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Preface

Since its launch, the mTOR inhibitor sirolimus has entered widespread use as

an immunosuppressive agent worldwide. Since its approval in Japan in 2014 for
lymphangioleiomyomatosis (LAM), it has been researched for clinical applications in other
diseases, with basic research paving the way. Research on the unique effects of sirolimus is
typical of translational research, and young researchers are expected to play an active role in this
field.

Therefore, we established the Japanese Association of Sirolimus Medical Investigation Network
(JASMIN). We aim to support the expansion of sirolimus indications to new diseases, the approval
of new dosages and administration, the education of medical professionals in different fields about
its side effects, and the work of young researchers involved in basic and clinical research on
sirolimus.

To achieve these objectives, we have held a scientific conference every year since 2020. The
2020 conference was entirely web-based due to the pandemic, with 41 public attendees and 21
attendees related to the JASMIN society. In 2021, we held a hybrid event with the main venue in
Tokyo and a satellite venue at Niigata University, which was attended by seven participants at the
main venue, two at the satellite venue, and 112 participants online.

The 2021 conference included six general presentations, an announcement about an
observational study on stomatitis, and three special lectures. In the general session, six
researchers presented the latest findings related to sirolimus treatment. We granted the Research
Encouragement Award to two of them—Dr. Remi Sumiyoshi and Dr. Akifumi Nozawa—for their
presentations.

Dr. Terunao Takahara of Nagoya University gave a special lecture on his research on the basics
of the mTORCI1 pathway. Dr. Michio Ozeki of Gifu University Hospital and Dr. Masatoshi Jinnin
of Wakayama Medical University gave lectures on intractable hemangiomas and lymphangiomas
from the viewpoints of pediatrics and dermatology, respectively. In addition, Dr. Koh Nakata of
Niigata University Medical and Dental Hospital provided information about observational studies
on the pathogenesis and course of sirolimus stomatitis.

I would like to ask for everyone's continued cooperation in the future development of this

research group.

Dr. Toshinori Takada
Niigata University Medical & Dental Hospital
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Meeting Program

2nd Meeting of the JASMIN Society - Online

(Japanese Association of Sirolimus Medical Investigation Network)
Date and time: Saturday, October 23, 2021, 1:00 p.m. to 5:00 p.m.

General Session

Lecture 1. Population pharmacokinetics of sirolimus
Kenji Shimizu
R&D Head Office, Nobelpharma Co., Ltd.
Lecture 2. Characteristics of mTOR-related activation pathways in idiopathic multicentric

Castleman disease with TAFRO syndrome
Remi Sumiyoshi
Nagasaki University Graduate School of Biomedical Sciences

Lecture 3. Sirolimus’ efficacy and safety in preventing epileptic seizures in focal cortical dysplasia
type 11

Mitsuhiro Kato

Department of Pediatrics, Showa University School of Medicine/

Epilepsy Medical Center, Showa University Hospital

Lecture 4. Genetic mutation analysis of Japanese patients with slow-flow vascular malformations
Akifumi Nozawa
Department of Pediatrics, Gifu University Graduate School of Medicine

Lecture 5. Adverse events in low-dose sirolimus therapy for Pendred syndrome/DFNB4
Yoshiharu Yamanobe
Department of Otolaryngology-Head and Neck Surgery, Keio University School of Medicine

Lecture 6. A phase 1/IIa double-blind parallel-group single-institution investigator-initiated study
of low-dose sirolimus for Pendred syndrome/DFNB4 (PENDLRA trial) through
autophagy promotion

Masato Fujioka
Department of Otolaryngology-Head and Neck Surgery, Keio University School of Medicine

Announcement

Observational research on the pathogenic mechanism and course of sirolimus stomatitis
Koh Nakata
Center for Medical Innovation, Niigata University Medical & Dental Hospital

Special Session

Special Lecture 1: Ca?" signaling-mediated regulation of the TSC2-Rheb-mTORCI pathway
Dr. Terunao Takahara
Department of Applied Biosciences, Nagoya University Graduate School of Bioagricultural Sciences

Special Lecture 2: Sirolimus therapy for intractable lymphatic anomalies
Dr. Michio Ozeki
Department of Pediatrics, Gifu University Hospital

Special Lecture 3: Genetic abnormalities and molecular pathologies underlying hemangiomas and
vascular malformations
Dr. Masatoshi Jinnin
Department of Dermatology, Wakayama Medical University
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Lecture 1. Population pharmacokinetics of sirolimus

Kenji Shimizu!, BS, Michio Ozeki%, MD, PhD
1, Nobelpharma, Co. Ltd., Tokyo, Japan
2, Department of Pediatrics, Graduate School of Medicine, Gifu University, Gifu, Japan

<Objective and Method >

Information on the pharmacokinetics of sirolimus is extremely limited, especially in children. Sirolimus
has already been approved for the indication of lymphangioleiomyomatosis (LAM), but most patients
have been adult women. This September, an additional indication of this drug for intractable lymphatic
disorders—typified by lymphangioma—was approved in Japan. Patients with intractable lymphatic
disorders are diverse—spanning all age groups from children to adults, including both men and

women—which makes the backgrounds of patients eligible for sirolimus more complicated.

Therefore, Nobelpharma worked alongside Gifu University and collaborated with Certara to determine
the optimum dose of sirolimus (Rapalimus®) by performing a population pharmacokinetic (PPK)
analysis with a non-linear mixed-effects model (Software: NONMEM version 7.4). This analysis was
performed using sirolimus trough levels in whole blood (141 patients, 963 data points) acquired from
an investigator-initiated clinical study (NPC-12T-LM) of patients with intractable lymphatic anomalies,
clinical research (SRL-CVA-01) involving patients with intractable vascular tumors and vascular
malformations, clinical research (0403) involving patients with intractable lymphatic anomalies, a
clinical study (NPC-12T-1) of healthy adults, and a clinical study (MLSTS) of patients with LAM.

In terms of covariates that affect the pharmacokinetics of the drug, we focused on those that are
considered clinically important and easy to collect in general clinical settings. Disease, gender, age, and
physique (weight and height) were selected as endogenous covariates. Race was not included because
the data was from Japanese people only. The exogenous covariates were dose, formulation, blood
concentration assay method, and concurrent drugs. Sirolimus formulations were classified into tablets,
crushed tablets, and granules because the delivery method could greatly affect its absorption into the
blood. Although liquid chromatography with tandem mass spectrometry (LC/MS/MS) was used as the
blood concentration assay method for sirolimus, samples were distinguished by storage method before
measurement because this factor has been associated with concentration differences. In addition, since
this drug is metabolized by CYP3A, the presence or absence of concomitant use of CYP3A inhibitors

or inducers was also considered.

<Results>

As a result of this analysis, factors affecting the pharmacokinetics of sirolimus were identified and
drug exposure levels were described based on a two-compartment model with a first-order absorption
process that incorporated adjustments for body weight and maturity in accordance with allometric
principles. Using a final model, a pharmacokinetic simulation then estimated that a target sirolimus
trough level of 5-15 ng/mL in whole blood would be maintained in around 90% of patients at a steady-
state dose of 1 or 2 mg for a body surface area of 0.6-1.0 mi (around 7 yrs old) and a dose of 2 or 3 mg
for a body surface area > 1.0 m (around 13 yrs old and over) (see figures below). A starting dose of 1
mg/day was also considered suitable for a body surface area < 1.0 mi, and 2 mg/day for a body surface
area > 1.0 mi. We updated the drug’s package insert to reflect this information. Due to large individual
differences in pharmacokinetics, we considered it important to conduct post-marketing therapeutic

drug monitoring (TDM) of individual patients receiving doses in both body surface area categories, and

added a recommendation to “adjust the dose depending on patient status and trough levels in the blood”
to the drug label.

In clinical practice or clinical research, doctors, researchers, and pharmacists should predict sirolimus’
blood concentration in individual patients and set more appropriate doses to use this drug safely and
effectively. A TDM application that can predict blood levels in each patient using a Bayesian approach
based on the constructed PPK model is also being jointly developed with Gifu University, some results

of which we presented at this conference.

<Conclusion>

We performed a PPK analysis of sirolimus using data from a Japanese population. Since sirolimus has
large inter-individual and intra-individual variability, it is necessary to confirm the blood concentration
of each individual patient and adjust the dose as appropriate for proper use. When determining the

correct dose of this drug, our TDM application should serve as a useful tool.

BSA Group 1 Ge-BSAT §

Age 1 mg OD 2mg 0D 3mg oD
7y~
BSA Group. 1 5<=BSA m"
1 mg OD 2mg 0D 3 mg OD

. (AAAARRRRONNNY (AR

Figure 1. Whole blood sirolimus concentration simulation based on population pharmacokinetic (PPK)
model when sirolimus tablets are orally administered once daily to Japanese patients.

PPK parameters were generated for each body surface area category and each dose, and the changes in blood
concentration of virtual patients were drawn. The top graphs are prediction simulations for children around
7 years old with a standard physique (body surface area 1 to < 1.5 mi), and the bottom graphs are prediction
simulations for adolescents over 13 years old and adults with a standard physique (= 1.5 m). The solid line
is the median, and the shaded area is the 90th percentile. The dashed line indicates the therapeutic range
concentration (5-15 ng / mL) of sirolimus.
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Lecture 4. Genetic mutation analysis of Japanese patients with slow-flow vascular
malformations
Akifumi Nozawa

Department of Pediatrics, Gifu University Graduate School of Medicine

Background: Recent studies have shown that the phosphatidylinositol 3-kinase (PI3K) signaling
pathway plays an important role in the pathogenesis of slow-flow vascular malformations (SFVMs).
Analysis of genetic mutations has advanced our understanding of the mechanisms involved in SFVM
pathogenesis and may identify new therapeutic targets. Here, we screened for somatic variants in a
cohort of patients with SFVMs using targeted next-generation sequencing.

Methods: Targeted next-generation sequencing of 29 candidate genes associated with vascular
anomalies or with the PI3K signaling pathway was performed on affected tissues from patients with
SFVMs.

Results: Fifty-nine patients with SFVMs (venous malformations: n = 21; lymphatic malformations: n =27,
lymphatic venous malformations: n=1; and Klippel-Trenaunay syndrome: n =10) were included in the
study. Genes encoding the endothelial receptor tyrosine kinase TIEZ2 (TEK) and the PI3K catalytic
subunit a (PIK3CA) were the most commonly mutated genes in the study. We detected eight TEK
pathogenic variants in 10 samples (16.9%) and three PIK3CA pathogenic variants in 28 samples (47.5%).
We also identified a pathogenic variant in the gene encoding RAS p2l protein activator 1 (RASA1) in
one sample. In total, 38 of 59 patients (64.4%) with SFVMs harbored pathogenic variants in these three
genes.

Conclusions: Pathogenic variants in genes involved in the PI3K signaling pathway were predominant
among the 29 genes and 59 samples examined here. Inhibitors of this pathway may prove useful as
molecular targeted therapies for SFVMs.

Genetic variants associated with venous malformation (N=21) Genetic variants associated with lymphatic malformation (N=27)

No pathogenic

variants

No pathogenic

variants

Pathogenic variants
in RASAI
4%

Genetic variants associated with lymphatic venous malformation(N=1) Genetic variants associated with Klippel-Trenaunay syndrome (N=10)
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Announcement
Koh Nakata

Niigata University Medical & Dental Hospital

E-cadherin suppression and intercellular space enlargement due to sirolimus

(Source: Monolayer culture data)
Sirolimus

Sirolimus

2% Meeting of the JASMIN Society

Observational research on the pathogenic mechanism and course of
sirolimus stomatitis

Kol Nakata

Center for Medical lnnovation. Niigata University Medical & Dearal Hospital
C
- U

Stownatitis due 1o anollier dnag (uicecstive) Stomaritis due w0 sirolimus (aphthous )

Ca

0.06 mN
3
2 mM

Research design

¢ Single-center uncontrolled prospective observational
study

Research methods

e Project 1: When patients notice a new mouth ulcer,
they are asked to keep a weekly journal in which

Cuiulstese miadence of suokmmis stomatsts

S S (Kapla-heser curve) to record the date, location (by marking a provided
Inridancs . . . .
07 04 86 o3 diagram of the oral cavity), pain level, and actions
- Mhsath wieom » | taken (e.g., gargling, applying ointment). At each
Uppar urway - outpatient visit, a researcher records the location,
Rrmluhe S— . . .
preEmER ) m— — number, size, shape, pain level, and other details of any
Skinved  — mouth ulcers observed in patients’ medical records.
Jicearfects Sermares  EE——— - . . ..
§ T mmenotion S— & | * Project 2: At each outpatient visit, a researcher
: i,,,,,,,“ s § examines the oral cavity and checks for mouth ulcers:
i ey 2 if present, their severity (CTCAE Grade) is determined
- Upser addoaunal pas:  — ] 4= . . .
Chopped bipe (cheilitis)  m— £ based on their location, number, size, shape, sore depth,
Acoe  — . . . . .
Aol jorn  — pain level, and other details. Moisture levels within
““"‘"""“:f":'l““:l‘::_ - the oral mucosal epithelium is measured in terms
, Maluise — of (electrostatic) capacitance using an oral moisture
el par  — " . . . .
Voniting e . T : - T v checking device (Mucus®). Subsequently, saliva is
& £  — f ] 13 15 1 | .
e ot collected for 30 seconds, weighed, cryopreserved, and
fvperennion  m— Titee ghwae Arer dase (mantba) . . .
Oes (mzin’  w— then sent to the Brain Research Institute of Niigata

University (Department of Brain Tumor Biology) to
quantify growth factors (EGF, FGF2, KGF, VEGF, etc.)
and bacterial cells in the saliva, as well as levels of
extracellular matrix, proteases, and amylases.

* Project 3: Mucosal cells are sampled by oral
swabbing at each outpatient visit. Cells are stored
in BD CytoRichTM clear vials and used to prepare
cytospin specimens. Samples are stained using toluidine
blue to quantify cell area, and treated by fluorescence
immunostaining to measure the expression intensity of
adhesion factors (e.g., cadherin, desmoglein). Cell area
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Observational research on the pathogenic mechanism and course of sirolimus stomatitis

values are plotted by histogram, and their changes
over time analyzed. Longitudinal changes in adhesion
factor expression are also measured.

Planned cohort size

40 patients

Research period

Date of approval - March 2024

Statistical analysis

Each factor’s relevance to sirolimus stomatitis shall be
ascertained by means of univariate and multivariate
analysis, to serve as a basis for future preventive and
treatment interventions. Namely, statistical testing will
check for associations among ulcer site, grade, pain
level, time of onset, and dosage.

Days of administration will be also checked for
associations with the duration of persistent symptoms,
as well as shrinkage and expression levels of adhesion
factors in oral mucosal cells.

Inclusion criteria

1. Patients administered sirolimus must be adults
(age: 18-80 years) who can provide written informed
consent.

2. Patients must agree to cooperate with the medication
and stomatitis survey.

3. Patients with a medication history of sirolimus
or everolimus cannot have taken either drug for six
months or longer in the past.

4. Patients can attend all six outpatient visits: before
starting sirolimus, and 4(x1), 8(x1), 12(x2), 24(x2), and
48(x4) weeks thereafter.

Note: Numbers within parentheses indicate the allowed
visit window in weeks
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Special Lecture #1: Ca?* signaling-mediated regulation of the TSC2-Rheb-mTORCI1 pathway
Terunao Takahara

Nagoya University Graduate School of Bioagricultural Sciences

Objective: Calcium (Ca?") mediates a variety of biological functions in vivo as a second messenger.
Intracellular concentrations are strictly regulated: disrupted Ca®" homeostasis has been observed in
numerous cancers as well as cardiovascular, immune, and neurodegenerative diseases. mTORCI is
a crucial protein complex that governs the regulation of cell growth and proliferation based on the
availability of amino acids and other nutrients, and is the molecular target of sirolimus. Recent reports
have implicated dysfunction of the mTORCI1 kinase pathway in pathological cardiac hypertrophy
(PCH) caused by abnormal Ca?" signaling. However, how exactly Ca?" signaling regulates this pathway
remains poorly understood. In this study, we aimed to decipher the mechanism by which the mTORC1
pathway is regulated by Ca?* signaling.

Method/Results: Our team previously found Ca?" influx from the extracellular space to be involved in
the amino acid-dependent activation of the mTORC] pathway. This discovery prompted us to search
for Ca?" sensors capable of communicating this influx to mTORCI1. mTORCI activation was suppressed
by inhibitors of the protein calmodulin (CaM), suggesting that CaM is responsible for relaying Ca?
signals to mTORCI. Next, to explore Ca?*/CaM'’s point of action in the mTORCI network, we screened
for proteins that interact with CaM: the results revealed that the Ca?>/CaM complex binds to tuberous
sclerosis complex 2 (TSC2). To identify the CaM-binding region of TSC2, we additionally prepared
mutant TSC2 proteins and tested their binding affinity with Ca?/CaM, and found that CaM binds to
a region within its GTPase activating protein (GAP) domain. Finally, we established a TSC2 knockout
cell line to investigate how the loss of this protein would affect the reduction in mTORCI1 activation
normally caused by CaM inhibitors, and found these cells to be resistant to their inhibitory effects.
Conclusion: Our results demonstrate that CaM senses extracellular Ca** influxes promoted by amino
acids, and then acts on TSC2 to regulate mTORCI. This constitutes a novel mechanism of action for

CaM'’s involvement in the control of mTORCI.
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Special Lecture #2: Sirolimus therapy for intractable lymphatic anomalies
Michio Ozeki

Department of Pediatrics, Gifu University Hospital

(Iymphatic malformation: LM) , lymphangiomatosis (generalized lymphatic anomaly) , Gorham’s
disease, and lymphangiectasia are all intractable lymphatic anomalies characterized by the
infiltration of abnormal lymphatic tissue into normal tissue, and develop mainly in childhood. The
most common pathology—cystic LM—is generally treated by surgical resection and/or sclerotherapy;
however, such malformations are difficult to cure completely when extensive in area or surrounded
by important organs. Furthermore, lymphangiomatosis and Gorham’s disease typically present with
pleural and peritoneal effusion, complicating efforts to control these conditions using only surgical
resection and sclerotherapy.

Recent studies have clarified the importance of the PI3kinase/AKT/mTOR pathway for the normal
development of blood and lymph vessels, as well as the pathologies of vascular anomalies, and have
detected mutations in the gene encoding PIK3CA in lesion samples from cases of lymphatic disease.
In tandem, sirolimus has received attention as a novel therapeutic drug, with studies both inside
and outside Japan reporting that this mTOR inhibitor can control the pathology of these disorders
with high confidence. Starting in 2014, we started conducting clinical research on intractable
lymphatic anomalies at Gifu University. When sirolimus was subsequently approved in Japan to treat
lymphangioleiomyomatosis (LAM), we planned an investigator-initiated study with the aim of
getting regulatory (PMDA) approval for this indication. We were granted funding by the Japan
Agency for Medical Research and Development (AMED) in 2016, and began our investigator-
initiated clinical trial of sirolimus tablets in the treatment of lymphatic anomalies in 2017. We
observed high efficacy, and expect the drug/indication to be approved soon. In 2020, we launched
a new clinical trial for the use of sirolimus granules in children to treat other intractable vascular
anomalies, seeking the world’s first regulatory approval for this combination.

In this presentation, I will summarize my experiences with sirolimus therapy in the treatment of
lymphatic anomalies, and discuss its future prospects. Clarifying additional pathogenic genes is
predicted to advance personalized medicine, using molecular-targeted agents against those genes; 1
believe our research acts to spearhead this approach. In addition to communicating sirolimus’ efficacy
in treating intractable vascular anomalies in addition to LM, I would like to present a strategy by
which clinicians can use sirolimus
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Special Lecture #3: Genetic abnormalities and molecular pathologies underlying vascular
tumors and vascular malformations
Masatoshi Jinnin

Department of Dermatology, Wakayama Medical University

Recent improvements in genetic sequencing technology have started to identify RASopathy and
PIKopathy as molecular hallmarks of vascular tumors and vascular malformations. Namely, capillary
malformations and arteriovenous malformations are caused by abnormal activation in the RAS/
MAPK/ERK pathway, while venous malformations and lymphatic malformations arise as a result
of PI3BK/Akt/mTOR activation The disease concept of overgrowth syndrome—characterized by
segmental tissue hypertrophy—is highlighted in the newest ISSVA classification. Notably, vascular
malformation-associated overgrowth caused by genetic mutation(s) related to the P13K pathway is
designated by the name Pl3-related overgrowth spectrum (PROS).

Sirolimus, an mTOR inhibitor currently drawing attention in the treatment of vascular tumors and
vascular malformations, is hoped to exhibit therapeutic effects on a wide variety of vascular lesions.
Dr. Jinnin presents here the latest findings on the genetic abnormalities and molecular pathologies

underlying vascular tumors and vascular malformations.
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JASMIN Society Research Encouragement Award Winners

First Meeting

®large-scale analysis of downstream targets of mTOR signaling by quantitative
phosphoproteomics

Hirokazu Nakatsumi

Nagoya City University Graduate School of Pharmaceutical Sciences

®Sirolimus therapy for intractable lymphatic anomalies

Michio Ozeki
Department of Pediatrics, Gifu University Hospital

Second Meeting

®(Characteristics of mTOR-related activation pathways in idiopathic multicentric Castleman
disease with TAFRO syndrome

Remi Sumiyoshi

Nagasaki University Graduate School of Biomedical Sciences

®(Genetic mutation analysis of Japanese patients with slow-flow vascular malformations

Akifumi Nozawa
Department of Pediatrics, Gifu University Graduate School of Medicine
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Research Encouragement Award #1 (15t JASMIN Society Meeting)
Large-scale analysis of downstream targets of mTOR signaling by quantitative phosphoproteomics
Hirokazu Nakatsumi

Nagoya City University Graduate School of Pharmaceutical Sciences

mTORCl—the protein complex targeted by sirolimus—is a phosphorylating enzyme that activates
in a nutrient-dependent manner. By phosphorylating downstream molecules and thereby regulating
their activity, this complex is instrumental to cellular responses to nutrients. Although nutrition has
been well documented, cellular alterations by nutrients have remained poorly understood. Since they
are triggered by the mTORCIl-dependent phosphorylation of downstream molecules, learning more
about the phosphorylation is essential to understand the cellular responses to nutrients.

Recently, mass spectrometry-based approaches have attracted attention in efforts to analyze
protein phosphorylation. Our Phospho-iTRAQ System is one such technique, capable of identifying
the phosphorylation state of approximately ten thousand intracellular peptides, as well as making
quantitative comparisons of their profiles across different samples. Here, we analyzed over 20,000
phosphorylation dynamics in cells with disrupted mTORCI1 activation, and identified a subset of 53
genes encoding downstream phosphorylation targets of mTORCI, including known ones. Narrowing
our focus specifically to a transcription factor newly identified by our analysis—FOXKI1—we found
that its mTORCI1-dependent dephosphorylation activated its function as a transcription factor, leading
to the production of the inflammatory chemokine CCL2. Our results hint at an mTORCIl-dependent
molecular mechanism for inflammation, activated in response to ambient nutrients.

Both abnormal mTORCI activation and elevated CCL2 expression are observed at high frequencies
in various kinds of cancer cells. Since mTORCI inhibitors exhibit anti-cancer effects, recent years
have also seen work on developing CCL2 inhibitors as anti-cancer agents. These considerations
prompted us to investigate the significance of the mTORCI-FOXKI1-CCL2 pathway in cancer
progression. Our findings reveal that this signaling pathway’s activation stimulates cancer growth
by promoting macrophage infiltration into tumor tissue. We also discovered the suppression of
macrophage infiltration as a novel effect of mTORCI inhibitors. Our work thus reveals a novel
mechanism for mTORCI1 in cancer progression, grounded in evidence obtained by analyzing

molecular mechanisms downstream of mTORCI.
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Research Encouragement Award #2 (1t JASMIN Society Meeting)
Sirolimus therapy for intractable lymphatic anomalies
Michio Ozeki

Department of Pediatrics, Gifu University Hospital

I am truly grateful to receive a Research Encouragement Award on this historic first meeting of
the JASMIN Society. I would like to express my heartfelt thanks to everyone involved.

The diseases we are studying—intractable vascular anomalies—have traditionally been called
by the names of hemangioma and lymphangioma. They typically develop congenitally, and are very
common; I suspect you have seen at least one case at some point, even if you are not a specialist.
Mixed in among them, however, are giant lesions which cause great suffering in aesthetic respects
over a patient’s lifetime, and can even prove fatal. Such severe cases can lead even specialists to
give up, assuming they are untreatable. These conditions—called intractable vascular anomalies—
are classified as “designated intractable diseases” or “specific pediatric chronic diseases” by Japan’s
Ministry of Health, Labour and Welfare.

My research group has long endeavored to investigate the epidemiology and elucidate the pathology
of different intractable lymphatic anomalies (lymphangioma, lymphangiomatosis, Gorham’s
disease) . Thanks to recent developments in gene sequencing technologies, gene mutations in the PI3/
AKT/mTOR pathway have been detected in affected tissue, hinting at these factors’ involvement
in the disease etiology. In parallel with our work, sirolimus started to draw attention as a novel
therapeutic drug, prompting us to start clinical research on this mTOR inhibitor in 2014. We were
granted funding by the Japan Agency for Medical Research and Development (AMED) in 2016;
an investigator-initiated clinical trial of sirolimus tablets in the treatment of lymphatic anomalies
was begun in 2017, the results of which indicate them to be highly effective. In 2020, we launched
a new clinical trial for the use of sirolimus granules in children to treat other intractable vascular
anomalies, seeking the world’s first regulatory approval for this combination. We have also analyzed
sirolimus’ pharmacokinetics in adult and pediatric patients, developed a simulator for therapeutic
drug modeling (TDM), and have done pharmacological studies using cell cultures and mouse
models. We shall continue to devote ourselves to the further expansion of sirolimus therapy.

The JASMIN Society is an excellent opportunity for physicians and professionals working in
different fields to report their findings on sirolimus’ potential in treating their respective target
diseases, results that I always find to be both informative and immensely intriguing. I eagerly look

forward to the further expansion of our organization.
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Afterword
The 2nd Meeting of the JASMIN Society

The 2nd Meeting of the Japanese Association of Sirolimus Medical Investigation Network (JASMIN)
was held in a hybrid format on October 23, 2021 at TKP XXX in front of Tokyo Station in the midst
of the coronavirus pandemic. The number of local attendees was 7, and the number of participants

online was 112.

Since its launch by Nobelpharma in 2014, sirolimus’ applications have continued to expand, and new
development projects are started every year. This is because of sirolimus’ unique pharmacological
effects: it slows, but does not completely stop the replication and growth of cells, while avoiding
cytotoxicity. With this drug in hand, we will continue to expand its application to other intractable
diseases. In this regard, Keio University researchers conducted an investigator-initiated clinical
study on its use in treating Pendred syndrome, having narrowed their focus to sirolimus based on
iPS stem cell research. Another good example is the clinical trial of sirolimus gel for skin lesions of
vascular abnormalities by Professor Jinnin of Wakayama Medical University. Each year, we will take
up interesting new indications at this meeting and deepen our understanding of the pharmacological

effects of sirolimus.

However, it is almost inevitable that study groups eventually fall into a rut as the heat cools down.
Therefore, I asked Chairman Takada to proceed with research on the theme of this study group (the
JASMIN Society). One is a study of sirolimus stomatitis, a common side effect of oral sirolimus. With
the help of Dr. Kitamura, an oral surgeon, and Dr. Nobuyuki Takei of the Niigata University Brain
Research Institute, I would like to proceed with a fact-finding survey and research on the mechanism
of sirolimus stomatitis at multiple facilities that administer sirolimus. Another thing that this study
group is working on is the construction of the Sirolimus Data Repository proposed by Professor
Ozeki of Gifu University. Collaborative research with multiple institutions and Nobelpharma has
now accumulated valuable data from more than 200 patients receiving sirolimus. There are also
unpublished pharmacokinetic survey results. The Sirolimus Data Repository group consisting of

researchers from six facilities has already been established, and its activities are well underway.

There may still be more patients saved by this mysterious drug that humankind has obtained. To
make sirolimus useful for medical treatment, we would be grateful if you could continue to cooperate
and help this group develop further.

Koh Nakata, MD, PhD
Division of Pioneering Advanced Therapeutics

Niigata University Medical & Dental Hospital
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