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We aimed to conduct a multicenter investigator-initiated clinical trial of sirolimus for patients
with intractable lymphatic abnormalities in the next year, led by investigators of five institutes, a
biostatistician, and committee members. A regulatory strategy consultation with the
Pharmaceuticals and Medical Devices Agency (PMDA), Japan held in 20 October 2016. For this, we

developed a protocol and clinical investigator's confidential informational brochure, and we held a
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second team meeting in 5 November 2016 to discuss modifications of the protocol. The finalized
protocol addressed disease adaptation, drug dosage, and the evaluation methods. A regulatory
science consultation with the PMDA was held in 19 January 2017. The importance of a pediatric
dosage form was pointed out; we therefore decided to perform a clinical trial using tablets and
development a pediatric dosage form in parallel.

Recruiting committee members collected data of a total 1,700 cases with intractable lymphatic
disorders from a lymphatic disease registry (170 cases with lymphangioma and 85 with
lymphangiomatosis and Gorham’s disease). Cases were analyzed according to age, clinical features,
treatments, lesion reduction ratio, and prognosis. We created a new registry of patients with
lymphangiomatosis and Gorham’s disease. We will collect data for the same end-points as the clinical
trial and analyze with a comparative group as this is an open-label, uncontrolled trial. Furthermore,
we will examine the validity of a severity score for refractory vascular and lymphatic diseases that
we developed in our study group; this is scheduled to begin before the clinical trial.

We distributed flyers about this study at relevant meetings (the Japanese Society of Pediatric
Hematology/Oncology and Japan Pediatric Society). We provided information regarding the study to
healthcare workers, patients, and their families and to a patients' association at a pediatric
lymphatic disease symposium.

The committee to assess safety and efficacy established an objective volumetric assessment
procedure, with radiological imaging as the primary investigational outcome. Because the symptoms
of lymphatic disease are varied and an established assessment procedure does not exist, the
evaluation of clinical manifestations is difficult. We first devised an assessment procedure using the
longer axis of lesions, with reference to the Response Evaluation Criteria in Solid Tumors, frequently
used for solid cancers. However, evaluation was difficult because lesions in lymphatic abnormalities
are diffuse and are often present in various organs. Therefore, we adopted an image assessment
procedure using image analysis software that can automatically analyze an area and volumes. Two
radiologists specialized in imaging analyzed images of previous cases, and these were able to be
properly evaluated. This procedure will not only be used in this trial but it could also lead to
development of an objective assessment procedure for these diseases.

We conducted this study to elucidate the pharmacological action mechanisms of sirolimus and
conducted a biomarker search by cytokine measurement in patients with intractable lymphatic
disorders. We conducted a pilot study of global cytokine activity and investigated vascularization,
lymphangiogenesis, and bone metabolism using existing patient specimens. We were able to identify
those biomarker candidates thought to be associated with these rare conditions. We will analyze
numerous cases, including trial cases, over the next year. To elucidate the pharmacological action of
sirolimus, we established primary cultured cell lines from the specimens of patients with
lymphangiomatosis. We have conducted basic research on the cytostatic activity of sirolimus using
these cell lines. Furthermore, we will examine correlations between the expression of mTOR protein

and the effect of treatment.
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