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Contrasting the FDA (CDER) and ASHP Drug Shortage Websites: What are the differences?
FDA ASHP
Purpose Provides information obtained from manufacturers about Notification of new shortages and status of ongoing shortages; drug
current shortages, estimated duration, and discontinuations and | shortage management resources
provides information about FDA's and other stakeholders’ roles in
addressing and preventing shortages
Audience Public Healthcare practitioners
Scope of All drugs are listed that are confirmed to be a national shortage All drug and biologic shortages reported and confirmed with
shortage list | by FDA. A shortage is considered to be the period of time when manufacturer that are national in impact.
the demand for the drug within the United States exceeds the Note: ASHP frequently lists more shortages than FDA.
supply of the drug. Note: A separate shortage webpage' for
vaccines and some biologics is maintained by the Center for
Biologics Evaluation and Research.
Source of Manufacturers notify FDA of production disruption and Voluntary reports from practitioners, patients, pharmaceutical
shortage voluntarily provided updates. Reports are also received from industry representatives and others
report ASHP and from public via drugshortages@cder.fda.gov Note 1: Information is updated based on release dates from
Note: Manufacturer-provided information represents shortage manufacturers.
status at drug firm level Note 2: Reports reflect status at healthcare provider level.
Criteria for | Manufacturers cannot meet current market demand for the drug | (1) Shortage is verified with manufacturers and (2) affects how
inclusion on | based on information provided by manufacturers and market pharmacy prepares or dispenses a product, or (3) requires use of
list sales research alternative drugs, which may affect patient care
Criteria for | One or more manufacturers are in production and able to meet All manufacturers of the drug restore all formulations and dosage
resolving full market demand sizes to full availability. Note: Product are listed despite partial or
shortage restricted availability as supply chain disruptions can result in
intermittent shortages at the provider or patient level
Reason for Provided by manufacturers using reasons required by legislation.” | Provided by manufacturer, if willing to disclose.
shortage FDA encourages firms to provide additional information about Note: May differ from FDA’s due to different sources of information
reasons and other information which, if proprietary, is and legislation requiring FDA to use specified reasons
nondisclosable without the firms’ permission.
Other Estimated duration, links to regulatory information such as recalls | Estimated duration, list of available products, implications for
information | and Dear Healthcare Provider Letters patient care and safety, shortage management strategies,
therapeutic alternatives

Developed by: Feod and Drug Administration Drug Shortage Staff, American Society of Health-System Pharmacists, and the University of Utah Drug Information Service. August

2014
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s, k %J World Health
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Strategies to increase affordability of
medicines include (1) :

1. Reducing taxes, tariffs and margins, and
developing pricing policies.

2. Promoting competition for multi-source products.

3. Generic medicines including generic substitution.

4. Good procurement practices.
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Strategies to increase affordability of
medicines include (11) :

. Equity pricing and competition for single-source
products.

. Differential pricing (sometimes also called tiered
pricing). Differential pricing has reduced the cost of
many anti-retroviral HIVV/AIDS therapies by up to 90%
in low-income countries.

. Price information and therapeutic substitution.
. Promotion of competition, use of safeguards compatible

with the agreement on Trade-Related Aspects of
Intellectual Property Rights (TRIPS), such as parallel
Importation and compulsory licensing.
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Category 1: Vidaza (x6), Signifor, Thado: (Mozobil cancer-related)

Category 2A: Tykerb (6 years), Avastin (~6 years), Revlimid (x5) , Torisel, Nexavar
(mRCC), Afinitor (mRCC/ SEGA). Inomustin

Category 2B: TS-1 (pancreatic cancer), Gliadel (Brain tumor), Firmagon (x3). Hycamtin
oral, Xgeva, Votrient, Giotrif
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Thank you for your attention!

Prof. Oliver Yoa-Pu Hu, Ph.D.,FAAPS
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— ~ Isoniazid #1 7, S| e

(=) Isoniazidéz &) 2- & 5%
L+ eESER

Table 1. Quantities and sales revenues of Isoniazid in Taiwan
drug market 2008-2010.

Qt'y(Tab)  Qt'y(Tab) Qt'y(Tab)  Cost(NTD$) Cost(NTD$) Cost(NTD$)
Manufacturer = 550g 2009 2010 2008 2009 2010

HOL i off 713,523 1,169,484 1,818,281 270,698 1,102,576 2,558,506
HO2 * * 1,500,970 1,280,323 818,002 302,835 258,318 165,040

HO3 #E7 65,160 149,064 404,747 13,079 40,492 421,922
HO4 5% 336,468 390,948 381,461 60,589 70,399 176,043
HOS Al 178,565 151,121 146,103 30,075 25,453 24,608
HO6 ! i 14,530 20,388 20,250 2,788 3,912 3,886
HO7 585 25,135 19,488 17,090 4,871 3,776 3,312
HO8 fF 1,470 1,548 6,740 227 239 1,040
HO9 # e 4,140 756 1,740 729 133 307
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2. 3 & 35— A& Content Uniformity

Table 2
Content uniformity results for the reference and top 5 brands of
Isoniazid in the market (tablets)

No. of Tablets Sandoz HO1 HO2 HO3 HO4 HO05
1 98.0 100.0 101.6 93.8 94.8 98.0
2 109.6 101.6 100.1 105.3 96.8 104.6
3 105.3 98.6 100.5 99.0 98.4 101.0
4 96.5 98.8 99.8 104.8 93.7 96.6
5 95.7 98.8 98.0 98.5 102.5 96.2
6 102.3 95.6 96.4 106.8 91.7 98.1
7 106.6 99.0 102.7 104.4 88.2 101.9
8 107.3 100.2 96.7 102.3 100.5 102.8
9 106.0 104.8 99.2 102.8 92.3 104.3
10 98.3 98.4 98.3 101.0 91.3 97.3
B Mean Content 102.6 99.6 99.3 101.9 95.0 100.1
RSD 5.06 2.38 2.02 3.90 4.50 3.22
Acceptance 12.2 5.7 4.8 9.4 143 7.7

Value

Uniformity Pass Pass Pass Pass Pass Pass

3. A 3R 4% Dissolution

—&—Ho1
~—H05
== Sandoz
HO03
== H02
HO4

100

80

a0

40

Cumulative Drug Released (%)

20

i Apparatus | Basket;
. 0.0IN HCI 900 mL; 100 rpm

0 10 20 30 40 50 60
Time (min)

Fig. 1. Dissolution profiles of the reference and top 5 brands
of Isoniazid in the market at 0.01N HCI medium.
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—i—Ho01
—O0—H05
== Sandoz
—&—H03
== H02
—{r—H04

r®

100 © o e —

80 ---
60 |

40

Cumulative Drug Released (%)

20
Apparatus | Basket;

pH 4.5; 900 mL; 100 rpm

0 10 20 30 40 50 60
Time (min)

Fig. 2. Dissolution profiles of the reference and top 5 brands
of Isoniazid in the market at pH 4.5 medium,

—a—H0

100 ~—H0S§
g =0 Sandoz
= ~0—HO3
o Lowe
§ 80 =—ir— H02
° =i TH04
=4
Z 60 -
P
-‘3
= 4
£
=
=

20
Apparatus | Basket;
pH 6.8: 900 mL: 100 rpm
0
0 10 20 30 40 50 60
Time (min)

Fig. 3. Dissolution profiles of the reference and top 5 brands
of Isoniazid in the market at pH 6.8 medium,
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Oral PK of Sandoz/H02 Isoniazid 300 mg in Normal healthy volunteer

10

—a—REF (N=12)
—o— H02 (N=12)

INH Conc. (ug/mL)
N

Time (hr)

Fig. 1. Pharmacokinetics profiles of orally administered single dose isoniazid
tablets (300mg) in normal healthy subjects. (A reference drug: Sandoz; O
test drug: HO2)
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Table 1. Pharmacokinetic parameters of plasma isoniazid for the bioequivalence
assessment between testing (H02) and reference (Sandoz) products

Pharmacokinetic Test drug Reference drug Statistical
Parameter (HO2) (Sandoz) Significance
tmax (hr) 0.750% 0.00 0.729+ 0.00 NS
Crmax (ug/mL) 5.058+1.35 6.310+ 1.59 p<0.01
AUCo.24 (hrug/mt)  12.238+2.27 12.630+ 1.99 NS
AUC.inf (hr*ug/mL) 12.77312.34 13.214%2.05 NS

ti2 (hr) 2.893+ 0.53 3.038+0.51 NS
CL/F (L/hr) 24+ 23 23122 NS
V4/F L 100.0+ 23.3 101.4+22.0 NS

Table 2. 90% confidence intervals of isoniazid plasma PK

parameters for the bioequivalence assessment between testing

(HO2) and reference (Sandoz) products

Parameter Lower limit (%) Upper limit (%) Power
AUCq.24 85.74 108.65 0.9287
AUCq.inf 85.58 108.34 0.9304
Cmax 66.3 * 97.15 0.6131
Bioequivalence criteria: 80-125%.

q e

* data fell outside the bioequivalent range.
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Dissolution Profile of Isoniazid in 0.1N HCI
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g
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Fig. 1 Isoniazid Dissolution profiles of fix dose combination
Isoniazid PK profiles of fix dose combination
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Fig. 2. Isoniazid pharmacokinetics profiles of orally administered fix
dose combination (Isoniazid 150 mg+Rifampin 300 mg) in normal
healthy subjects. (Reference drug: Rifinah; Test drug: Rx-01)
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Isoniazid PK parameters of fix dose combination

Table 1. Pharmacokinetic parameters of plasma isoniazid for the bioequivalence
assessment between testing (Rx-01) and reference (Rifinah) products

Pharmacokinetic Test drug Reference drug Statistical
Parameter (Rx-01) (Rifinah) Significance
AUC,4 14.7916.59 15.03+ 6.82 NS
AUC;¢ 15.701£ 6.94 15.59+ 6.87 NS
Cmax (ng/mL) 3.82+1.73 4.09+ 1.66 NS
Tmax () 1.08+ 1.0 0.85+ 0.74 NS
T2 () 3.77+0.98 3.43t1.16 NS
CL/F (L/hr) 11353+ 4605 11304+ 4368 NS
V/F (L) 60119+ 28083 51443+ 15940 NS

90% CI of Isoniazid PK parameters of fix dose combination

Table 2. 90% confidence intervals of isoniazid plasma PK parameters for the
bioequivalence assessment between testing (Rx-01) and reference (Rifinah)
products

Parameter Lower limit (%) Upper limit (%) Power
AUC4 91.83 106.00 0.9983
AUCins 92.60 108.47 0.9960

Chax 67.11* 116.23 0.3746
Bioequivalence criteria: 80-125%. * LR

* data fell outside the bioequivalent range.
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Rifampin Dissolution profiles of fix dose combination

Dissolution Profile of Rifampin in 0.1N HC1
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Fig. 4. Rifampin pharmacokinetics profiles of orally administered fix
dose combinatioon (Isoniazid 150mg+ Rifampin 300mg) in normal
healthy subjects. (Reference drug: Rifinah; Test Drug: Rx-01)
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Rifampin PK parameters of fix dose combination

Table 3. Pharmacokinetic parameters of plasma Rifampin for the bioequivalence

assessment between testing (Rx-01) and reference (Rifinah) products

Pharmacokinetic Test drug Reference drug Statistical
Parameter (Rx-01) (Rifinah) Significance
AUC»4 33.15+11.51 44.30+ 10.94 p<0.05
AUCy 36.30% 12.05 47.13£12.28 p<0.05
Cmax 6.94% 3.47 7.91+ 2.47 NS
Tmax (hn) 2.38+ 1.25 1.63+0.74 NS
Ta () 3.36+ 1.26 3.45+ 1.02 NS
CL/F (L/hr) 9216+ 3403 7000+ 2910 NS
V/F (L) 42812+ 15872 33039+ 10167 NS

90% CI of Rifampin PK parameters of fix dose combination

Table 4. 90% confidence intervals of Rifampin plasma PK parameters for the
bioequivalence assessment between testing (Rx-01) and reference (Rifinah)

products
Parameter Lower limit (%) Upper limit (%) Power
AUC,4 58.36* 92.73 0.4769
AUC; 60.50* 95.66 0.4841
Crnax 59.19* 117.68 0.2764
Bioequivalence criteria: 80-125%. *ER

* data fell outside the bioequivalent range.
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wlﬁ"he Drug Shortage Crisis in the United States

Causes, Impact, and Management Strategies

C. Lee Ventola, MS

1. Drug shortages are caused by many factors,
including difficulties in acquiring raw materials,

manufacturing problems, regulatory issues, and
business decisions, as well as many other

disturbances within the supply chain.

P&T® ¢ November 2011 « \ol. 36 No. 11
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Figure | National drug shortages from January 2001 to September 15,201 I, Each column represents the number of new

2002

" 2001

shortages identified during that year. (From Fox ER. University of Utah Drug Information Service.”)
P&T® « November 2011 « Vol. 36 No. 11
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?"*;'Recommendations Made at the Drug
o Shortages Summit

1. On November 5, 2010, the ASHP, ISMP, ASA, and
ASCO, hosted a summit on drug shortages in Bethesda.

2.The recommendations included improved

communication between the FDA and the manufacturer as
well as increased transparency regarding manufacturing
and inventory problems. Recommendations to relax drug
Importation laws to use tax breaks to promote the
upgrading of manufacturing lines.

P&T® ¢ November 2011 « \ol. 36 No. 11

Conclusion

1. Drug shortages have a profound impact on
patient safety.

2. Establishing clear procedures and guidelines for
managing drug shortages is essential. Proper
information-gathering, extensive collaboration,
and timely communication strategies are critical
elements of an effective drug shortage
management plan.

P&T® ¢ November 2011 « Vol. 36 No. 11
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