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SUMMARY
Turner and colleagues recently argued that countries with unclear laws and regulations regarding stem cells, exosomes, and other regen-

erative medicine products should develop and enforce more comprehensive regulatory structures. We fully agree with this opinion and

discuss that failure to do so may lead to troubling predicaments, such as the Japanese cases, where patients are at risk of serious compli-

cations or even death.
Turner et al. (2023a) recently reported that 60 clinics from

38 businesses in the US advertise stem cell or exosome-

based interventions as treatment or preventive measures

for COVID-19. We fully agree with their statement that

‘‘Countries with gaps and areas of interpretive uncertainty

in legislation related to stem cells, exosomes, and other

regenerative medicine products should develop and

enforce more comprehensive regulatory structures.’’ In

particular, exosome-based interventions are being offered

worldwide, not only for COVID-19 but for a wide range

of diseases and conditions (Asadpour et al., 2023). There

is thus an urgent need to disseminate information and

clarify regulations in such countries to protect patients.

Failure to do so may lead to troubling predicaments, such

as the Japanese cases described in the following, in which

not only are patients put at risk of serious complications

or even death but also no one can even determine whether

a patient has died or not.

Exosomesare a typeof extracellular vesicles responsible for

intercellular communication through the transfer of various

bioactive substances. They are currently being evaluated

as diagnostic markers and a means of delivering therapies

to target cells (Abbott, 2023). According to Asadpour

et al. (2023), 288 clinical trials using exosomes and 127 clin-

ical trials using extracellular vesicles were registered on

ClinicalTrials.gov as of November 2022. However, there are

currently no approved therapies using extracellular vesicles

or exosomes (https://www.isev.org/patient-information-and-

safety-notice–extracellular-vesicles-exosomes-and-unproven-

therapies), and there are serious risks associated with their

administration to the human body, including unexpected

sideeffects suchasmalignant transformation,contamination,

unwanted immune responses, and toxicity (Abbott, 2023;

https://www.jsrm.jp/cms/uploads/2024/05/news14993-2.pdf).
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Indeed, patients in Nebraska who received an unapproved

exosome intervention became seriously ill and suffered

from sepsis in 2019, prompting the Food and Drug Admin-

istration (FDA) to issue a warning (FDA, 2019). The

following year, the International Society for Extracellular

Vesicles (ISEV) also issued an alert to patients (https://www.

isev.org/patient-information-and-safety-notice–extracellular-

vesicles-exosomes-and-unproven-therapies).

In the US, exosomes for therapeutic use are regulated as

drugs and biological products under the Public Health Ser-

vice Act and the Federal Food Drug and Cosmetic Act, thus

requiring review and approval before marketing (FDA,

2019). In the EU, native exosomes are regulated as biolog-

ical medicinal products (Silva et al., 2021). Nevertheless,

Turner et al. (2023b) reported in another survey that 60

businesses in the US are selling exosome products, and

Asadpour et al. (2023) identified 34 businesses and clinics

in the US and 14 entities in the EU promoting exosome-

based interventions for anti-aging, hair loss, autism, rheu-

matism, Parkinson’s disease, and so forth. If this is occur-

ring in countries with existing regulations, even more

alarming situations are likely in countries where regula-

tions on the medical use of exosomes remain unclear or

nonexistent.

Japan is, unfortunately, such an example. Because extra-

cellular vesicles, including exosomes, are not considered

cells, the Act on the Safety of Regenerative Medicine

(ASRM), which regulates the act of physicians adminis-

tering cells to patients, does not apply (Fukui et al.,

2022). Even more alarming is that aside from the ASRM,

there are virtually no regulations restricting physicians

fromperforming interventions that lack scientific evidence

when operating outside the framework of public insurance

(i.e., when a patient pays for the entire treatment). Using
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theMinistry of Health, Labor andWelfare (MHLW)website

and Google search engine, a think tank surveyed medical

institutions claiming to offer ‘‘exosome therapy’’ and

‘‘stem cell culture supernatants’’ (often referred to as exo-

some therapy in private clinics in Japan) and found that

669medical institutions provide these therapies (Organiza-

tion for the Promotion of Safety in Regenerative Medicine,

2023). This number is by far the largest compared to the US

and EU. According to this study, the most common treat-

ment targets were skin care and anti-aging (532 cases),

hair growth (358 cases), and recovery from fatigue (135

cases), while themost commonly used rawmaterial and tis-

sue were cells derived from allogeneic sources (566 cases)

and fat (287 cases), respectively. These trends are similar

to those identified in previous studies (Turner et al.,

2023b; Asadpour et al., 2023), but the second most com-

mon source of derived tissue was teeth (specifically, human

deciduous dental pulp), which is unique to Japan for un-

clear reasons. In total, 488 institutions (73%) used ‘‘regen-

erative medicine’’ as a keyword on their websites, and 501

institutions (75%) also offered regenerative medicine as

defined by the ASRM.

Recently, rumors circulated about patients dying after

exosome administration (Kubota, 2023). On October 11,

2023, the Society for Regenerative Medicine and Anti-

Aging published a document entitled ‘‘Regarding the

Occurrence of Death Cases Related to StemCell Culture Su-

pernatant,’’ urging society members to carefully consider

the use of unapproved products because they had obtained

information on patient deaths (https://aarm.jp/news/%

E5%B9%B9%E7%B4%B0%E8%83%9E%E4%B8%8A%E6%

B8%85%E6%B6%B2%E3%81%AB%E9%96%A2%E3%81%

99%E3%82%8B%E6%AD%BB%E4%BA%A1%E4%BA%

8B%E4%BE%8B%E3%81%AE%E7%99%BA%E7%94%9F%

E3%81%AB%E3%81%A4%E3%81%84%E3%81%A6/).

However, according to media reports, the society re-

sponded that its members were not involved in the cases.

Adding to the confusion, the medical institution where pa-

tients were rumored to have died claimed that no such re-

ports had been filed, and an official from the MHLW

concluded that the information originated from an un-

known source (Kubota, 2023). The situation where no

one can even confirm whether the serious adverse event

of patient death is a rumor or fact is a serious problem.

The current exclusion of exosomes from the govern-

ment’s system for identifying adverse events for unproven

interventions is a serious concern for patient safety. Ac-

cording to media reports, a well-known private cosmetic

surgery clinic administered exosomes (contained in stem

cell supernatant) to at least four patients, including rela-

tives of staff members with stage IV lung cancer, and found

that the cancer rapidly worsened after administration (Ito,

2023). In late November 2023, it was reported that treat-
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ment had continued despite advice for discontinuation

by an outside oncologist. Although the MHLW reportedly

did not know the details, if some regulation, the ASRM,

for example, applied to exosome-based interventions, the

clinic administering the interventions would have been

required to report adverse events when they occur to the

government and the Certified Committee for Regenerative

Medicine, which reviewed the provision plan of the inter-

vention. If this had been the case, the treatment would

have likely been discontinued.

The lesson to be learned from these Japanese cases is that

there is an urgent need to develop regulations to protect

patients from serious risks associated with interventions

based on little or no scientific evidence and to ensure

that adverse events are reported to regulatory agencies

when they occur. Nevertheless, such regulations should

not impede the development of clinical research using exo-

somes. In October 2023, The Japanese Society for Regener-

ative Medicine published a proposal to revise the scope of

the ASRM, calling for the administration of extracellular

vesicles containing exosomes to be regulated under the

ASRM to ensure their safety and allow for regulatory over-

sight (https://www.jsrm.jp/cms/uploads/2023/10/%E5%86%

8D%E7%94%9F%E5%8C%BB%E7%99%82%E7%AD%89%

E3%81%AE%E3%83%AA%E3%82%B9%E3%82%AF%E5%

88%86%E9%A1%9E%E3%83%BB%E6%B3%95%E3%81%

AE%E9%81%A9%E7%94%A8%E9%99%A4%E5%A4%96%

E7%AF%84%E5%9B%B2%E3%81%AE%E8%A6%8B%E7%

9B%B4%E3%81%97%E3%81%AB%E9%96%A2%E3%81%

99%E3%82%8B%E6%8F%90%E8%A8%80%EF%BC%88%

E6%97%A5%E6%9C%AC%E5%86%8D%E7%94%9F%E5%

8C%BB%E7%99%82%E5%AD%A6%E4%BC%9A%EF%BC%

89.pdf). In April 2024, it issued guidance outlining what

providers of exosome-based interventions should review

(https://www.jsrm.jp/cms/uploads/2024/05/news14993-2.pdf).

The Japanese Society for Extracellular Vesicles published its

position in December 2023 that only those products that

have passed strict screening as biological products under

the Act on Securing Quality, Efficacy and Safety of Products

including Pharmaceuticals and Medical Devices should be

brought to clinical practice (https://jsev.jp/docs/jsev_ev_

treatment_2023122501.pdf). The International Society

for StemCell Research (ISSCR) should also take a leadership

role in this issue (including collaboration with the ISEV, if

possible) to raise awareness for patient protection and to

promote regulatory clarity in each country. Since extracel-

lular vesicles, including exosomes, are not stem cells, ISSCR

may not consider them to be under its scope for regulation.

However, many medical institutions handle them along-

side stem cells (Turner et al., 2023a; Turner et al., 2023b; Or-

ganization for the Promotion of Safety in Regenerative

Medicine, 2023), so how can we expect non-specialist pa-

tients to know the difference and, more importantly,
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https://www.jsrm.jp/cms/uploads/2023/10/%E5%86%8D%E7%94%9F%E5%8C%BB%E7%99%82%E7%AD%89%E3%81%AE%E3%83%AA%E3%82%B9%E3%82%AF%E5%88%86%E9%A1%9E%E3%83%BB%E6%B3%95%E3%81%AE%E9%81%A9%E7%94%A8%E9%99%A4%E5%A4%96%E7%AF%84%E5%9B%B2%E3%81%AE%E8%A6%8B%E7%9B%B4%E3%81%97%E3%81%AB%E9%96%A2%E3%81%99%E3%82%8B%E6%8F%90%E8%A8%80%EF%BC%88%E6%97%A5%E6%9C%AC%E5%86%8D%E7%94%9F%E5%8C%BB%E7%99%82%E5%AD%A6%E4%BC%9A%EF%BC%89.pdf
https://www.jsrm.jp/cms/uploads/2024/05/news14993-2.pdf
https://jsev.jp/docs/jsev_ev_treatment_2023122501.pdf
https://jsev.jp/docs/jsev_ev_treatment_2023122501.pdf
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distinguish between safe and unsafe interventions on their

own? The ISSCR has had a significant global impact on ad-

dressing unproven stem cell-based interventions. We hope

that the next revision of its guidelines and patient hand-

book will include exosome-based interventions.

ACKNOWLEDGMENTS

We are grateful to Dr. Kelvin Hui (Kyoto University, Japan) for

providing advice. This study was funded by the Japan Society for

the Promotion of Science (JSPS) KAKENHI Grants-in-Aid for Scien-

tific Research (grants 17K13665, 21K10326, and 22H00802) and

the Uehiro Foundation on Ethics and Education.

AUTHOR CONTRIBUTIONS

T.I. conceived the study and discussed its structure with T.H. and

M.F., who prepared the first draft. T.O. provided expert advice.

All authors discussed, revised, and approved the final draft.

DECLARATION OF INTERESTS

T.O. is a legal consultant to Salaria Clinic Tokyo.

DECLARATION OF GENERATIVE AI AND AI-ASSISTED
TECHNOLOGIES IN THE WRITING PROCESS

During manuscript preparation, the authors used DeepL for trans-

lation and editing. After using this tool/service, the authors re-

viewed and edited the content as needed and will take full respon-

sibility for the content of the publication.
REFERENCES

Abbott, A. (2023). FedEx for your cells: this biological delivery ser-

vice could treat disease. Nature 621, 462–464. https://doi.org/10.

1038/d41586-023-02906-w.

Asadpour, A., Yahaya, B.H., Bicknell, K., Cottrell, G.S., andWidera,

D. (2023). Uncovering the gray zone: mapping the global land-

scape of direct-to-consumer businesses offering interventions

based on secretomes, extracellular vesicles, and exosomes. Stem

Cell Res. Ther. 14, 111. https://doi.org/10.1186/s13287-023-

03335-2.
Fukui, T., Matsuyama, A., Kakee, N., Okada, K., Umezawa, A.,

Kino-oka, M., Morio, T., Nakahara, T., Fujiwara, Y., and Kuroda,

T. (2022). Research contributing to the review of the risk classifi-

cation of regenerative medicine and the scope of exemptions

from the law under the Act on Securing Safety of Regenerative.

Medicine. https://mhlw-grants.niph.go.jp/system/files/report_

pdf/202006008A-sokatsu.pdf.

Ito, Y. (2023). Exclusive: Lung cancer rapidly enlarges after ‘exo-

some’ injection – secret treatment at a famous beauty clinic

continued even after suspension recommendation. Slow News.

https://slownews.com/n/n4424de37b474.

Kubota, A. (2023). Looking into the rumors of death after exosome

administration. Nikkei Biotechnology & Business. https://bio.

nikkeibp.co.jp/atcl/report/16/082200006/111400200/.

Organization for the Promotion of Safety in Regenerative Medicine

(2023). Survey Report: ‘‘Exosome’’ and ‘‘stem cell culture sup

ernatant solution’’ therapies currently being implemented in Japan.

https://prtimes.jp/main/html/rd/p/000000003.000132628.html.

Silva, A.K.A., Morille, M., Piffoux, M., Arumugam, S., Mauduit, P.,

Larghero, J., Bianchi, A., Aubertin, K., Blanc-Brude, O., Noël, D.,
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