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課題文A

Measles could again become widespread as cases surge worldwide

From 2000 to 2010, less than 100 measles cases were reported each year in the U.S. Since 2010, there

have been isolated outbreaks, mainly in unvaccinated communities, with approximately 200 to 300

cases a year. The latest major outbreak in the U.S. was in 2019, with 1,274 cases, primarily in the

New York City metropolitan area and parts of New Jersey.

Cases fell in 2020 to 2023 during the COVID-19 pandemic, returning to prepandemic levels in 2024.

Currently, most U.S. cases are coming from an epidemic in Texas, with 702 confirmed cases as of

May 6. Of these, 91 people were hospitalized and three people, two of them children, died. Measles

cases are still being reported. Texas is one of 12 measles outbreaks documented in the U.S. in 2025 to

date.

The World Health Organization has declared both North and South America to be at high risk for

measles. Canada reported a total of 1,177 cases as of April 19, with 951 of them linked to an outbreak

that began in New Brunswick in October 2024 and spread to seven provinces. In 2023, there were 12

measles cases in all of Canada. Mexico reported 421 confirmed measles cases as of April 18, and

another 384 cases are under investigation. There are also small measles outbreaks in South America,

with Belize reporting its first two cases since 1991. Brazil reported five cases, and in Argentina there

are 21 confirmed cases of measles, mainly in the capital city of Buenos Aires. In Europe, measles

cases rose tenfold, hitting 35,212 in 2024, according to the European Centre for Disease Prevention

and Control.

Measles is one of the most contagious infections ever identified. One person with measles can spread

the infection to 12 to 18 others. That number, which epidemiologists call R0, is 1 to 4 for the flu and 2

to 5 for COVID-19. In 1912, measles became a nationally reportable disease tracked by all the health

departments in the U.S. At that time, there were about 3 million to 4 million cases and 6,000 deaths

each year in the country. Medical care improved and the death rate decreased, but cases spiked to

epidemic levels every two to three years.

It was not until 1963, when the first measles vaccine became widely available, that cases dropped

dramatically. The current measles vaccine, which is called the MMR vaccine because it also includes

vaccines against mumps and rubella, was released in 1971. In 1977, the U.S. government launched

the National Childhood Immunization Initiative to ensure that school children received vaccination

against polio, diphtheria, pertussis, tetanus, mumps, rubella and measles. Vaccination rates in children

starting elementary school rose to 96% by 1981. Beginning in 1993, the Vaccines for Children

program helped ensure that every child could receive vaccinations regardless of ability to pay.

Vaccination programs were a resounding success. By 2000, measles cases arising in the U.S. had

fallen to zero, with infections occurring only in people who traveled abroad. That year, the Centers for

Disease Control and Prevention declared that measles was eliminated in the country.
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Measles is a virus, like the common cold. Unlike bacterial infections, which can be treated with

antibiotics, viral infections are typically not treatable but can often be prevented through vaccination

programs. Vaccination stimulates the body’s immune system to make antibodies to fight a specific

infection. For most people, just one dose of the measles vaccine protects them from infection. The

second dose helps ensure long-term protection. Measles is so infectious that 95% of the population

must be vaccinated to protect the community, a concept called herd immunity.

During the past 20 years, however, vaccination rates are decreasing globally, with an especially sharp

drop during the pandemic from limited exposure to medical care. Aligned with this trend, measles

cases in the U.S. have been rising. As a result, some infectious disease experts worry that measles is

heading toward becoming a common infection again.

Public health officials define endemic infections as being consistently present within a region. For

example, the common cold and now COVID-19 are endemic in the U.S.

A higher-than-normal number of cases in an area is termed an outbreak. For measles, an outbreak is

defined as more than three cases in a county or local area. When cases from an outbreak spread

outside the local area, that is an epidemic, and if an epidemic spreads into many countries across the

world, it becomes a pandemic.

The measles outbreak in Texas started in January 2025 as an outbreak in six counties and quickly

reached epidemic levels, hitting a total of 29 counties and a count of 702 cases as of May 6.

A 2022 study used a computer algorithm to model the trajectory of measles cases in the U.S. given

the drop in vaccination rates during the pandemic. If children who missed vaccines due to the

pandemic do not receive catch-up vaccinations, and vaccine hesitancy continues at current rates, the

study found, then 21% of U.S. children – about 15 million – will be vulnerable to measles over the

following five years. That is well below the number needed to prevent measles outbreaks.

A study using a similar approach published in April 2025 found that measles is likely to become

endemic again in the U.S. and predicted that the country could experience 850,000 cases over the next

25 years if vaccination rates remain the same. If vaccine rates decrease further, the study found, case

numbers could increase to 11 million over the next 25 years.

Reversing this trend will require steadily increasing community vaccination rates. The April 2025

study found that boosting community vaccination rates by 5% would tamp down the increase in cases

to between 3,000 and 19,000 over the next 25 years.

Another epidemiological model that estimates measles spread, published in February, predicted that

by intervening early in an outbreak with local health department support, measles outbreaks can be

contained as long as 85% of the population is vaccinated against the disease.

出典：https://theconversation.com/measles-could-again-become-widespread-as-cases-surge-

worldwide-255501

著者：Rebecca Schein
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課題文B

Supporting the Development of Drugs for Rare Diseases —
The Importance of Regulatory Transparency

More than 300 million people worldwide have a rare disease or condition, yet treatments approved by

the U.S. Food and Drug Administration (FDA) are available for less than 5% of these

diseases. Legislation enacted in 2022 called on the FDA to task the National Academies of Sciences,

Engineering, and Medicine (NASEM) with studying processes in the United States and the European

Union for evaluating the safety and efficacy of drugs for rare diseases and conditions, nearly all of

which are classified as orphan drugs because they are intended to treat a condition affecting fewer than

200,000 people in the United States. A central theme of the resulting report’s conclusions was that

inadequate regulatory transparency impedes the development of safe and effective drugs.

In particular, transparency regarding the information submitted to the FDA and the agency’s decision

making could have far-reaching benefits for drug development. Understanding the reasons that

previous development efforts may have succeeded or failed could allow sponsors and researchers to

allocate investments and resources in ways that facilitate the generation of robust evidence to support

regulatory decision making. Some investigators and sponsors, however, keep regulatory input

confidential for competitive reasons, fearing possible financial or reputational harm. In the absence of

transparency, sponsors have conducted clinical trials for which negative results could have been

predicted, thereby unnecessarily exposing patients to the risks posed by investigational products.

Transparency is especially imperative for drug development for rare diseases. Because of the small

populations of patients with these diseases and their heterogeneous clinical manifestations, study

designs other than traditional randomized clinical trials may be used for evaluating potential treatments.

For example, natural historystudies may be submitted to regulatory agencies to provide data on control

groups or confirmatory data. Meanwhile, new statistical and analytic methods are increasingly

informing regulatory decision making. Drug development for rare diseases would benefit from the

adoption of evidence-generation strategies that have been successfully used to demonstrate safety and

efficacy — and the avoidance of strategies that haven’t been successful. In addition, drugs for rare

diseases are often used off label, particularly in children, and regulatory transparency could allow

patients, families, and clinicians to gain more insight into benefits and risks in these circumstances.

TheFDApubliclyposts its reviews ofapproveddrugs. In 2010, an agency task force releasedproposals

for expanding information disclosure while protecting identifiable patient information and potential

trade secrets. Although the plan wasn’t necessarily to implement all the proposals, multiple important

ones haven’t been implemented. In 2017, scholars developed a blueprint recommending farther-

reaching steps, including increased agency disclosure of information about products submitted to the

FDAfor review and the agency’s decision making. The blueprint called for the release of clinical study

reports submitted with marketing applications, information about FDAholds (agency actions stopping

a trial from moving forward, usually because of safety concerns), and agency reviews of products that

weren’t approved, thatwereabandoned,or forwhichapplications were withdrawn.Thesestepshaven’t

been taken. They would require measures to protect patient privacy, with particular attention needed in

cases of rare diseases. Progress has also been hampered by the FDA’s concerns about the legality of

disclosing confidential commercial information and the risk of lawsuits from manufacturers.

著作権により非公表



4

By contrast, tremendous progress on regulatory transparency has been made in Europe. Inspired by

calls from academic groups in the early 2010s, the European MedicinesAgency (EMA) took steps to

improve information sharing, including publishing clinical data for approved and unapproved products

while protecting identifiable patient data and confidential information.

The EMA’s experience is instructive. Drug manufacturers initially expressed concerns that misuse of

shared informationwouldprovide competitorswith anunfairadvantage andcompromisepatient safety

because patients could potentially be reidentified. Multiple lawsuits alleged that the reforms would

undermine sponsors’commercial interests.But the European UnionCourt of Justiceupheld the EMA’s

policies and established a high bar for demonstrating that information disclosure would cause harm.

There were also concerns about low-quality, misleading reanalyses of available data leading to

unsupported findings of adverse effects and causing alarm. As far as the NASEM committee that

produced the report could ascertain, these harms haven’t materialized (one of us was a National

Academy of Medicine fellow and two were members of the committee). The consensus throughout

European debates, including in court cases, was that public health interests override private

confidentiality interests.

The NASEM committee determined that lack of public access to filed applications, information about

clinical holds, and complete response letters (FDA notices of decisions not to approve a product and

descriptions of reasons for nonapproval) in the United States prevents sponsors and researchers from

learning from successes and failures. The unavailability of patient-level data sets, clinical study reports,

and postmarketing reports impedes analyses that could improve drug-development processes. The

committee recommended that the FDA make information about approval and negative-review

decisions publicly available, as the EMAdoes. Furthermore, given the increasing use of new methods

for generating evidence on drugs for rare diseases and conditions, it recommended that the FDA also

make marketing applications publicly available and document instances in which data from studies

other than randomized trials contributed to decisions, including noting when such data were inadequate

to demonstrate safety and efficacy (and why they were inadequate).

Although the EMAalready shares information about applications, greater transparency regarding FDA

actions is important; regulatory bodies may have different perspectives on the same data. Sponsors

could also take the lead in sharing clinical trial data and FDA evaluations of new drug applications,

especially unsuccessful applications. Most pharmaceutical companies don’t share trial data, however,

and sponsors may worry that transparency regarding regulatory interactions could aid competitors or

negatively affect perceptions of a drug’s clinical benefits or value.

TheFDAisawareof thebenefitsof regulatory transparency andhas taken incremental steps to improve

transparency in rare-disease drug development. When launching the Rare Disease Endpoint

Advancement pilot program in 2023 to support the development of new end points for rare-disease

research, the FDA required sponsors to agree to allow the agency to disclose several aspects of end-

point development programs.

The agency must balance the benefits associated with disclosure with the risk of legal action by

sponsors related to the release of what could be construed as confidential commercial information.

Courts have supported the view that confidential commercial information can be defined in a way that

includes regulatory documents. But the Trade Secrets Act allows agencies to release confidential

information if “authorized by law,” and a 1979 Supreme Court decision (in Chrysler v. Brown) permits

rules issued by federal agencies to be considered such law.
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The FDAcould outline the types of information that it considers and doesn’t consider to be confidential

and use public notice-and-comment rulemaking to define certain information as subject to

disclosure. Sponsors would be able to raise concerns in comments, and the FDA could use this

feedback to ensure that the final rule addressed industry perspectives and distinguished trade secrets

from confidential commercial information that can be disclosed in certain circumstances. If legal

concerns remained, legislation might be needed to support the FDA’s ability to make more information

publicly available. The Orphan Drug Act gave manufacturers of drugs for rare diseases economic

incentives in the form of tax credits and extended exclusivity periods; these benefits could be made

conditional on accepting greater regulatory transparency.

The NASEMreport concluded that sponsors have an ethical obligation to work with regulators to share

relevant information about the review and approval of drugs for rare diseases and conditions. Helping

sponsors, researchers, and patients learn from cases in which a drug’s safety and efficacy were

demonstrated — and cases in which they were not — could facilitate the development of more and

better therapies for patients with rare diseases and honor patients’ research contributions.And because

lessons learned from rare-disease drug development can be applied to other therapeutic areas, these

actions could lead to benefits throughout the drug research-and-development ecosystem.

出典：N Engl J Med. 2025 Mar 6;392(10):939-941.

著者：Sanket S. Dhruva, M.D., M.H.S.,Hans-Georg Eichler, M.D., and Steven K. Galson, M.D.,

M.P.H.
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課題文A

Is HumanAging Reversible?

For most people, aging means inevitable and irreversible decline. Our bodies wear down, our cells

malfunction and we become more susceptible to diseases. But new research from the emerging field of

geroscience is modifying this narrative. If this new research bears fruit, it would mean progress toward

a goal that’s as old as humanity: to add years to people’s lives, and ensure that those years are filled with

vitality and independence.

Geoscience rests on thenotion that aging itself, rather than individual diseases, is the root cause of many

chronic conditions. To explore this hypothesis, scientists have focused on understanding and targeting

the biological mechanisms of aging with the goal of extending both lifespan and healthspan, or the

number of healthy years.

Extending healthspan would improve the quality of life for millions of people and reduce the burden of

aging-related diseases. Baby boomers, most now well beyond the age of 65, are grappling with

conditions like heart disease, type 2 diabetes, cancer, Alzheimer’s and frailty, which not only reduce

quality of life but place immense pressure on families, healthcare systems and economies.

Many geroscientists believe that the biological mechanisms of aging are both malleable and treatable.

Researchers in clinics and laboratories around the world are now testing this notion. If it turns out to be

correct, it could be possible to slow aging or even reverse it.

Targeting aging itself

Since biological aging is the primary mechanism for the emergence of chronic diseases over time,

according to the geroscience hypothesis, understanding its associated molecular pathways is essential.

By addressing these underlying processes, we believe we may be able to slow aging itself and delay

the onset of heart disease, diabetes, Alzheimer’s and many other aging-related diseases. Rather than

tackling each one of them individually, we should make what’s common to them all the main target:

the aging process.

Research has shown that aging is driven by a series of interconnected biological processes that begin

early in life and build up over time. Scientists have identified a dozen of these processes, often referred

to as the hallmarks of aging. As our bodies age, damage accumulates to our DNAfrom radiation, errors

during replication and oxidative stress. Our mechanisms of repairing this damage grow less efficient.

Protective caps on the ends of our chromosomes, called telomeres, shorten. The ability of our cells to

produce proteins to carry out metabolic functions degrades. Our mitochondria—the powerhouse of our

cells—can become dysfunctional. The stem cells necessary for tissue regeneration and repair lose their

capacity to self-renew and differentiate. Our gut bacteria can become imbalanced. The ability of our

cells to communicate with one another can be disrupted.

These developments increase our bodies’ susceptibility to disease. Many of them promote

inflammation, inhibit tissue repair, promote insulin resistance and impair our stress response. These

changes can increase our susceptibility to a host of age-related diseases, including neurodegenerative

disease like Parkinson’s and Alzheimer’s, as well as diabetes, cardiovascular disease, macular

degeneration and many forms of cancer.

著作権により非公表
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By deepening our knowledge of these processes of aging, we are identifying targets for treatments that

slow them down. One promising target is senescent cells. These are cells that stop dividing but refuse

to die. Instead, they remain active, secreting molecules that lead to inflammation and contributing to

tissue damage and age-related diseases. Scientists believe that the accumulation of these senescent cells

is a major driver of aging and its associated disorders.

The new field of senolytics involves designing drugs that can clear senescent cells out of the body. The

late biochemist Judith Campisi and her colleagues at the Buck Institute have successfully used these

strategies to extend the lifespan and healthspan of laboratory animals. Unity Biotechnology, a startup,

has also successfully targeted an age-related eye disease with senolytics in phase 2 clinical trials (the

authors have no relationship to Unity). If all goes well, the work could lead in a few years to treatments

to clear out these harmful senescent cells.

Calorie restriction (CR) is one of the most robust interventions for extending lifespan and delaying age-

related diseases across a variety of organisms, from yeast to primates. By reducing caloric intake by 20

to 40 percent without malnutrition, CR triggers profound physiological changes, including enhanced

autophagy, improved mitochondrial function and reduced oxidative stress. These effects slow cellular

damage and improve metabolic efficiency, contributing to delayed onset of conditions such as

cardiovascular disease, diabetes, cancer and neurodegenerative disorders. Studies in humans, such as

the CALERIE trials, suggest CR can improve markers of aging, like reduced inflammation and

improved insulin sensitivity, though long-term adherence remains a challenge.

Emerging therapies like metformin and rapamycin seek to replicate CR’s benefits without the need for

strict dietary intervention. Metformin, a widely used anti-diabetic drug, activates AMPK, a cellular

energy sensor, while dampening mTOR signaling—key pathways implicated in aging. By improving

glucose metabolism, reducing oxidative stress and modulating gene expression, metformin shows

promise in delaying age-related diseases. The TAME trial is currently testing its potential to reduce the

risk of conditions such as cardiovascular disease and cognitive decline in humans.

Rapamycin, a potent inhibitor of mTOR, also mimics CR’s effects and extends lifespan in multiple

species, even when administered late in life. It enhances autophagy, reduces cellular senescence and

improves immune function.Clinical studies have shownrapamycin can rejuvenate the immune system

in older adults and may mitigate age-related cardiac dysfunction. However, its immunosuppressive

effects require careful monitoring.

Together, CR, metformin and rapamycin target the fundamental mechanisms of aging, offering hope

for interventions that could extend healthspan and reduce the burden of age-associated diseases.

Tailored interventions

Aging is not a one-size-fits-all process; genetic factors and lifestyle choices also play a role in how fast

or slowly we age. Once we have identified specific factors that influence an individual’s aging process,

it may be possible to tailor interventions that target the unique biological mechanisms at play in each

person. Since the aging process happens slowly, a preventative approach may be able to head off the

onsetofaging-relateddiseasesandextendthehealthyyearsof life. Inaddition toaging,otherrisk factors

for disease are specific to the individual, including genetic background and lifestyle. This personalized

approach to aging could lead to a new era of medicine, where treatments are designed to extend life and

improve its quality by reducing the burden of age-related diseases.
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Significant challenges remain. Limited access to treatments could worsen social inequalities. Since age

is not a disease per se, current regulations do not currently accommodate treatments for it. For

geroscience to truly take hold, regulators will need to adapt to this new way of thinking about health.

By targeting the fundamental processes that drive aging, we have the potential to transform medicine

and society. The future could see longer, healthier and more vibrant lives, where aging is no longer

associated with decline but with continued growth and fulfillment.

出典：Is HumanAging Reversible? | ScientificAmerican March 21, 2025

著者：Eric Verdin, Gordon Lithgow
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課題文B

Do Thirteen Oranges a Day Keep CancerAway?

Diet lends itself well to RCTs, but it has also proved to be a perilous area of study. Think of vitamins.

These almost mythical molecules are widely perceived as having only benefits. The industries

producing them have achieved the prowess to advertise them as if they belonged to complementary

and alternative medicine, when in reality they are pharmaceutical products.

The principle of isolating a molecule, concentrating it, and using megadoses of it against a virus (e.g.,

influenza) or a cancerous cell is typical of industrialized allopathic medicine. Consider the

recommendation of taking 1,000 milligrams of vitamin C during the winter season to prevent the flu.

Our bodies can absorb such a dose of vitamin C only after overcoming their natural defense against

intoxication. Our feeling of satiety, which took at least tens of millions of years to evolve, would warn

us against eating thirteen oranges at a sitting, each containing 80 milligrams of vitamin C, in order to

meet the 1,000-milligram prescription.And the recommendation can be achieved only by using refined

vitamins concentrated into pills or powder—that is, a pharmaceutical product. I doubt that bypassing our

natural defenses to ingest a vitamin “bomb” in order to destroy a virus or a cancerous cell is truly

compatible with mainstream canons of holistic medicine.

The hype surrounding vitamins soon extended to cancer therapy. Two-time Nobel laureate Linus

Pauling promoted his belief that high doses of vitamin C could keep cancer away. There was no

evidence supporting that belief then, and there is still none today. But a strong case could be made in

the 1980s that beta-carotene, a precursor of vitamin A, was protective against cancer. The theory

sounded plausible. Beta-carotene can neutralize molecules that can bind with DNAin the cell nucleus

and induce mutations capable of transforming a normal cell into a cancerous one. Moreover—and here

epidemiology failed—comparative cohort studies leaning in that direction abounded.

Therefore, still in the 1980s, researchers in Finland and the United States tested against a placebo the

prescription of massive doses of beta-carotene to prevent lung cancer among heavy smokers. The

resultsof theseRCTswerestunning.Highdosesofbeta-carotenedidnotprotect against cancer; instead,

they may have been even more dangerous than the placebo according to two of three of the trials.

How could science have erred this much? The biology of beta-carotene indicates that it should be

protective against lung cancer. Cohort studies suggested that its consumption was associated with a

lower risk of cancer.

Why do you think the results of the RCTs and cohort studies could have diverged so much?

AFrenchRCTlaunchedin1994,SU.VI.MAX—which,after translation,stands for “Supplementation

in Antioxidant Vitamins and Minerals”—offered a plausible explanation. Its underlying idea was that

the effect of high doses of vitamins may be different from the effect of small doses found in a balanced

and healthy diet. SU.VI.MAX was therefore designed to test whether doses considered optimal for the

human body, from a physiologic point of view, could be protective against cancers and other

noncommunicable diseases.

A total of 13,017 French people (7,876 women and 5,141 men), ages forty-five to sixty, were

randomized to receive either a capsule cocktail of low doses of vitamins C, E, and beta-carotene and
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the antioxidant minerals selenium and zinc or a placebo capsule. They were selected out of 79,976

volunteers and followed for seven and a half years. Minitel, the French ancestor of the Internet, was

used to record treatment compliance and occurrence of health events.

How much heath benefit was observed? Figure 12.2 shows that in men the seven-year risk of cancer

was 3.5 percent in the experimental group and 4.9 percent in the placebo group.

FIGURE 12.2 Cancer Risk and Use of Supplements Over Seven Years

Seven-year risk of cancer in French men ages forty-five to sixty, randomized to receive either a capsule

cocktail ofvitaminsC,E,andbeta-caroteneand theantioxidantminerals seleniumand zincoraplacebo

starting in 1994–1995 in the SU.VI.MAX study.

Let’s answer this question, once again, the EBM way. In the SU.VI.MAX RCT, the seven-year risk

of cancer amongmenwas3.5 percent in the experimental group, which corresponds to a risk difference

of 1.4 percent compared to the group who received the placebo and to the expectation of preventing

one extra cancer for every seventy-two men receiving the vitamin and antioxidant supplementation for

seven years.

In women, vitamin supplementation did not impact cancer risk. Female participants started the trial

already with higherdietary levels ofbeta-carotene thanmen as a resultof a higher consumption of fruits

and vegetables. They did not need to be supplemented as much as the men, and for this reason they

probably did not benefit from additional antioxidants.

The main lesson of SU.VI.MAX is that providing an antioxidant supplementation equivalent to that

found in a healthy diet does not increase cancer risk. It may even reduce risk in people who are nutrient

deficient. A second conclusion is that a balanced diet rich in fresh fruits and vegetables does not need

to be supplemented by vitamin pills at all. Incidentally, that a balanced diet keeps cancer away sounds

much more consistent with a holistic approach than the concentrated thirteen-orange pills.
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Even though the beliefs about the miracle effects of antioxidant vitamins such as beta-carotene, vitamin

C, and vitamin E remain very prevalent, the knowledge accrued over the past twenty years actually

indicates thatmegadosesofbeta-caroteneandvitaminEcanbetoxicandshortenone’s lifeexpectancy.

出典：Morabia,Alfredo. Enigmas of Health and Disease: How Epidemiology Helps Unravel

Scientific Mysteries (English Edition) (pp.228-232). Columbia University Press. Kindle 版.
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