
Notes

A note about the notes: What follows is a small fraction of the references relevant to 
each of the issues discussed; when applicable, I’ve focused on papers published by our 
group in DoPE, using links that are publicly available whenever possible. Readers who 
work at a university or academic medical center will have ready access to journal arti-
cles through the citations provided. For others, federally funded projects are required 
to provide public access through the government’s PubMed Central; when that’s the 
case, clicking on the PMC “Free Content” box should send you there. A companion 
website, RethinkMeds.info, will provide active hyperlinks for all citations that have 
them, along with updates and corrections that are likely to be necessary in a book that 
takes on as many issues as this one does.

INTRODUCTION: A FRIEND OF THE C OURT

 2 the doctor who prescribed it: Increasingly, prescriptions are also written by nurses, 
pharmacists, physician assistants, and other health-care professionals. The latter 
phrase is cumbersome, and the term “provider” is unpleasant. The use of “doctor” 
in the text should be seen as including these other colleagues as well.

 3 my last book: Jerry Avorn, Powerful Medicines: The Benefits, Risk, and Costs of 
Prescription Drugs (New York: Knopf, 2004).

 9 book on the 1968 student movement at Columbia: Jerry Avorn et al., Up Against 
the Ivy Wall: A History of the Columbia Crisis (New York: Atheneum, 1968). It is 
available on Amazom.com and for free at the Internet Archive: https://archive.org 
/details /upagainstivywall00avor.

 10 Some of the most important questions we’ve tackled: For example, I saw that older 
patients given antipsychotic medication to manage their behavior were sometimes 
brought in by family members to evaluate their “new Parkinson’s disease.” Our 
group was able to show that this is a common and often misdiagnosed side effect 
of those drugs: J. Avorn et al., “Neuroleptic Drug Exposure and Treatment of Par-
kinsonism in the Elderly: A Case-Control Study,” American Journal of Medicine 
99, no. 1 (July 1995): 48–54, doi: 10.1016/s0002-9343(99)80104-1, PMID: 7598142, 
https://pubmed.ncbi.nlm.nih.gov /7598142 /.

 10 the Division of Pharmacoepidemiology and Pharmacoeconomics: See www.Drug 
Epi.org for an overview of DoPE’s work.

 10 harvest such data on a very large scale: S. Schneeweiss and J. Avorn, “A Review of 
Uses of Health Care Utilization Databases for Epidemiologic Research on Ther-
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apeutics,” Journal of Clinical Epidemiology 58, no. 4 (April 2005): 323–37, doi: 
10.1016/j.jclinepi.2004.10.012, PMID: 15862718, https://pubmed.ncbi.nlm.nih 
.gov /15862718 /.

 11 among the most highly cited researchers in the country: Jerry Avorn: https://www 
.adscientificindex.com /scientist /jerry-avorn /4512570; Aaron Kesselheim: https 
: //www.adscientificindex.com /scientist /aaron-kesselheim /4511833; Seba stian 
Schneeweiss: https://www.adscientificindex.com /scientist /sebasti an -schnee 
weiss /1388992.

 11 spin-off nonprofit organization: Alosa Health, www.AlosaHealth.org.

CHAPTER 1 :  HOW D O WE KNOW?

 21 book about the Soviet Union: Peter Pomerantsev, This Is Not Propaganda: Adven-
tures in the War against Reality (New York: Public Affairs, 2019).

 22 “Americanitis Elixir”: Greg Daugherty, “A Brief History of ‘Americanitis,’” 
Smithsonian, March 25, 2015, https://www.smithsonianmag.com /history /brief 
-history-americanitis-180954739 /.

 23 attempt at drug regulation: The most comprehensive history of the FDA’s devel-
opment is Daniel Carpenter, Reputation and Power: Organizational Image and 
Pharmaceutical Regulation at the FDA (Princeton, NJ: Princeton University 
Press, 2010). Another account is Philip J. Hilts, Protecting America’s Health: 
The FDA, Business, and One Hundred Years of Regulation (New York: Knopf, 
2003).

 24 medication effectiveness: In optimal usage, “efficacy” describes how well a drug 
works in the formal setting of a randomized controlled trial, while “effectiveness” 
describes how well it performs in routine use. However, these terms are often 
used interchangeably—a problem made worse by the fact that much of the FDA’s 
enabling legislation uses “effectiveness” when it means “efficacy.”

 28 over a thousand furious AIDS protesters: “Seize Control of the FDA,” ACT UP Oral 
History Project, https://www.actuporalhistory.org /actions /seize-control-of -the-fda.

 30 Accelerated Approval: J. J. Darrow, J. Avorn, and A. S. Kesselheim, “FDA Ap-
proval and Regulation of Pharmaceuticals, 1983–2018,” JAMA 323, no. 2 (2020): 
164–76, doi: 10.1001/jama.2019.20288, https://jamanetwork.com /journals /jama 
/article-abstract /2758605.

 31 surrogate measure-accelerated approval system: M. Mitra-Majumdar et al., “Analysis 
of Supportive Evidence for US Food and Drug Administration Approvals of Novel 
Drugs in 2020,” JAMA Network Open 5, no. 5 (2022): e2212454, doi: 10.1001/jama 
networkopen.2022.12454, https://jamanetwork.com /journals /jamanetworkopen /fu ll 
article /2792372. 

 31 PORTAL: See www.PORTALresearch.org for a full list of this program’s activities.
 31 “21st Century Cures Act”: J. Avorn and A. S. Kesselheim, “The 21st Century Cures 

Act—Will It Take Us Back in Time?” New England Journal of Medicine 372, no. 26 
(June 2015): 2473–475, doi: 10.1056/NEJMp1506964, Epub June 3, 2015, PMID: 
26039522, https://pubmed.ncbi.nlm.nih.gov /26039522 /.

 31 marinating in funds from the pharmaceutical lobby: Open Secrets is a Washing-

4P_Avorn_RethinkingMedications_39457.indd   4564P_Avorn_RethinkingMedications_39457.indd   456 1/23/25   2:22 PM1/23/25   2:22 PM



457Notes

ton, D.C.–based nonprofit that tracks political contributions. It notes that phar-
maceutical companies “have been among the biggest political spenders for years,” 
and backs that up with data broken down by party and specific recipients. Here 
is the link to the summary for the industry as a whole: https://www.opensecrets 
.org /industries /indus?cycle=2024&ind=H4300. Additional tabs there break down 
contributions by company, lobbying activity, and specific recipients.

 31 expedited pathways: A. S. Kesselheim et al., “Trends in Utilization of FDA Expe-
dited Drug Development and Approval Programs, 1987–2014: Cohort Study,” 
BMJ 351 (2015): h4633, doi: 10.1136/bmj.h4633, https://www.bmj.com /content 
/351 /bmj.h4633.

 31 lower standards of evidence: J. J. Darrow, J. Avorn, and A. S. Kesselheim, “FDA Ap-
proval and Regulation of Pharmaceuticals, 1983–2018,” JAMA 323, no. 2 (2020): 
164–76, doi: 10.1001/jama.2019.20288; J. M. Sharfstein, “Reform at the FDA—in 
Need of Reform,” JAMA 323, no. 2 (2020): 123–24, doi: 10.1001/jama.2019.20538.

 33 Goodhart’s law: Michael F. Stumborg et al., “Goodhart’s Law: Recognizing and 
Mitigating the Manipulation of Measures in Analysis,” CNA, September 1, 2022, 
https://www.cna.org /reports /2022 /09 /goodharts-law.

 33 Counting: Deborah Stone, Counting: How We Use Numbers to Decide What Mat-
ters (New York: Liveright, 2020).

 33 write a commentary: J. Avorn, “Surrogate Measures of Drug Efficacy—A Finger 
Pointing at the Moon,” JAMA Network Open 6, no. 4 (2023): e238835, doi: 10.1001 
/jama networkopen.2023.8835, https://jamanetwork.com /journals /jamanetwork 
open /fullarticle /2804265.

 34 2024 paper in JAMA: I. T. T. Liu, A. S. Kesselheim, and E. R. S. Cliff, “Clinical Ben-
efit and Regulatory Outcomes of Cancer Drugs Receiving Accelerated Approval,” 
JAMA 331, no. 17 (May 2024): 1471–79, doi: 10.1001/jama.2024.2396, PMID: 
38583175, PMCID: PMC11000139, https://pubmed.ncbi.nlm.nih.gov /38583175 /.

 34 effectiveness of parachutes: G. C. S. Smith and J. P. Pell, “Parachute Use to Pre-
vent Death and Major Trauma Related to Gravitational Challenge: Systematic 
Review of Randomised Controlled Trials,” BMJ 327 (2003): 1459, doi: 10.1136 
/bmj.327.7429.1459, PMID: 14684649, PMCID: PMC300808 https://pubmed.ncbi 
.nlm.nih.gov /14684649 /.

 35 evidence-based medicine: The Dynamed platform offers a good, free review of the 
principles behind evidence-based medicine: “EBM Fundamentals,” DynaMed, 
2023, https://resources.ebsco.zone /mfe-container /assets /documents /EBM_Fun 
damentals.pdf.

 35 such a controlled trial: R. W. Yeh et al., “Parachute Use to Prevent Death and Major 
Trauma When Jumping from Aircraft: Randomized Controlled Trial,” BMJ 363 
(December 13, 2018): k5094, doi: 10.1136/bmj.k5094, PMID: 30545967, PMCID: 
PMC6298200. https://pubmed.ncbi.nlm.nih.gov /30545967/. Erratum in BMJ 363 
(December 18, 2018): k5343, doi: 10.1136/bmj.k5343.

 36 2012 opinion piece: Scott Gottlieb, “Changing the FDA’s Culture,” National Af-
fairs, Summer 2012, https://www.nationalaffairs.com /publications /detail /chang 
ing-the-fdas-culture%20.
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 36 led by Kesselheim: K. N. Vokinger et al., “Regulatory Review Duration and Dif-
ferences in Submission Times of Drugs in the United States and Europe, 2011 to 
2020,” Annals of Internal Medicine 176 (2023): 1413–18, doi: 10.7326/M23-0623, 
https://www.acpjournals.org /doi /10.7326 /M23-0623.

 36 Joe Ross, and his colleagues: N. S. Downing, A. D. Zhang, and J. S. Ross, “Regu-
latory Review of New Therapeutic Agents—FDA versus EMA, 2011–2015,” New 
England Journal of Medicine 376 (2017): 1386–87, doi: 10.1056/NEJMc1700103, 
PMID: 28379798, https://www.nejm.org/doi/full/10.1056/NEJMc1700103.

 38 analysis of this issue: E. H. Turner et al., “Selective Publication of Antidepressant 
Trials and Its Influence on Apparent Efficacy,” New England Journal of Medi-
cine 358, no. 3 (January 17, 2008): 252–60, doi: 10.1056/NEJMsa065779, PMID: 
18199864, https://pubmed.ncbi.nlm.nih.gov /18199864 /.

 40 the magic of the marketplace: Andrew von Eschenbach, “Medical Innovation: 
How the U.S. Can Retain Its Lead. The FDA should approve drugs based on safety 
and leave efficacy testing for post-market studies.” Wall Street Journal, Febru-
ary  14, 2012, https://www.wsj .com /articles /SB10001424052970203646004577215
403399350874.

 40 “expanded access”: J. J. Darrow et al., “Practical, Legal, and Ethical Issues in Ex-
panded Access to Investigational Drugs,” New England Journal of Medicine 372, 
no. 3 (January 15, 2015): 279–86, doi: 10.1056/NEJMhle1409465, PMID: 25587952, 
https://pubmed.ncbi.nlm.nih.gov /25587952 /.

 41 geriatric conditions: C. M. Quinlan, “When the Epidemic Ends, Our Work Begins: 
The Pharmacoepidemiology of HIV Primary Care,” Journal of the American Geri-
atrics Society, March 11, 2024, doi: 10.1111/jgs.18873, PMID: 38465775, https://
agsjournals.onlinelibrary.wiley.com /doi /10.1111 /jgs.18873.

 41 65 percent of new drugs: “New Drug Therapy Approvals 2022: Advancing Health 
through Innovation,” FDA, January 2023, https://www.fda.gov /drugs /novel 
-drug-approv als-fda /new-drug-therapy-approvals-2022.

 41 turn out not to work well: Liu, Kesselheim, and Cliff, “Clinical Benefit and Regu-
latory Outcomes of Cancer Drugs Receiving Accelerated Approval.”

 41 more careful scrutiny: H. Naci, K. R. Smalley, and A. S. Kesselheim, “Character-
istics of Preapproval and Postapproval Studies for Drugs Granted Accelerated 
Approval by the US Food and Drug Administration,” JAMA 318, no. 7 (Au-
gust 15, 2017): 626–36, doi: 10.1001/jama.2017.9415, PMID: 28810023, PMCID: 
PMC5817559, https://pubmed.ncbi.nlm.nih.gov /28810023 /.

 41 only a fifth of new cancer drugs: B. Gyawali, S. P. Hey, and A. S. Kesselheim, 
“Assessment of the Clinical Benefit of Cancer Drugs Receiving Accelerated Ap-
proval,” JAMA Internal Medicine 179, no. 1 (July 1, 2019): 906–13, doi: 10.1001 
/jamainternmed.2019.0462, PMID: 31135808, PMCID: PMC6547118, https:// 
pubmed .ncbi .nlm .nih .gov /31135808 /.

 42 inspector general: “Delays in Confirmatory Trials for Drug Applications Granted 
FDA’s Accelerated Approval Raise Concerns,” Office of the Inspector General of 
the Department of Health and Human Services, Washington, D.C., 2022.

 42 FDA announced new policies: Sydney Lupkin, “FDA Has New Leverage over Com-
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panies Looking for a Quicker Drug Approval,” NPR, March 3, 2023, https:// www 
.npr .org /sections /health -shots /2023 /03 /03 /1160702899 /fda -enforcement -drug 
-approval -manufacturer -promises.

CHAPTER 2 :  DECISION-MAKING AND DEMENTIA

 43 The Ethics of Belief: William K. Clifford in Contemporary Review, 1877; reprinted 
in Lectures and Essays (London: Macmillan, 1901); cited by Thomas Friedman, 
New York Times, April 18, 2024.

 46 A team of investigative reporters: Adam Feuerstein, Matthew Herper, and Da-
mian Garde, “Inside ‘Project Onyx’: How Biogen Used an FDA Back Channel to 
Win Approval of Its Polarizing Alzheimer’s Drug,” STAT, June 29, 2021, https:// 
www .statnews .com /2021 /06 /29 /biogen -fda -alzheimers -drug -approval -aduhelm 
-project -onyx / . 

 48 As the STAT team reported: Matthew Herper, Damian Garde, and Adam Feuer-
stein, “Newly Disclosed FDA Documents Reveal Agency’s Unprecedented Path to 
Approving Aduhelm,” STAT, June 22, 2021, https://www.statnews .com /2021 /06 
/22 /documents-reveal-fda-unprecedented-aduhelm-decision /.

 50 quit the advisory committee: Bill Chappell, “3 Experts Have Resigned from an 
FDA Committee over Alzheimer’s Drug Approval,” NPR, June 11, 2021, https:// 
www .npr .org /2021 /06 /11 /1005567149 /3 -experts -have -resigned -from -an -fda 
-committee -over -alzheimers -drug -approval. 

 50 an op-ed in the New York Times: Aaron S. Kesselheim and Jerry Avorn, “The FDA 
Has Reached a New Low,” New York Times, June 15, 2021.

 51 “accelerated withdrawal”: P. Whitehouse et al., “Making the Case for Accelerated 
Withdrawal of Aducanumab,” Journal of Alzheimer’s Disease 87, no. 3 (2022): 
1003–7, doi: 10.3233/JAD-220262, PMID: 35404287, https:// pubmed .ncbi .nlm 
.nih .gov /35404287 /.

 52 retracting the paper: Charles Piller, “Researchers Plan to Retract Landmark Alz-
heimer’s Paper Containing Doctored Images,” Science, June 4, 2024, https:// 
www .science .org /content /article /researchers -plan -retract -landmark -alzheimers 
-paper -containing -doctored -images.

 52 problems with the FDA’s approval:  J. Lenzer and S. Brownlee, “Donanemab: Con-
flicts of Interest Found in FDA Committee That Approved New Alzheimer’s 
Drug,” BMJ 3864 (September 25, 2024):  q2010, doi: 10.1136/bmj.q2010, https://
www.bmj.com/content/386/bmj.q2010.

 56 “yes” over 80 percent of the time: Alexandra Pecci, “FDA’s 2022 Drug Approv-
als Fall Short of Recent Norms,” PharmaVoice, January 19, 2023, https:// www 
.pharmavoice .com /news /FDA -2022 -drug -approvals -fell -by -the -numbers 
/640690 /.

 56 large randomized clinical trial: C. H. van Dyck et al., “Lecanemab in Early Alz-
heimer’s Disease,” New England Journal of Medicine 388, no. 1 (January 5, 2023): 
9–21, doi: 10.1056/NEJMoa2212948, PMID: 36449413, https:// pubmed .ncbi .nlm 
.nih .gov /36449413 /.

 57 an op-ed for the Washington Post: Jerry Avorn, “New Alzheimer’s Drug Is a Prob-
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lem for FDA’s Pass-Fail Approach,” Washington Post, June 15, 2023, https:// www 
.washingtonpost .com /opinions /2023 /06 /15 /fda -conditional -approval -alzheimers 
-drug -leqembi /.

 58 educational materials for prescribers and patients about the drug: See https:// 
alosahealth .org /clinical -modules /dementia /.

 59 a genetic trait: Walt Bogdanich and Carson Kessler, a version of this article ap-
pears in print on October 24, 2024, section A, page 1 of the New York edition with 
the headline, “Drugmakers Had a Secret in Alzheimer’s Trials,” New York Times, 
October 24, 2024.

 61 The inspector general concluded: “Delays in Confirmatory Trials for Drug Ap-
plications Granted FDA’s Accelerated Approval Raise Concerns,” Office of the 
Inspector General of the Department of Health and Human Services, Washing-
ton, D.C., September 29, 2022, https:// oig .hhs .gov /reports -and -publications /all 
-reports -and -publications /delays -in -confirmatory -trials -for -drug -applications 
-granted -fdas -accelerated -approval -raise -concerns /.

 61 a congressional investigation: “Maloney and Pallone Release Staff Report on 
Review, Approval, and Pricing of Biogen’s Alzheimer’s Drug Aduhelm,” House 
Committee on Oversight and Accountability (Democrats), December 29, 2022, 
https:// oversightdemocrats .house .gov /news /press -releases /maloney -and -pallone 
-release -staff -report -on -review -approval -and -pricing -of . 

 62 FDORA: Sydney Lupkin, “FDA Has New Leverage over Companies Looking for 
a Quicker Drug Approval,” NPR, March 2,2023, https://www.npr.org/sections 
/health-shots/2023/03/03/1160702899/fda-enforcement-drug-approval-manufac 
turer-promises.  

 62 followup OIG report: “How FDA Used Its Accelerated Approval Pathway Raised 
Concerns in 3 of 24 Drugs Reviewed,” Office of the Inspector General of the De-
partment of Health and Human Services, Washington, D.C., January 14, 2025, 
https://oig.hhs.gov/reports/all/2025/how-fda-used-its-accelerated-approval 
-pathway-raised-concerns-in-3-of-24-drugs-reviewed/.

 62 exit interview with STAT: Sarah Owermohle, “FDA’s Woodcock Reflects on More 
Than 30 Years at Agency—and Hints at What’s Next,” STAT, January 30, 2024, 
https:// www .statnews .com /2024 /01 /30 /janet -woodcock -fda -next -chapter /.

CHAPTER 3 :  LOWERING THE BAR

 65 Its public session in April 2016: Andrew Pollack, “Advisers to FDA. Vote against 
Duchenne Muscular Dystrophy Drug,” New York Times, April 25, 2016, https:// 
www .nytimes .com /2016 /04 /26 /business /muscular -dystrophy -drug -fda -sarepta 
-eteplirsen .html; Food and Drug Administration, Center for Drug Evaluation and 
Research, “Summary Minutes of the Peripheral and Central Nervous System Drugs 
Advisory Committee Meeting,” April 25, 2016, https:// public4 .pagefreezer .com  
/content /FDA /25 -12 -2021T00:45 /https: // www .fda .gov /media /121640 /download.

 66 parents said it would be heartless: Rita Rubin, “Patients’ and Parents’ Pleas Couldn’t 
Trump Data Concerns at FDA Meeting on Muscular Dystrophy Drug,” Forbes, 
April 16, 2016, https:// www .forbes .com /sites /ritarubin /2016 /04 /26 /patients -and 
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 -parents -pleas -couldnt -trump -data -concerns -at -fda -meeting -on -muscular 
-dystrophy -drug /?sh=380b54395bde.

 68 Sarepta “needed to be capitalized”: Ben Adams, “No Storm for Sarepta, but Has 
the FDA Created Its Own Tempest?” Fierce Biotech, September 19, 2016, https:// 
www .fiercebiotech .com /biotech /no -winter -storm -time -for -sarepta -but -has -fda 
-created -its -own -tempest.

 68 net revenue of $1.1 billion: “Sarepta Therapeutics Announces Fourth Quarter and 
Full-Year 2023 Financial Results and Recent Corporate Developments,” Sarepta 
Therapeutics, February 28, 2024, https:// investorrelations .sarepta .com /news 
-releases /news -release -details /sarepta -therapeutics -announces -fourth -quarter 
-and -full -year -2023.

 69 FDA has had no power: There is hope that following the inspector general’s scath-
ing review of how the FDA has managed its accelerated approval program, new 
legislation will give it more authority to withdraw medications that fail to con-
firm their initial promise. But at present this is just aspirational.

 69 a series of papers from PORTAL: L. Bendicksen et al., “The Regulatory Reper-
cussions of Approving Muscular Dystrophy Medications on the Basis of Limited 
Evidence,” Annals of Internal Medicine 176, no. 9 (September 2023): 1251–56, 
doi: 10.7326/M23-1073, Epub August 22, 2023, PMID: 37603868, https:// pubmed 
.ncbi .nlm .nih .gov /37603868 /; D. Hong et al., “Characteristics of Patients Re-
ceiving Novel Muscular Dystrophy Drugs in Trials vs. Routine Care,” JAMA 
Network Open 7, no. 1 (January 2, 2024): e2353094, doi: 0.1001/jamanetwork 
open.2023.53094, PMID: 38265797, PMCID: PMC10809016, https:// pubmed 
.ncbi .nlm .nih .gov /38265797 /; L. Bendicksen, A. S. Kesselheim, and B. N. Rome, 
“Spending on Targeted Therapies for Duchenne Muscular Dystrophy,” JAMA 331, 
no. 13 (April 2, 2024): 1151–53, doi: 10.1001/jama.2024.2776, PMID: 38466271, 
PMCID: PMC10928534, https:// pubmed .ncbi .nlm .nih .gov /38466271 /.

 69 The Japanese company: “Viltolarsen (NS-065/NCNP-01) for the Treatment of 
Duchenne Muscular Dystrophy: Preliminary Results of the Analysis of the Phase 
III Trial (RACER53 Study),” Nippon Shinyaku, May 27, 2024, https:// www .nippon 
-shinyaku .co .jp /file /download .php?file_id=7613.

 73 My PORTAL colleagues wrote a compelling op-ed: Liam Bendicksen, Edward Cliff, 
and Aaron S. Kesselheim, “This Gene Therapy May Not Work. So Why Did the 
FDA Fully Approve It? The Agency Has Repeatedly Neglected Its Obligation to 
Ensure That Drugs Are Effective,” Washington Post, July 22, 2024, https:// www 
.washingtonpost .com /opinions /2024 /07 /22 /fda -gene -therapy -elevidys /.

 73 “Peter Marks makes a mockery of scientific reasoning”: Jason Mast and Mat-
thew Herper, “Top FDA Official Peter Marks Overruled Staff, Review Team to 
Approve Sarepta Gene Therapy,” STAT, June 20, 2024, https://www.statnews 
.com/2024/06/20/sarepta-duchenne-elevidys-fda-approval-peter-marks-over 
ruled-staff/

 74 as reported by STAT: Adam Feuerstein, “Edited Video Stirs Questions over Fi-
nancial Ties,” Boston Globe, July 31, 2024, https:// www .statnews .com /2024 /07 /29 
/sarepta -duchenne -parent -project -muscular -dystrophy /.
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 75 used the same surrogate measure: Liu et al., “Clinical Benefit and Regulatory Out-
comes of Cancer Drugs Receiving Accelerated Approval.”

 76 five of the FDA’s own scientists: M. Merino et al., “Irreconcilable Differences: The 
Divorce between Response Rates, Progression-Free Survival, and Overall Sur-
vival,” Journal of Clinical Oncology 41, no. 15 (March 17, 2023): 2706–12, doi: 
10.1200/JCO.23.00225, https:// ascopubs .org /doi /10 .1200 /JCO .23 .00225.

 76 quality of life: B. Kovic et al., “Evaluating Progression-Free Survival as a Surrogate 
Outcome for Health-Related Quality of Life in Oncology: A Systematic Review 
and Quantitative Analysis,” JAMA Internal Medicine 178, no. 12 (2018): 1586–96, 
doi: 10.1001/jamainternmed.2018.4710, https:// jamanetwork .com /journals /jama 
internalmedicine /fullarticle /2705082.

 77 80 to 90 percent of new drug submissions were approved: There is great variability 
in how the numerator and denominator are defined here, but this is a good ap-
proximation. See “Summary of NDA Approvals and  Receipts, 1938 to the Pres-
ent,” FDA, January 31, 2018, https://www.fda.gov/about-fda/histories-fda-regu 
lated-prod ucts/summary-nda-approvals-receipts-1938-present.

 80 decisions that were made right up against the deadline: D. Carpenter, E. J. Zucker, 
and J. Avorn, “Drug-Review Deadlines and Safety Problems,” New England 
Journal of Medicine 358, no. 13 (March 27, 2008): 1354–61, doi: 10.1056/NE 
JMsa0706341, PMID: 18367738, https:// pubmed .ncbi .nlm .nih .gov /18367738 /.

 80 drugs for rare diseases were being approved: A. S. Kesselheim, J. A. Myers, and 
J. Avorn, “Characteristics of Clinical Trials to Support Approval of Orphan vs. Non-
orphan Drugs for Cancer,” JAMA 305, no. 22 (June 8, 2011): 2320–26, doi: 10.1001 
/jama.2011.769, PMID: 21642684, https:// pubmed .ncbi .nlm .nih .gov /21642684 /.

 83 The Constitution of Knowledge: Jonathan Rauch, The Constitution of Knowledge: 
A Defense of Truth (Washington, D.C., Brookings Institution Press, 2021).

CHAPTER 4 :  STANDARDS THAT MAT TER TO PATIENT S

 88 the Oxford researchers: https:// www .ox .ac .uk /news /2020 -06 -16 -low -cost -dex a 
me thasone -reduces -death -one -third -hospitalised -patients -severe; RECOVERY 
Collaborative Group, P. Horby et al., “Dexamethasone in Hospitalized Patients 
with Covid-19,” New England Journal of Medicine 384, no. 8 (February 25, 2021): 
693–704, doi: 10.1056/NEJMoa2021436, Epub July 17, 2020, PMID: 32678530, 
PMCID: PMC7383595, https://pubmed.ncbi.nlm.nih.gov/32678530/.

 90 releasing some of those vital data: See this paper from PORTAL, which presents a 
different perspective: C. J. R. Daval and A. S. Kesselheim, “The Origins of ‘Confi-
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cember 29, 2005): 2813–14, doi: 10.1056/NEJMe058314, Epub December 8, 2005, 
PMID: 16339408, https:// pubmed .ncbi .nlm .nih .gov /16339408/.

CHAPTER 6 :  D OWNFALL OF A GIANT
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