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Drug Shortages Pervade Many Aspects of Patient Care 

Shortages can worsen patients' health outcomes by causing delays in treatment or changes in 
treatment regimens. such as substituting less effective therapies. when a drug of choice is not 
available. Even when alternatives to the preferred drug are available. a patient's care may be 
compromised. According to a recent study. 56 percent of hospitals reported they had changed 
patient care or delayed therapy in light of drug shortages: 36.6 percent said they had rescheduled 
non-urgent or emergent procedures. 

Childhood Cancer 

Drug shortages can have a drastic impact on the 
most vulnerable patients. An estimated 90 percent 
of the 3.000 children afflicted with T-cell acute 
lymphoblastic leukemia (ALU are curable (5-year 
event-free survival). However. many of the drugs 
used to treat children with ALL (the most common 
childhood cancer) are older drugs. potentially 
making them more vulnerable to shortage. From 
2009-2019. 9 of the 11 drugs used to treat ALL were 
in and out of shortage. Despite recent evidence that 
adding nelarabine to children's treatment regimens 
improves survival rates and is thus becoming the 
new standard of care. nelarabine has been in 
shortage recently. causing much anguish and grief 
for patients. parents. and clinicians. 

'' 
"I am caring for a 12-year-old girl with newly diagnosed T-cell acute 
lymphoblastic leukemia. As soon as the diagnosis was confirmed. 
I reached out to pharmacy colleagues who confirmed that our hospital 
had no nelarabine. Nelarabine was recently proven to improve 
survival in children like my patient with T-cell ALL. Through their 
herculean efforts. enough nelarabine was secured for at least the first 
cycle of treatment. It remains to be seen whether we will be able to 
obtain enough drug for subsequent cycles." 

- Yoram Unguru, MD, MS, MA, The Children's Hospital at Sinai, Johns Hopkins Berman Institute of Bioethics 
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Palliative Care 

Bleomycin is used for palliative treatment of a 
number of forms of cancer including Hodgkin 
and non-Hodgkin lymphoma. In 2016. a severe 
shortage of bleomycin led to use of alternative 
treatment regimens. Although just as effective. 
the alternatives require inpatient stay. 
increasing stress for patients and families. 
potentially exposing patients to pathogens in 
the hospital environment. and substantially 
increasing costs. 
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Q�-XQH�������D�ELSDUWLVDQ�JURXS�RI����8�6��6HQDWRUV�DQG�����PHPEHUV�RI�WKH�+RXVH�RI�5HSUHVHQWDWLYHV� 
ZURWH�WR�6FRWW�*RWWOLHE��0'��WKHQ�&RPPLVVLRQHU�RI�)RRG�DQG�'UXJV��WR�DVN�IRU�DVVLVWDQFH�LQ�DGGUHVVLQJ� 
WKH�1DWLRQ¶V�GUXJ�VKRUWDJH�FULVLV��7KHLU�OHWWHUV�XUJHG�WKH�)RRG�DQG�'UXJ�$GPLQLVWUDWLRQ��)'$�RU� 
³WKH�$JHQF\´��WR�FRQYHQH�D�WDVN�IRUFH�WR�VWXG\�WKH�SUREOHP��SUHSDUH�D�UHSRUW�RQ�WKH�URRW�FDXVHV�RI�GUXJ� 
VKRUWDJHV��DQG�PDNH�UHFRPPHQGDWLRQV�IRU�HQGXULQJ�VROXWLRQV��7KH�IXOO�YHUVLRQ�RI�WKLV�UHSRUW�LV�DYDLODEOH� 
RQ�WKH�)'$�ZHEVLWH�DW�KWWS���ZZZ�IGD�JRY�PHGLD��������GRZQORDG� 

,Q�UHVSRQVH�WR�WKLV�UHTXHVW�IURP�&RQJUHVV��WKH�)'$�FRQYHQHG�DQ�LQWHU�DJHQF\�'UXJ�6KRUWDJHV�7DVN� 
)RUFH��³7DVN�)RUFH´��RI�VHQLRU�RI¿FLDOV�GUDZQ�IURP�LWV�RZQ�UDQNV�DQG�VHYHUDO�SDUWQHU�)HGHUDO�DJHQFLHV�1 

7KH�$JHQF\�LQYLWHG�SXEOLF�SDUWLFLSDWLRQ�WKURXJK�D�SXEOLF�PHHWLQJ�RQ�1RYHPEHU����������ZLWK�D� 
GRFNHW�WR�UHFHLYH�FRPPHQWV��DQG�LQYLWHG�VWDNHKROGHUV�WR�D�VHULHV�RI�OLVWHQLQJ�VHVVLRQV��7KH�7DVN�)RUFH� 
FRPPLVVLRQHG�D�WHDP�RI�)'$�HFRQRPLVWV�DQG�RWKHU�VFLHQWLVWV�WR�DQDO\]H�GUXJV�WKDW�ZHQW�LQWR�VKRUWDJH� 
EHWZHHQ�FDOHQGDU�\HDUV�����������ZLWK�D�YLHZ�WR�XQGHUVWDQGLQJ�WKH�XQGHUO\LQJ�IRUFHV�WKDW�ZHUH�GULYLQJ� 
WKHP��7KH�DQDO\VWV�UHOLHG�RQ�WKH�VWDWXWRU\�GH¿QLWLRQ�RI�GUXJ�VKRUWDJH��DV�D�SHULRG�RI�WLPH�ZKHQ�WKH� 
GHPDQG�RU�SURMHFWHG�GHPDQG�IRU�WKH�GUXJ�ZLWKLQ�WKH�8�6��H[FHHGV�WKH�VXSSO\�2 The Agency is now issuing 
WKLV�UHSRUW�FRQWDLQLQJ�WKH�7DVN�)RUFH¶V�DQDO\VLV�RI�URRW�FDXVHV�DQG�UHFRPPHQGDWLRQV�IRU�DGGUHVVLQJ�WKHP�� 
$OWKRXJK�WKH�IRFXV�RI�WKH�UHSRUW�LV�RQ�KXPDQ�GUXJV�3�PDQ\�RI�WKH�VDPH�FRQFHUQV�DSSO\�WR�YHWHULQDU\� 
PHGLFLQHV�XVHG�WR�WUHDW�VHUYLFH��FRPSDQLRQ��DQG�IRRG�SURGXFLQJ�DQLPDOV�4 

   

 
 

 
 

   
 

 

   
 

 

 

  

1.	 The Drug Shortages Task Force brings together officials not only from the U.S. Food and Drug Administration, but also 
from several partner agencies including the Centers for Medicare and Medicaid Services, the Department of Defense, the 
Department of Veterans Affairs, the Federal Trade Commission, and the Office of the Assistant Secretary for Preparedness 
and Response within the Department of Health and Human Services (HHS). In addition, the Task Force consulted with 
officials from the Defense Advanced Research Projects Agency, the U.S. Department of the Treasury, and the Drug 
Enforcement Administration within the U.S. Department of Justice. This Task Force is not to be confused with a previously 
established drug shortage task force, which was formed in 2012 to implement some provisions of FDASIA and has focused 
its activities on preventing and mitigating actual drug shortages. 

2.	 The Federal Food, Drug, and Cosmetic Act (FD&C Act) defines a “drug shortage” as “a period of time when the demand or 
projected demand for the drug within the United States exceeds the supply of the drug.” FD&C Act s. 506C(h)(2) (21 U.S.C. 
356c(h)(2)). The statutory definition of “drug shortage” is not limited to medically necessary drugs. 

3.	 Section 201(g)(1) of the FD&C Act (21 U.S.C. 321(g)(1)) provides that the term “drug” means: “(A) articles recognized in 
the official United States Pharmacopoeia, official Homoeopathic Pharmacopoeia of the United States, or official National 
Formulary, or any supplement to any of them; and (B) articles intended for use in the diagnosis, cure, mitigation, treatment, 
or prevention of disease in man or other animals; and (C) articles (other than food) intended to affect the structure or any 
function of the body of man or other animals; and (D) articles intended for use as a component of any articles specified in 
clause (A), (B), or (C).” 

4.	 Under certain conditions, the Animal Medicinal Drug Use Clarification Act of 1994 allows for the use of approved human 
drugs in animals. Because veterinarians, especially those in the companion animal field, often use human drugs in their 
patients, shortages of human drugs can affect veterinary medicine. 
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$V�WKH�&RQJUHVVLRQDO�OHWWHUV�QRWHG��GUXJ�VKRUWDJHV��LQFOXGLQJ�WKRVH�WKDW�DULVH�GXULQJ�HPHUJHQFLHV�� 
KDYH�EHHQ�D�SHUVLVWHQW�SUREOHP�GHVSLWH�SXEOLF�DQG�SULYDWH�VHFWRU�HIIRUWV�WR�SUHYHQW�DQG�PLWLJDWH�WKHP�� 
$QDO\VLV�SUHVHQWHG�E\�)'$�DW�WKH�1RYHPEHU������SXEOLF�PHHWLQJ�VKRZHG�WKDW�WKH�QXPEHU�RI�RQJRLQJ� 
GUXJ�VKRUWDJHV�KDV�UHFHQWO\�EHHQ�LQFUHDVLQJ�DIWHU�GHFOLQLQJ�IURP�D�SHDN�LQ�������DQG�GUXJ�VKRUWDJHV�KDYH� 
EHHQ�ODVWLQJ�ORQJHU��LQ�VRPH�FDVHV�PRUH�WKDQ���\HDUV��)'$�DQDO\]HG�����GUXJV�WKDW�ZHQW�LQWR�VKRUWDJH�LQ� 
WKH���\HDU�SHULRG�EHWZHHQ������DQG�������2I�WKH�����GUXJV5�LQ�WKH�VDPSOH�����SHUFHQW�������ZHUH�GUXJV� 
DGPLQLVWHUHG�E\�LQMHFWLRQ��³VWHULOH�LQMHFWDEOHV´��DQG����SHUFHQW�������ZHUH�GUXJV�WKDW�KDYH�D�JHQHULF� 
YHUVLRQ�RQ�WKH�PDUNHW���7KH\�ZHUH�DOVR�ROGHU�GUXJV��ZLWK�D�PHGLDQ�WLPH�VLQFH�¿UVW�DSSURYDO�RI�DOPRVW���� 
\HDUV��$IWHU�PDQ\�\HDUV�RII�SDWHQW��WKH�LQMHFWDEOHV�W\SLFDOO\�ZHUH�VROG�DW�UHODWLYHO\�ORZ�SULFHV��,Q�WKH�\HDU� 
SULRU�WR�JRLQJ�LQWR�VKRUWDJH��WKH�PHGLDQ�SHU�XQLW�SULFH�ZDV�������IRU�DOO�WKH�VKRUWDJH�GUXJV���������IRU� 
LQMHFWDEOHV��DQG�������IRU�RUDOO\�DGPLQLVWHUHG�GUXJV������ 

 

 

Information from health care providers, patients, and 

research studies suggests that the clinical and financial 

effects of shortages are substantial. 

,QIRUPDWLRQ�IURP�KHDOWK�FDUH�SURYLGHUV��SDWLHQWV��DQG�UHVHDUFK�VWXGLHV�VXJJHVWV�WKDW�WKH�FOLQLFDO�DQG� 
¿QDQFLDO�HIIHFWV�RI�VKRUWDJHV�DUH�VXEVWDQWLDO��+RZHYHU��FRPSUHKHQVLYH�GDWD�DERXW�WKHVH�HIIHFWV�DUH� 
ODFNLQJ�DQG�)'$�EHOLHYHV�WKDW�VRPH�UHFHQW�DWWHPSWV�WR�TXDQWLI\�WKH�LPSDFWV�KDYH�XQGHUHVWLPDWHG�WKHP�� 
3XUFKDVHUV�QHHG�PRUH�LQIRUPDWLRQ�RQ�WKH�FOLQLFDO�DQG�¿QDQFLDO�LPSDFWV�RI�VKRUWDJHV�RQ�SDWLHQWV�DQG� 
KHDOWK�FDUH�GHOLYHU\�WR�PDNH�LQIRUPHG�EX\LQJ�GHFLVLRQV��ZKLFK�FRXOG�SOD\�D�UROH�LQ�SUHYHQWLQJ�DQG� 
PLWLJDWLQJ�GUXJ�VKRUWDJHV��+DYLQJ�KLJK�TXDOLW\�TXDQWLWDWLYH�GDWD�ZRXOG�KHOS�GHWHUPLQH�ZKLFK�VWUDWHJLHV�� 
RU�FRPELQDWLRQV�WKHUHRI��ZRXOG�SURYH�PRVW�XVHIXO�LQ�DGGUHVVLQJ�WKH�SUREOHP� 
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5.	 For purposes of this analysis, FDA defined a drug as a unique combination of active ingredient(s), route of administration, 
and dosage form — potentially grouping together multiple strengths, types of packaging, and manufacturers. These 163 
drugs corresponded to 130 shortages as defined by FDA. 

6.	 About half (47 percent) of the 163 drugs studied that went into shortage between 2013 and 2017 were both generics and 
sterile injectables. 

7.	 FDA analysis of IQVIA data. The prices are the average 12-month price prior to the shortage start date with a 3-month 
leave-out period. The prices are inflation-adjusted to August 2018 based on the Producer Price Index for Pharmaceuticals. 
Per unit means per injection for injectables, and per pill or capsule for orally administered drugs. IQVIA, formerly Quintiles 
and IMS Health, Inc., is an American multinational company serving the combined industries of health information 
technology and clinical research. 

8.	 These percentiles were calculated by comparing the earlier prices of shortage drugs to the prices of all other drugs with 
the same dosage form sold during that period. The aggregate numbers are then the mean of these percentiles within each 
group (injectables, orally administered, all drugs). 
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UXJ�VKRUWDJHV�SHUVLVW�EHFDXVH�WKH\�GR�QRW�DSSHDU�WR�UHVROYH�DFFRUGLQJ�WR�WKH�³WH[WERRN´�SDWWHUQ�RI� 
PDUNHW�UHVSRQVH��,Q�WKLV�PRUH�W\SLFDO�SDWWHUQ��SULFHV�ULVH�DIWHU�D�VXSSO\�GLVUXSWLRQ�DQG�SURYLGH� 

DQ�LQFHQWLYH�IRU�H[LVWLQJ�DQG�QHZ�VXSSOLHUV�WR�LQFUHDVH�SURGXFWLRQ�XQWLO�WKHUH�LV�HQRXJK�VXSSO\�RI�D� 
SURGXFW�WR�PHHW�GHPDQG��,Q�WKLV�UHVSHFW��WKH�PDUNHW�IRU�SUHVFULSWLRQ�GUXJV�DQG�HVSHFLDOO\�JHQHULF� 
GUXJV�GLIIHUV�IURP�RWKHU�PDUNHWV��$�SULPH�TXHVWLRQ�WKDW�WKH�7DVN�)RUFH�VRXJKW�WR�DQVZHU�LV��ZK\�GRHV� 
WKH�GUXJ�PDUNHW�GLIIHU" 

$IWHU�UHYLHZLQJ�WKH�)'$�DQDO\VLV��SXEOLVKHG�UHVHDUFK�VWXGLHV��DQG�VWDNHKROGHU�LQSXW��WKH�7DVN�)RUFH�
 
LGHQWL¿HG�WKUHH�PDMRU�URRW�FDXVHV�
 

���5RRW�&DXVH����/DFN�RI�,QFHQWLYHV�WR�3URGXFH�/HVV�3UR¿WDEOH�'UXJV��:KHQ�PDUNHW�FRQGLWLRQV� 
OLPLW�PDQXIDFWXUHUV¶�SUR¿WDELOLW\��WKH\�UHGXFH�D�¿UP¶V�PRWLYDWLRQ�WR�PDLQWDLQ�D�SUHVHQFH�LQ��RU�HQWHU� 
WKH�PDUNHW�IRU�ROGHU�SUHVFULSWLRQ�GUXJV��DQG�WR�LQYHVW�LQ�PDQXIDFWXULQJ�TXDOLW\�DQG�UHGXQGDQW�FDSDFLW\�� 
0DQXIDFWXUHUV�RI�ROGHU�JHQHULF�GUXJV��LQ�SDUWLFXODU��IDFH�LQWHQVH�SULFH�FRPSHWLWLRQ��XQFHUWDLQ�UHYHQXH� 
VWUHDPV��DQG�KLJK�LQYHVWPHQW�UHTXLUHPHQWV��DOO�RI�ZKLFK�OLPLW�SRWHQWLDO�UHWXUQV��&XUUHQW�FRQWUDFWLQJ� 
SUDFWLFHV�FRQWULEXWH�WR�D�³UDFH�WR�WKH�ERWWRP´�LQ�SULFLQJ�� 

���5RRW�&DXVH����0DUNHW�'RHV�1RW�5HFRJQL]H�DQG�5HZDUG�0DQXIDFWXUHUV�IRU�0DWXUH� 
4XDOLW\�0DQDJHPHQW�6\VWHPV��$OO�PDQXIDFWXUHUV�PXVW�PHHW�UHJXODWRU\�UHTXLUHPHQWV�IRU� 
DGKHUHQFH�WR�&XUUHQW�*RRG�0DQXIDFWXULQJ�3UDFWLFHV��&*03V���ZKLFK�VHW�D�PLQLPXP�WKUHVKROG� 
WKDW�FRPSDQLHV�PXVW�DFKLHYH�LQ�RUGHU�WR�EH�DOORZHG�WR�VXSSO\�WKH�8�6��PDUNHWSODFH��0DWXUH�TXDOLW\� 
PDQDJHPHQW��KRZHYHU��VWDUWV�ZLWK�D�IRXQGDWLRQDO�TXDOLW\�PDQDJHPHQW�V\VWHP�WKDW�FRQIRUPV�WR�&*03V� 
DQG�EXLOGV�LQ�D�SHUIRUPDQFH�DQG�SDWLHQW�IRFXV�WKDW�XWLOL]HV�WHFKQRORJ\��VWDWLVWLFDO�SURFHVV�FRQWURO��DQG� 
SODQQLQJ�DFWLYLWLHV�WR�HQVXUH�D�UHOLDEOH�VXSSO\�RI�WKH�GUXJV�PDQXIDFWXUHG�DW�WKH�IDFLOLW\� 

&XUUHQWO\��SXUFKDVHUV�KDYH�RQO\�OLPLWHG�LQIRUPDWLRQ�WKDW�FDQ�EH�XVHG�WR�DVVHVV�WKH�VWDWH�RI�TXDOLW\� 
PDQDJHPHQW�RI�DQ\�VSHFL¿F�IDFLOLW\�DQG�KDYH�OLWWOH�LQIRUPDWLRQ�OLQNLQJ�WKH�GUXJ�SURGXFWV�WKH\� 
EX\�ZLWK�WKH�IDFLOLWLHV�ZKHUH�WKH\�ZHUH�PDQXIDFWXUHG��7KH�ODFN�RI�LQIRUPDWLRQ�GRHV�QRW�HQDEOH�WKH� 
PDUNHW�WR�UHZDUG�GUXJ�PDQXIDFWXUHUV�ZLWK�SULFH�SUHPLXPV�IRU�PDWXUH�TXDOLW\�PDQDJHPHQW��EDFN�XS� 
PDQXIDFWXULQJ�FDSDELOLWLHV��RU�ULVN�PDQDJHPHQW�SODQV��QRU�GRHV�LW�SHQDOL]H�PDQXIDFWXUHUV�WKDW�IDLO�WR� 
LQYHVW�LQ�PRGHUQL]DWLRQ�RI�PDQXIDFWXULQJ�HTXLSPHQW�DQG�IDFLOLWLHV�WR�HQVXUH�D�UHOLDEOH�VXSSO\��7KXV�� 
PDQXIDFWXUHUV�DUH�PRUH�OLNHO\�WR�NHHS�FRVWV�GRZQ�E\�PLQLPL]LQJ�LQYHVWPHQWV�LQ�PDQXIDFWXULQJ�TXDOLW\�� 
ZKLFK�HYHQWXDOO\�OHDGV�WR�TXDOLW\�SUREOHPV��WULJJHULQJ�VXSSO\�GLVUXSWLRQV�DQG�VKRUWDJHV�� 

���5RRW�&DXVH����/RJLVWLFDO�DQG�5HJXODWRU\�&KDOOHQJHV�0DNH�,W�'LI¿FXOW�IRU�WKH�0DUNHW�WR� 
5HFRYHU�$IWHU�D�'LVUXSWLRQ��2YHU�WKH�SDVW�WZR�GHFDGHV��WKH�GUXJ�VXSSO\�FKDLQ�KDV�EHFRPH�ORQJHU�� 
PRUH�FRPSOH[�DQG�IUDJPHQWHG�DV�FRPSDQLHV�KDYH�ORFDWHG�PRUH�SURGXFWLRQ�RYHUVHDV��8�6��'HSDUWPHQW� 
RI�&RPPHUFH������DQG�9DQ�'HQ�%RV�������DQG�LQFUHDVHG�WKH�XVH�RI�FRQWUDFW�PDQXIDFWXUHUV��.XHKQ� 
�������$OWKRXJK�W\SLFDO�PDUNHWV�ZRXOG�UHVSRQG�WR�D�VKRUWDJH�E\�LQFUHDVLQJ�SURGXFWLRQ��ORJLVWLFDO� 
DQG�UHJXODWRU\�FKDOOHQJHV��HVSHFLDOO\�WKH�FRPSOH[LW\�RI�WKH�VXSSO\�FKDLQ��FDQ�OLPLW�WKH�DELOLW\�RI� 
GUXJ�PDQXIDFWXUHUV�WR�LQFUHDVH�SURGXFWLRQ��:KHQ�FRPSDQLHV�ZLVK�WR�LQFUHDVH�SURGXFWLRQ��HLWKHU�E\� 
PRGLI\LQJ�DQ�H[LVWLQJ�IDFLOLW\�RU�EXLOGLQJ�D�QHZ�RQH��WKH\�PD\�KDYH�WR�REWDLQ�DSSURYDOV�IURP�PDQ\� 
GLIIHUHQW�QDWLRQDO�UHJXODWRU\�ERGLHV��DQG�RU�¿QG�D�QHZ�VRXUFH�RI�DFWLYH�SKDUPDFHXWLFDO�LQJUHGLHQWV� 
�$3,V���,I�D�QHZ�PDQXIDFWXUHU�ZDQWV�WR�HQWHU�WKH�8�6��PDUNHW�DQG�VWDUW�VHOOLQJ�D�GUXJ�WKDW�DGGUHVVHV�D� 
VKRUWDJH��WKH�PDQXIDFWXUHU�PXVW�¿UVW�GHYHORS�DQG�¿OH�DQ�DSSOLFDWLRQ�ZLWK�)'$�DQG�DZDLW�LWV�DSSURYDO� 
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OWKRXJK�D�FRPSOH[�DUUD\�RI�IDFWRUV�FRQWULEXWHV�WR�WKH�RFFXUUHQFH�DQG�SURORQJDWLRQ�RI�GUXJ�VKRUWDJHV�� 
WKH�URRW�FDXVHV�WKHPVHOYHV�DUH�IRXQGDWLRQDO��7KH\�UHÀHFW�PDUNHW�EHKDYLRU�GULYHQ�E\�D�VHDUFK�IRU� 

FRVW�VDYLQJV�LQ�WKH�IDFH�RI�D�VHHPLQJO\�LQH[RUDEOH�ULVH�LQ�KHDOWK�FDUH�VSHQGLQJ��4XDQWLI\LQJ�WKH�H[WHQW� 
DQG�HIIHFWV�RI�GUXJ�VKRUWDJHV�DQG�DGGUHVVLQJ�WKH�SUREOHP�RYHU�WKH�ORQJ�WHUP�ZLOO�UHTXLUH�WKH�DFWLYH� 
SDUWLFLSDWLRQ�RI�SULYDWH�VHFWRU�SOD\HUV�±�SXUFKDVHUV��LQWHUPHGLDULHV��DQG�PDQXIDFWXUHUV�±�DV�ZHOO�DV�WKH� 
SXEOLF�VHFWRU��7R�DGGUHVV�WKH�URRW�FDXVHV�RI�VKRUWDJHV��WKH�7DVN�)RUFH�RIIHUV�WKUHH�UHFRPPHQGDWLRQV� 

RECOMMENDATION 1: CREATE A SHARED UNDERSTANDING OF THE IMPACT OF DRUG SHORTAGES 
AND THE CONTRACTING PRACTICES THAT MAY CONTRIBUTE TO THEM 
'HVSLWH�SURYLGHUV¶�ZLGHVSUHDG�UHFRJQLWLRQ�WKDW�GUXJ�VKRUWDJHV�SURIRXQGO\�DIIHFW�KHDOWK�FDUH�GHOLYHU\�LQ� 
WKH�8QLWHG�6WDWHV��WKHUH�KDV�EHHQ�OLWWOH�SULYDWH�RU�SXEOLF�VHFWRU�HIIRUW�WR�FROOHFW�DQG�DQDO\]H�FRPSUHKHQVLYH� 
LQIRUPDWLRQ�WR�FKDUDFWHUL]H�VKRUWDJHV��TXDQWLI\�WKHLU�HIIHFWV��RU�FORVHO\�REVHUYH�WKH�FRQWUDFWLQJ�SUDFWLFHV� 
WKDW�PD\�EH�GULYLQJ�WKHP��6RPH�RI�WKH�DUHDV�PRVW�QHHGLQJ�DWWHQWLRQ�DUH�WKH�IROORZLQJ� 

���4XDQWL¿FDWLRQ�RI�WKH�KDUPV�RI�GUXJ�VKRUWDJHV��SDUWLFXODUO\�WKRVH�WKDW�OHDG�WR�ZRUVHQHG� 
KHDOWK�RXWFRPHV�IRU�SDWLHQWV�DQG�LQFUHDVHG�FRVWV�IRU�KHDOWK�FDUH�SURYLGHUV 
3UHYLRXV�HIIRUWV�WR�DVVHVV�WKH�FRVWV�RI�GUXJ�VKRUWDJHV�KDYH�JHQHUDOO\�EHHQ�OLPLWHG�LQ�VFRSH�DQG�GHSWK�� 
EXW�QHYHUWKHOHVV�VXJJHVW�WKDW�WKH�WRWDO�QDWLRQDO�LPSDFW�RI�VKRUWDJHV�PD\�EH�YHU\�ODUJH��³,GHQWLI\LQJ� 
WKH�5RRW�&DXVHV�RI�'UXJ�6KRUWDJHV´�������VOLGH������*LYHQ�WKDW�)'$�KDV�UHFRJQL]HG�DQG�SRVWHG�RQ�LWV� 
ZHEVLWH�PRUH�WKDQ�RQH�KXQGUHG�VKRUWDJHV�DW�D�VLQJOH�SRLQW�LQ�WLPH�� it will require additional research 
WR�DVVHVV�WKH�IXOO�LPSDFW�RI�VKRUWDJHV�RQ�SDWLHQW�RXWFRPHV�DQG��PRUH�JHQHUDOO\��RQ�KHDOWK�FDUH�GHOLYHU\� 
DQG�KHDOWK�FDUH�V\VWHP�FRVWV��3UHYLRXV�HVWLPDWHV��DW�KXQGUHGV�RI�PLOOLRQV�RI�GROODUV�DQQXDOO\��.DFLN� 
������.DDNHK�HW�DO��������³'UXJ�6KRUWDJHV�&RVW�8�6��&DUH�3URYLGHUV´��������PD\�KDYH�GUDVWLFDOO\� 
XQGHUHVWLPDWHG�WKH�KDUPV�RI�GUXJ�VKRUWDJHV� 

���%HWWHU�FKDUDFWHUL]DWLRQ�RI�VKRUWDJHV� 
&XUUHQWO\��QHLWKHU�SULYDWH�QRU�SXEOLF�VHFWRU�VWDNHKROGHUV�TXDQWLWDWLYHO\�FKDUDFWHUL]H�VKRUWDJHV�LQ�WHUPV� 
RI�WKHLU�IUHTXHQF\��SHUVLVWHQFH��RU�LQWHQVLW\��QRU�GR�WKH\�TXDQWLI\�WKH�LPSDFW�RI�VKRUWDJHV�RQ�DYDLODEOH� 
WUHDWPHQWV�LQ�VSHFL¿F�WKHUDSHXWLF�FDWHJRULHV�10�+DYLQJ�WKLV�LQIRUPDWLRQ�DYDLODEOH�WR�WKH�SXEOLF�ZRXOG� 
KHOS�LPSURYH�WKH�XQGHUVWDQGLQJ�DFURVV�DOO�VWDNHKROGHUV�RI�WKH�LPSDFW�VKRUWDJHV�KDYH�RQ�WKH�1DWLRQ¶V� 
KHDOWK�FDUH��DQG�VXSSRUW�SXEOLF�DQG�SULYDWH�VWUDWHJLHV�WR�SUHYHQW�DQG�PLWLJDWH�VKRUWDJHV�� 

���*UHDWHU�WUDQVSDUHQF\�LQ�SULYDWH�VHFWRU�FRQWUDFWLQJ�SUDFWLFHV 
*HQHULF�GUXJ�PDQXIDFWXUHUV�KDYH�FLWHG�FRQWUDFWLQJ�SUDFWLFHV�DV�D�VRXUFH�RI�EXVLQHVV�XQFHUWDLQW\�DQG� 
³UDFH�WR�WKH�ERWWRP´�SULFLQJ�G\QDPLFV��)'$�KHDUG�IURP�VWDNHKROGHUV�WKDW�VRPH�FRQWUDFWV�FXUUHQWO\� 
LQFOXGH�³ORZ�SULFH�FODXVHV´�WKDW�DOORZ�JURXS�SXUFKDVLQJ�RUJDQL]DWLRQV��*32V��WR�XQLODWHUDOO\�ZDON� 
DZD\�IURP�D�FRQWUDFW�LI�D�FRPSHWLQJ�PDQXIDFWXUHU�LV�ZLOOLQJ�WR�VXSSO\�WKH�VDPH�SURGXFW�RU�EXQGOH�RI� 
SURGXFWV�IRU�D�ORZHU�SULFH��)'$�DOVR�UHYLHZHG�HYLGHQFH�WKDW�³IDLOXUH�WR�VXSSO\�FODXVHV´�LQ�FRQWUDFWV�DUH� 

9.	  CDER’ s drug shortage list is accessible at https: www.accessdata.fda.gov/scripts/drugshortages/default.cfm; CBER’s  
drug shortage list is accessible at https: https://www.fda.gov/vaccines-blood-biologics/safety-availability-biologics/cber­
regulated-products-current-shortages 

10. 	 F DA publishes data on current shortages on its website and makes annual reports to Congress on the number of new 
shortages and the number of continued shortages by year, however. See https://www.fda.gov/media/130561/download 
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VRPHWLPHV�UHODWLYHO\�ZHDN��+DQLQJHU�HW�DO���������0RUH�V\VWHPDWLF�VWXG\�RI�FXUUHQW�FRQWUDFWLQJ�SUDFWLFHV� 
LV�QHHGHG�DQG�FRXOG�VXSSRUW�GHYHORSPHQW�RI�PRGHO�FRQWUDFWV�GHVLJQHG�WR�SURPRWH�UHOLDEOH�DFFHVV�WR�VDIH�� 
HIIHFWLYH��DQG�DIIRUGDEOH�GUXJV� 

RECOMMENDATION 2: CREATE A RATING SYSTEM TO INCENTIVIZE DRUG MANUFACTURERS TO 
INVEST IN ACHIEVING QUALITY MANAGEMENT SYSTEM MATURITY 
7KH�VHFRQG�URRW�FDXVH�RI�GUXJ�VKRUWDJHV��DV�GLVFXVVHG�DERYH��LV�WKDW�WKH�PDUNHW�GRHV�QRW�UHFRJQL]H� 
DQG�UHZDUG�PDWXUH�TXDOLW\�PDQDJHPHQW�V\VWHPV��7KLV�UHFRPPHQGDWLRQ�DLPV�WR�UHFWLI\�WKLV�IDLOXUH� 
E\�VXJJHVWLQJ�WKH�GHYHORSPHQW�RI�D�V\VWHP�WR�PHDVXUH�DQG�UDWH�WKH�TXDOLW\�PDQDJHPHQW�PDWXULW\�RI� 
LQGLYLGXDO�PDQXIDFWXULQJ�IDFLOLWLHV�EDVHG�RQ�VSHFL¿F�REMHFWLYH�LQGLFDWRUV��7KH�UDWLQJ�ZRXOG�HYDOXDWH�WKH� 
UREXVWQHVV�RI�D�PDQXIDFWXULQJ�IDFLOLW\¶V�TXDOLW\�V\VWHP�DQG�UHZDUG�IDFLOLWLHV�WKDW�DFKLHYH�D�KLJK�GHJUHH�RI� 
TXDOLW\�V\VWHP�PDWXULW\�� 

+LVWRULFDOO\��PDQ\�SKDUPDFHXWLFDO�PDQXIDFWXULQJ�¿UPV�KDYH�IRFXVHG�WKHLU�HIIRUWV�RQ�FRPSOLDQFH�ZLWK� 
&*03V��ZKLFK�LQFOXGH�VWDQGDUGV�IRU�PDWHULDO�V\VWHPV��HTXLSPHQW�DQG�IDFLOLWLHV��SURGXFWLRQ��ODERUDWRU\�� 
SDFNDJLQJ�DQG�ODEHOLQJ��DQG�D�TXDOLW\�V\VWHP��7KHVH�VWDQGDUGV��KRZHYHU��DUH�IRXQGDWLRQDO�DQG�VHW�D� 
PLQLPXP�WKUHVKROG�WKDW�FRPSDQLHV�PXVW�DFKLHYH�LQ�RUGHU�WR�EH�DOORZHG�WR�VXSSO\�WKH�8�6��PDUNHWSODFH�� 
7KH\�GR�QRW�LQFOXGH�PRUH�DGYDQFHG�OHYHOV�RI�TXDOLW\�PDQDJHPHQW��ZKLFK�DLP�WR�UREXVWO\�GHWHFW� 
YXOQHUDELOLWLHV�DQG�DGGUHVV�WKHP�LQ�RUGHU�WR�SUHYHQW�WKH�RFFXUUHQFH�RI�SUREOHPV��QRU�GR�WKH\�HVWDEOLVK�D� 
FXOWXUH�WKDW�UHZDUGV�SURFHVV�DQG�V\VWHP�LPSURYHPHQWV��$V�FRPSDQLHV�PRYH�IURP�D�IRFXV�RQ�FRPSOLDQFH� 
ZLWK�&*03V�WR�LQVWLWXWLRQDOL]LQJ�FRQWLQXDO�SURFHVV�DQG�V\VWHP�LPSURYHPHQW�HIIRUWV��WKH\�EHJLQ�WR� 
DGYDQFH�LQ�TXDOLW\�PDQDJHPHQW�PDWXULW\� 

$�UDWLQJ�V\VWHP�FRXOG�EH�XVHG�WR�LQIRUP�SXUFKDVHUV��*32V��DQG�HYHQ�FRQVXPHUV�DERXW�WKH�VWDWH�RI��DQG� 
FRPPLWPHQW�WR��WKH�TXDOLW\�PDQDJHPHQW�PDWXULW\�RI�WKH�IDFLOLW\�PDNLQJ�WKH�GUXJV�WKH\�DUH�EX\LQJ�� 
3KDUPDFHXWLFDO�FRPSDQLHV�FRXOG��DW�WKHLU�GLVFUHWLRQ��GLVFORVH�WKH�UDWLQJ�RI�WKH�IDFLOLWLHV�ZKHUH�WKHLU�GUXJV� 
DUH�PDQXIDFWXUHG��*32V�DQG�SXUFKDVHUV�FRXOG�UHTXLUH�GLVFORVXUH�RI�WKH�UDWLQJ�LQ�WKHLU�FRQWUDFWV�ZLWK� 
PDQXIDFWXUHUV��7KLV�HIIRUW�ZRXOG�LQWURGXFH�WUDQVSDUHQF\�LQWR�WKH�PDUNHW��DQG�SURYLGH�¿UPV�FRPPLWWHG� 
WR�TXDOLW\�PDQDJHPHQW�PDWXULW\�ZLWK�D�FRPSHWLWLYH�DGYDQWDJH��SRWHQWLDOO\�HQDEOLQJ�WKHP�WR�REWDLQ� 
VXVWDLQDEOH�SULFHV�DV�ZHOO�DV�JURZ�PDUNHW�VKDUH�� 

RECOMMENDATION 3: PROMOTE SUSTAINABLE PRIVATE SECTOR CONTRACTS 
7KH�FRPELQDWLRQ�RI�PRUH�FRPSOHWH�LQIRUPDWLRQ�DERXW�FRQWUDFWLQJ�SUDFWLFHV�DQG�JUHDWHU�WUDQVSDUHQF\�RI� 
WKH�TXDOLW\�PDQDJHPHQW�PDWXULW\�RI�VSHFL¿F�PDQXIDFWXULQJ�VLWHV�ZRXOG�HQDEOH�SD\HUV��SXUFKDVHUV��DQG� 
*32V�WR�FRQVLGHU�QHZ�FRQWUDFWLQJ�DSSURDFKHV�DLPHG�DW�HQVXULQJ�D�UHOLDEOH�VXSSO\�RI�PHGLFDOO\�LPSRUWDQW� 
GUXJV��7KH�REMHFWLYHV�RI�WKHVH�FRQWUDFWV�VKRXOG�DGGUHVV�WKH�¿UVW�WZR�URRW�FDXVHV�GLVFXVVHG�DERYH�E\� 

���3URYLGLQJ�¿QDQFLDO�LQFHQWLYHV 
&RQWUDFWV�VKRXOG�HQVXUH�WKDW�PDQXIDFWXUHUV�HDUQ�VXVWDLQDEOH�ULVN�DGMXVWHG�UHWXUQV�RQ�WKHLU�LQYHVWPHQW� 
LQ�ODXQFKLQJ�RU�FRQWLQXLQJ�WR�PDUNHW�SUHVFULSWLRQ�GUXJV��HVSHFLDOO\�ROGHU�JHQHULF�GUXJV�WKDW�UHPDLQ� 
LPSRUWDQW�HOHPHQWV�RI�WKH�PHGLFDO�DUPDPHQWDULXP�� 

���5HZDUGLQJ�PDQXIDFWXUHUV�IRU�PDWXUH�TXDOLW\�PDQDJHPHQW 
6LPLODUO\��FRQWUDFWV�VKRXOG�UHFRJQL]H�DQG�UHZDUG�PDQXIDFWXULQJ�TXDOLW\�PDWXULW\��7KLV�FRXOG�EH�GRQH� 
WKURXJK�VHYHUDO�GLIIHUHQW�PHFKDQLVPV��VXFK�DV�SD\LQJ�KLJKHU�SULFHV�IRU�GUXJV�PDQXIDFWXUHG�DW�WRS� 
UDWHG�IDFLOLWLHV��UHTXLULQJ�D�FHUWDLQ�TXDOLW\�PDWXULW\�UDWLQJ�DV�D�FRQGLWLRQ�RI�FRQWUDFWLQJ��RU�JXDUDQWHHLQJ� 
SXUFKDVH�RI�D�VHW�YROXPH�RI�SURGXFWV�IURP�VLWHV�DFKLHYLQJ�D�FHUWDLQ�TXDOLW\�PDWXULW\�UDWLQJ� 
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IQ�DGGLWLRQ�WR�WKH�UHFRPPHQGDWLRQV�DERYH��WKHUH�DUH�VHYHUDO�OHJLVODWLYH�SURSRVDOV�DQG�SODQQHG�)'$� LQLWLDWLYHV�WKDW�IRFXV�SULPDULO\�RQ�HQDEOLQJ�WKH�$JHQF\�WR�KHOS�SUHYHQW�VXSSO\�GLVUXSWLRQV�IURP�OHDGLQJ� 
WR�VKRUWDJHV�DQG�PLWLJDWLQJ�VKRUWDJHV�ZKHQ�WKH\�RFFXU�� 

���,PSURYHG�GDWD�VKDULQJ  
$�OHJLVODWLYH�SURSRVDO�LQ�WKH�3UHVLGHQW¶V�)<������EXGJHW�ZRXOG�H[SDQG�WKH�LQIRUPDWLRQ�UHTXLUHG�WR�EH� 
SURYLGHG�WR�WKH�)'$�DERXW�LQWHUUXSWLRQV�LQ�PDQXIDFWXULQJ�XQGHU�VHFWLRQ����&�D��RI�WKH�)HGHUDO�)RRG�� 
'UXJ��DQG�&RVPHWLF�$FW��)' 	&�$FW��DQG�ZRXOG�DXWKRUL]H�)'$�WR�LPSRVH�SHQDOWLHV�IRU�IDLOLQJ�WR�SURYLGH� 
WLPHO\�DQG�DGHTXDWH�QRWL¿FDWLRQ�� 

���,PSURYHG�GDWD�VKDULQJ�JXLGDQFH  
%\�WKH�HQG�RI�FDOHQGDU�������)'$�SODQV�WR�SXEOLVK�D�QHZ�GUDIW�JXLGDQFH�IRU�LQGXVWU\�WKDW�ZLOO� 
IXUWKHU�GLVFXVV�WKH�UHTXLUHPHQW�LQ�VHFWLRQ����&�D��RI�WKH�)'	 &�$FW�IRU�PDQXIDFWXUHUV�WR�QRWLI\� 
)'$�RI�D�SHUPDQHQW�GLVFRQWLQXDQFH�LQ�WKH�PDQXIDFWXUH�RI�FHUWDLQ�SURGXFWV�RU�DQ�LQWHUUXSWLRQ�LQ� 
WKH�PDQXIDFWXUH�RI�FHUWDLQ�SURGXFWV�WKDW�LV�OLNHO\�WR�OHDG�WR�D�PHDQLQJIXO�GLVUXSWLRQ�LQ�VXSSO\�RI�WKDW� 
SURGXFW�LQ�WKH�8�6��7KH�JXLGDQFH�ZLOO�DOVR�UHTXHVW�WKDW�PDQXIDFWXUHUV�SURYLGH�DGGLWLRQDO�GHWDLOV�DERXW� 
WKH�VLWXDWLRQ�WR�HQVXUH�)'$�KDV�WKH�VSHFL¿F�LQIRUPDWLRQ�LW�QHHGV�WR�KHOS�SUHYHQW�RU�PLWLJDWH�VKRUWDJHV�� 

���5LVN�PDQDJHPHQW�SODQ�UHTXLUHPHQW  
$�OHJLVODWLYH�SURSRVDO�LQ�WKH�3UHVLGHQW¶V�)<������EXGJHW�ZRXOG�DXWKRUL]H�WKH�$JHQF\�WR�UHTXLUH�
 
DSSOLFDWLRQ�KROGHUV�RI�FHUWDLQ�GUXJV�WR�FRQGXFW�SHULRGLF�ULVN�DVVHVVPHQWV�WR�LGHQWLI\�YXOQHUDELOLWLHV�
 
LQ�WKHLU�PDQXIDFWXULQJ�VXSSO\�FKDLQ�DQG�GHYHORS�SODQV�WR�PLWLJDWH�WKH�ULVNV�RI�WKH�LGHQWL¿HG�
 
YXOQHUDELOLWLHV��
 

���5LVN�PDQDJHPHQW�SODQ�JXLGDQFH  
%\�WKH�HQG�RI�FDOHQGDU�������)'$�SODQV�WR�SXEOLVK�D�QHZ�GUDIW�JXLGDQFH�IRU�LQGXVWU\��³5LVN�0DQDJHPHQW� 
3ODQV�WR�0LWLJDWH�3RWHQWLDO�IRU�'UXJ�6KRUWDJHV�́ �7KLV�JXLGDQFH�ZRXOG�RXWOLQH�D�QHZ�UHFRPPHQGDWLRQ� 
IRU�SKDUPDFHXWLFDO�VWDNHKROGHUV�WR�GHYHORS��LPSOHPHQW��DQG�PDLQWDLQ�D�ULVN�PDQDJHPHQW�SODQ�IRU�WKH� 
SXUSRVH�RI�SUHYHQWLQJ�DQG�PLWLJDWLQJ�GUXJ�VKRUWDJHV� 

���/HQJWKHQHG�H[SLUDWLRQ�GDWHV  
$�OHJLVODWLYH�SURSRVDO�LQ�WKH�3UHVLGHQW¶V�)<������EXGJHW�ZRXOG�DXWKRUL]H�)'$�WR�UHTXLUH��ZKHQ�OLNHO\�WR� 
SUHYHQW�RU�PLWLJDWH�D�VKRUWDJH��WKDW�DQ�DSSOLFDQW�HYDOXDWH��VXEPLW�VWXGLHV�WR�)'$��DQG�ODEHO�D�SURGXFW� 
ZLWK�WKH�ORQJHVW�SRVVLEOH�H[SLUDWLRQ�GDWH��VKHOI�OLIH��WKDW�)'$�DJUHHV�LV�VFLHQWL¿FDOO\�MXVWL¿HG��6KRUWDJHV� 
FDQ�EH�H[DFHUEDWHG�LI�GUXJV�PXVW�EH�GLVFDUGHG�EHFDXVH�WKH\�H[FHHG�D�ODEHOHG�VKHOI�OLIH�EDVHG�RQ� 
XQQHFHVVDULO\�VKRUW�H[SLUDWLRQ�GDWHV�� 

���,&+�*XLGHOLQH�4����7HFKQLFDO�DQG�5HJXODWRU\�&RQVLGHUDWLRQV�IRU�3KDUPDFHXWLFDO�
 
3URGXFW�/LIHF\FOH�0DQDJHPHQW 
 
7KLV�LQWHUQDWLRQDOO\�KDUPRQL]HG�JXLGHOLQH�LV�FXUUHQWO\�EHLQJ�¿QDOL]HG��7KLV�JXLGHOLQH�RXWOLQHV�ZD\V�WR� 
HQKDQFH�XQGHUVWDQGLQJ�RI�SURGXFW�DQG�SURFHVV�GHYHORSPHQW�DQG�HVWDEOLVK�DQ�HIIHFWLYH�SKDUPDFHXWLFDO� 
TXDOLW\�V\VWHP��,QFHQWLYHV�IRU�DGRSWLQJ�WKHVH�JXLGHOLQHV�LQFOXGH�RSSRUWXQLWLHV�IRU�OHVV�VWULQJHQW� 
UHJXODWRU\�RYHUVLJKW�RI�FHUWDLQ�SRVW�DSSURYDO�PDQXIDFWXULQJ�FKDQJHV��*OREDO�LPSOHPHQWDWLRQ�RI�WKLV� 
JXLGHOLQH��RQFH�¿QDOL]HG��FRXOG�IDFLOLWDWH�WKH�HIIRUWV�RI�PDQXIDFWXUHUV�ZKR�ZLVK�WR�PRGHUQL]H�SURFHVVHV� 
DQG�HTXLSPHQW��EXW�KDYH�IRXQG�WKH�UHJXODWRU\�ODQGVFDSH�WR�SRVH�D�¿QDQFLDO�EXUGHQ� 
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CONCLUSION 

 

TKH�7DVN�)RUFH�EHOLHYHV�WKDW�WKHUH�LV�QR�VLPSOH�VROXWLRQ�IRU�DGGUHVVLQJ�GUXJ�VKRUWDJHV��7KH�URRW� 
FDXVHV�RI�VKRUWDJHV�LQYROYH�HFRQRPLF�IDFWRUV�WKDW�DUH�GULYHQ�E\�ERWK�SULYDWH�DQG�SXEOLF�VHFWRU� 

GHFLVLRQ�PDNLQJ��7KH�W\SHV�RI�HQGXULQJ�VROXWLRQV�SURSRVHG�KHUH�ZLOO�UHTXLUH�PXOWL�VWDNHKROGHU�HIIRUWV� 
DQG�UHWKLQNLQJ�RI�EXVLQHVV�SUDFWLFHV�WKURXJKRXW�WKH�KHDOWK�FDUH�V\VWHP��$�IXOOHU�FKDUDFWHUL]DWLRQ�RI� 
WKH�WUXH�FRVWV�RI�VKRUWDJHV�DQG�PRUH�FRPSUHKHQVLYH�DQG�UHOLDEOH�LQIRUPDWLRQ�DERXW�WKHLU�HIIHFWV�RQ� 
SDWLHQWV�DQG�WKH�KHDOWK�FDUH�V\VWHP�ZRXOG�EH�DQ�LPSRUWDQW�FRPSRQHQW��DV�WKH\�ZRXOG�EHWWHU�HQDEOH� 
SXUFKDVHUV�WR�IDFWRU�WKH�FRVWV�RI�VKRUWDJHV�LQWR�WKHLU�EX\LQJ�GHFLVLRQV��5HFRJQL]LQJ�DQG�UHZDUGLQJ� 
TXDOLW\�PDQXIDFWXULQJ�ZRXOG�SURYLGH�FRPSDQLHV�DQ�LQFHQWLYH�WR�DFKLHYH�JUHDWHU�UHOLDELOLW\�LQ�SURGXFWLRQ�� 
thus reducing the risk of supply disruptions and shortages. Finally, changes in how drugs are paid for, 
LQFOXGLQJ�SRWHQWLDO�FKDQJHV�LQ�FRQWUDFWLQJ��FRXOG�HQDEOH�JHQHULF�PDQXIDFWXUHUV�WR�FKDUJH�VXVWDLQDEOH� 
SULFHV�IRU�WKHLU�SURGXFWV��*LYHQ�WKH�SRWHQWLDO�VFDOH�RI�LPSDFWV�IURP�GUXJ�VKRUWDJHV��DQG�WKH�IDFW�WKDW�WKHVH� 
LPSDFWV�KDYH�FRQWLQXDOO\�EHHQ�XQGHUHVWLPDWHG��LW�LV�OLNHO\�WKDW�GUXJ�VKRUWDJHV�ZLOO�FRQWLQXH�WR�SHUVLVW� 
DEVHQW�PDMRU�FKDQJHV�WR�WKLV�PDUNHWSODFH� 
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