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DEMRPBO CEETHD I L PR SNT=, £72. X-linked thrombocytopenia T i LAl fLFEAE & 52 1)
“EEOTNR, QOLARL, REVEFRETH D Z L ibirol,

BT m b a— oW TiE, TB+NK+EEE S E R BIE OB FEICBRERRR 2 HT- 20T — 4 %
52 M TE, ZOREBTIE, BHENWLEZR L CBIE LSS, MatnEZRoBE R+ Ths L
DB U7z, BAERTALEE & L Cld, fthod BSEA A& 0 )E A BIE C OB RTALE 2 )5 FRECd 5 Ll L T\ 5,
Fio, BN E AT D FRIE R A RIE IOV CIE, S MR E 2 MR L, ERR I MR
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W27V # PCRIZE DY A AT oA V2R LSV AVF T Ly 7 2 PCR IEZENL LT,
10 color FACS, TREC, KREC Z M\ 7=/ Fil G L 0 | il#EE TR, BRI FAEEEO R RS,
HIEBE REME GVHD IZER > TWH Z txpr Lk, B HEEMI CTliX. Helper-dependent
adenovirus/adeno-associated virus (AAV) hybrid vector % i\ 7= homologous recombination {Z Lk % CD34
Bt st 2 x4t & LB FHEED R TH L Z LAY LN LIz, 7272 L, ZOHETITEEFEA
MFEMEL . TNEEESED72D1C, Crispr/Cas9 ¥ AT L& HWIEFE~E Lz, ZoOhEEHWS 2
CICEY, BIEFEANREM ESED Z LI LT,

AWFIETORMR AT, FELOREBEZZE L., fam Lo, B 11 R CE Mgy« R
T4 = ER LB LTz, (http://pidj.rcai.riken.jp/medical_guideline.html)

Primary immunodeficiency (PID) is a syndrome characterized by increased susceptibility to
infection. It is composed of more than 300 rare diseases with different clinical manifestations and
severity. Hematopoietic stem cell transplantation ( HSCT ) is necessary for patients with
uncontrollable severe infections and possible complications such as malignant diseases or intractable
autoimmune diseases. Before HSCT, patients’ condition should be managed by appropriate treatment
and prophylaxis against infections and other complications according to the pathophysiology of each
disease. In addition, the timing of HSCT, the type of conditioning and selection of donor for each PID
are difficult problems to be solved. This study was conducted to establish the optimal methods for
HSCT, which leads to improve survival and QOL of the patients.

We first investigated the results of HSCT during Jan 1, 2013 and June 30 2014. Thirty seven
patients received HSCT. In addition, we used TRUMP data from the Japan Society for Hematopoietic
Cell Transplantation and collected data from each institute of the member of this study. The number
of PID patients who received HSCT has been increasing and the overall survival after HSCT has been
improving. Also, we found that the number of HSCT for patients with recently identified PID, such
as activated PI3K3 syndrome, MonoMac syndrome and IL-10 receptor deficiency has been increasing.
HSCT led to cure of MonoMac syndrome and uncontrollable mycobacterial infections and
hemophagocytic lymphohistiocytosis which accompanied with the PID. Although patients with
chronic granulomatous disease were transplanted most often among the phagocytic disorders of PID
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category, the opportunity of HSCT in patients with severe congenital neutropenia patients was
increasing. On the other hand, there was significant number of patients with phagocytic disorders
showing low chimerism after HSCT. More myeloablative regimen might be recommended in these
patients to overcome it. For Wiskott-Aldrich syndrome patients, complete chimerism after HSCT was
found to be necessary to avoid the development of malignant diseases and autoimmune disorders. We
found that patients with X-linked thrombocytopenia had better QOL after HSCT compared with those
without HSCT.

In patients with T-B+NK+ severe combined immunodeficiency (SCID), T cell reconstitution was not
sufficient without conditioning. Therefore, conditioning chemotherapy is recommended as patients
with X-linked SCID, if possible. For patients with radio-sensitive SCID, more reduced intensity
conditioning might be useful. For EDA-ID, XLP or other PID, we collected useful information
regarding HSCT and discussed about the indication and problems with it. In patients who had no
HLA-matched donors, we performed T-cell depleted HSCT or HSCT with post-transplant
cyclophosphamide regimen.

We performed immunological and chimerism analysis after HSCT. We found that HLA-flow and
droplet digital PCR is useful in assessing the chimerism in each cellular population.

By measuring serum concentration of busulfan after its pilot administration, it can be used at safely
and effectively by adjusting the dose in chemotherapy conditioning. This target busulfan should be
applied as regular method in near future. Anti-thymocyteglobulin (ATG) is often used in conditioning
regimen. On the other hand, the optimal dose of ATG has not been clarified. We investigated
correlation between ATG concentration and the incidence of development of EB virus infection after
HSCT. We found that the lower dose of ATG did not decrease the incidence of EB virus infection, but
correlated with higher incidence of severe GVHD. Therefore, the reduced dose of ATG is not
recommended.

Allogenic mesenchymal stem cells are recently used against severe GVHD. On the other hand, the
effectiveness of autologous mesenchymal stem cells against GVHD has not been clarified. We
established a system to establish autologous mesenchymal stem cells and found that they were
effective against severe GVHD.

We found that multiplex PCR applying droplet digital PCR method was useful to detect
cytomegalovirus and herpes virus at very early stage of infection after HSCT. Ten color FACS,. TREC,
KREC were found to be useful to evaluate immunological state after HSCT. By using these methods,
we found a correlation between insufficient immunological reconstitution after HSCT and the
development of severe intestinal GVHD. We established new gene repair system using helper-
dependent adenovirus/adeno-associated virus hybrid vector and Crispr/Cas9, which could effectively
and specifically lead to the targeted homologous recombination.

We made a guideline for hematopoietic stem cell transplantation for patients with primary
immunodeficiency regarding 11 diseases and published on the web.

(http://pidj.rcai.riken.jp/medical_guideline.html)
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