 RALOXIFENE £-MG TAB

ol RALOXIFENE #-MG TAB

1> RALOXIFENE £-MG TAB

o RISPERIDONE YMG TAB

S RISPERIDONE YMG TAB

> RISPERIDONE YMG TAB

- RISPERIDONE YMG TAB

. RISPERIDONE YMG TAB

> RISPERIDONE YMG TAB

. RISPERIDONE YMG TAB

Dy RISPERIDONE ¥MG TAB

33 SORAFENIB y--MG TAB
S SORAFENIB Y--MG TAB

o SPIRONOLACTONE y.-MG TAB
O SPIRONOLACTONE y.-MG TAB
PR SPIRONOLACTONE y--MG TAB
S SPIRONOLACTONE yaMG TAB
O SPIRONOLACTONE yaMG TAB
PR SPIRONOLACTONE yaMG TAB

l> TACROLIMUS - ,-y7 ¥-G OINT
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J31> 0Jg5 (NIOSH s yes ¥ 64,5) Hazardous LI non-Antineoplastic clag,ls

AY anle A jguiS gl (6 4eblal bl

grye &8 i s> pb
o TACROLIMUS -,.¥7 v-G OINT
> TACROLIMUS -3/ ¥-G OINT
oo TACROLIMUS -/ ¥-G OINT
la.cb. TACROLIMUS YMG CAP
3. TERIFLUNOMIDE y¥MG TAB
ol VALACICLOVIR y---MG TAB
£ VALACICLOVIR y---MG TAB
ol VALACICLOVIR »--MG TAB
gD VALACICLOVIR »--MG TAB

ol

VALGANCICLOVIR ¥o-MG TAB

¥ e

J5b

Mg (NIOSH caopd ¥ 09)5) e aJg o)lee L NON-Antineoplastic syl

AV anlo A y5iS 29yl (6 alylo] olul p

abgyye &S

9> pb

SNV RE N

BOSENTAN \voMG TAB

BOSENTAN \vaMG TAB

BOSENTAN #v,0MG TAB

CABERGOLINE - ,0MG TAB

CABERGOLINE - ,0MG TAB

CABERGOLINE - ,0aMG TAB

CABERGOLINE YMG TAB

CABERGOLINE YMG TAB

re.u,:.T.J

CABERGOLINE YMG TAB

i

CABERGOLINE YMG TAB
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CLONAZEPAM YMG TAB

& CLONAZEPAM YMG TAB
Sy CLONAZEPAM YMG TAB
> CLONAZEPAM YMG TAB
S CLONAZEPAM YMG TAB
Sp CLONAZEPAM YMG TAB

o5l oyl CLONAZEPAM YMG TAB
o CLONAZEPAM YMG TAB

Sy CLONAZEPAM YMG TAB
> CLONAZEPAM YMG TAB
S CLONAZEPAM YMG TAB
o CLONAZEPAM YMG TAB

5 CLONAZEPAM YMG TAB
Jios CLONAZEPAM YMG TAB
S CLONAZEPAM YMG TAB
b COLCHICINE YMG TAB
o COLCHICINE YMG TAB
o FINASTERIDE \MG TAB
Gl FINASTERIDE \MG TAB
o FINASTERIDE sMG TAB
Gl FINASTERIDE sMG TAB
5 FLUCONAZOLE \--MG CAP

S FLUCONAZOLE \--MG CAP

> FLUCONAZOLE \--MG CAP
ol FLUCONAZOLE \--MG CAP
Jio FLUCONAZOLE \--MG CAP
5 FLUCONAZOLE \--MG CAP
Soo FLUCONAZOLE \--MG CAP
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o FLUCONAZOLE \--MG TAB
Grobd FLUCONAZOLE \--MG/a-ML INF
R FLUCONAZOLE 12-MG CAP
5 FLUCONAZOLE 12-MG CAP

S FLUCONAZOLE \5-MG CAP

> FLUCONAZOLE \5-MG CAP
Jiod FLUCONAZOLE \5-MG CAP
S FLUCONAZOLE 15-MG CAP
R FLUCONAZOLE \2-MG TAB
> FLUCONAZOLE Y--MG CAP
Jeod FLUCONAZOLE Y--MG CAP
R FLUCONAZOLE Y--MG TAB
Grobo FLUCONAZOLE Y--MG/)--ML INJ
S FLUCONAZOLE 5-MG CAP

5 FLUCONAZOLE 5-MG CAP

> FLUCONAZOLE 5-MG CAP
Jeod FLUCONAZOLE 5-MG CAP
S FLUCONAZOLE 5-MG CAP
yoed MISOPROSTOL 1--MCG TAB
yoed MISOPROSTOL Y- -MCG TAB
) OXYTOCIN y-U/AML AMP
EiS> OXYTOCIN y-U/AML AMP
) OXYTOCIN aU/\ML AMP
i8> OXYTOCIN aU/\ML AMP
> PAMIDRONATE DISODIUM &-MG/\-ML AMP
i8> PAMIDRONATE DISODIUM &-MG/\-ML AMP
S PAMIDRONATE DISODIUM &-MG/)-ML AMP

L;J..)..)

PAROXETIN v-MG TAB
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La.cé. PLERIXAFOR y¥ML/y,yML VIASL
oS TESTOSTRONE ENANTATE \--MG/yML AMP
oS TESTOSTRONE ENANTATE ya-MG/yML AMP
S TOPIRAMATE y--MG TAB
e TOPIRAMATE y--MG TAB
> TOPIRAMATE y--MG TAB

1> TOPIRAMATE y--MG TAB
S TOPIRAMATE y.-MG TAB
S TOPIRAMATE yaMG TAB
Is TOPIRAMATE yaMG TAB
S TOPIRAMATE yaMG TAB
oo TOPIRAMATE yaMG TAB
1> TOPIRAMATE »-MG TAB
S TOPIRAMATE 4-MG TAB
e TOPIRAMATE 4-MG TAB
S TOPIRAMATE 4-MG TAB
sl TRETINOIN -,-va7 GEL
S TRETINOIN -,-va7 GEL
p.S TRETINOIN -,-va7 GEL
e TRETINOIN -,-va7 GEL
s TRETINOIN -,-0% YoG CREAM
p.S TRETINOIN -,-07% YaG CREAM
S TRETINOIN -,-07% GEL
pS TRETINOIN -,-07% GEL
sl TRETINOIN -,-0% LOTION
o TRETINOIN_BULK

VALPROATE SODIUM \.-MG/ML YML AMP

VALPROATE SODIUM \.-MG/ML ¥ML AMP
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VALPROATE SODIUM y.-MG TAB

VALPROATE SODIUM y.-MG TAB

VALPROATE SODIUM y.-MG TAB

VALPROATE SODIUM y.-MG TAB

VALPROATE SODIUM y.-MG TAB

VALPROATE SODIUM y.-MG TAB

VALPROATE SODIUM y.-MG/aML yy-ML SYRUP

VALPROATE SODIUM y--MG/aML \y-ML SYRUP

VALPROATE SODIUM y--MG/aML \y-ML SYRUP

VALPROATE SODIUM y»s-MG SR TAB

VALPROATE SODIUM ¥-.-MG INJ

VALPROATE SODIUM a--MG SR TAB

VALPROATE SODIUM a--MG SR TAB

VALPROATE SODIUM a.-MG TAB

VORICONAZOLE y--MG TAB

VORICONAZOLE v--MG TAB

VORICONAZOLE v--MG TAB

ZOLEDRONIC ACID aMG/y--ML INJ

lo.cd. oy

ZOLEDRONIC ACID aMG/y--ML INJ

ZOLEDRONIC ACID MONOHYDRATE fMG/aML
INJ

la.cd. oy

ZOLEDRONIC ACID MONOHYDRATE fMG/aML
INJ

Sy

ZOLEDRONIC ACID MONOHYDRATE fMG/aML
INJ

ZOLEDRONIC ACID MONOHYDRATE fMG/aML
INJ

ZONISAMIDE y.-MG CAP

ZONISAMIDE y.-MG CAP
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ZONISAMIDE y.-MG TAB

2.

ZONISAMIDE y.-MG CAP

(Qw‘o.).&@bd.b’u;égpu)wba&f)dlnlj) °



