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Lymphatic anomalies (LAs), including generalized lymphatic anomaly and
kaposiform lymphangiomatosis (KLA), are extremely rare diseases with severe symptoms and poor
prognosis. It is described as an aggressive disease of the lymphatic system and has foci of “
kaposiform” abnormal spindle lymphatic endothelial cells; however, the pathogenesis of the patients

remains unknown.Recently, genetic research has attempted to elucidate the actual conditions and
pathogenesis of vascular anomalies.We conducted the mutation analysis and experiment for elucidating
the etiology of LAs.We performed multiple cytokine analysis and whole-exome sequencing of DNA
samples from biopsy specimen. Our results provide the first evidence that 8 angiogenic factors are
associated with KLA pathogenesis and NRAS oncogenic variant was identified in DNA samples from not
only an affected lesion but also plasma and pleural effusion.



% X C—19, F—19—-1, Z2—19, CK—19 (Jtm)

1. WFFERMEL IO 5

U o EHEIE & T PR A B < 2B ORI ) o NE RS RS D A D AR R T H
%, EHA. HEEIIRHT, ZW. BIRELHBLSNH TWARWENRE TH 5, M L. EeE
B a &= L BIENTH 20, BMEFEOIRFITIBRENEL . FEWERASEHEDL 2V,
UL, RROFESCHREZERICEA LTI, <IN TELT, AEBOLBEIILEHED
LZMEENRG D, Vo VEBIEIX RSO B NEHIRES THMECHRE, BT %) RETH
B8, RERENC IR AL OB IER U L B L OENFA LN TRV & &, EHERY v
NRENEEMI O Z BT D 2 ENREETH D Z EN N ET RN L —RE > T D,
2014 4, JHREGN OFELFFR O —EIC TR MM NEET L ERmRIN
“Kaposiform Lymphangiomatosis(KLA)” & 9 # LWEED B S, el o TR
TRAHSERIAMAE ) A3, BRSO L TWD Y N ENEHIBIZK LT A R A R EDf B 0D
WL HE2DHZEICL T, VY EEZRIET S &0 ) “KE” 23,

2. WtoHBY

T 2 EESE ORIER T3 L OYRREDFRIA | D=, U L B IEREDS [ H 5 25 8 A A )
AL, IEH Y oNENEAIEZILE, B S5 &0 ) RIERG 23T, 1) U U E
JERIAN S T L VEREMIN) & TR 288 MIE ) 208 U, 2) [EE 2285 8RR
Ja) [ZE o TIEHE U VBN D U o REEEE RIET DM E D M ERGET 5 2 & T,
ABRBOIIEICED IR E2MRAT L2 AL 5, S5, A b hA v, BIRFAR
MrHirH 2 & T, WED~—h—7p C a5,

3. Wt Ak

U VB EEARRESL & T o IEEAIR, B ARG RIS OB BED -0, FIE O
OB T RS T £ 72 EE AR OB, BRI S N IEIERIA A D, R AT o T,
U N R S B 2 BRI L o C T ) L S I & B AR B —T 4
U, LTz, ERRIEEY oNENEME & BE GRS REEIT o, U RE
JERE DJFRELCIAEMEFITIX, "V P/ VETEER” B X O Lo VE R ([CBE T AR, LT
Z—MNEELTWALEEXLNTEY, BEMFEY DY A NI A > ORIE (VEGF-A, C, D, PDGE,
IL-1, IL-6, IL-8, Pleiotrophin, IGF-1, Endothelin—1. Thrombospodin, Angiopoitin—1/2.
sIL2Ra, TNF-a, MCP-172&) Z4T-o7-, FT-MEMMOMEE LY =7 V— AT 247\, E
BIRTERZRM LT,

4. WFFERUR

TREBY, BER) CNENEMRERESBE LT, Ta2—T 74— A= alrE iToL, R
T IREREEICERENEC W, FRINLEEFY NENEMaEZ RSB L e 2 A,

WD 7R AEIE D IRE BB LTz, E£72 A4 b A 24347 Tl Soluble VEGFR3, angiopoietin 2,

HGF. soluble HER2. tenascin C, soluble HGFR. soluble VEGFR1. soluble TIE2 ITAER~
— =& o, FTIREERNLD> D NRAS c. 182A>G missense variant (p. QB61R) 38 . cell free
DNA 226 bRBEOBEFEREZMRI Lz, 29 LEMRITEEICIEEA ST TELT, &
DICHERFERD M 2720, FEEFEICHE Lz, ZABI3REBHIEN G S HITHRiniis
OBRBIZHLERHAREERD D | ALESERITE L,

5. EARTERM LS

UdEEamsa) Gt 321f)

1. 0Ozeki M, Nozawa A, Yasue S, Endo S, Asada R, Hashimoto H, Fukao T.The impact of
sirolimus therapy on lesion size, clinical symptoms, and quality of life of patients
with lymphatic anomalies. Orphanet J Rare Dis, in press. (&#HiH)

2.  0Ozeki M, Nozawa A, Kawamoto N, Fujino A, Hirakawa S, Fukao T. Potential biomarkers
of kaposiform lymphangiomatosis. Pediatr Blood Cancer, in press. (&#cA)

3.  0Ozeki M, Fukao T: Generalized lymphatic anomaly and Gorham-Stout disease: overview
and recent insights. Advance Wound Care. 7 Jan 2019. (&#if)

4. Nozawa A, Ozeki M, Hori T, Kato H, Ohe N, Fukao T: Fatal progression of Gorham-Stout
disease with skull base osteomyelitis and lateral medullary syndrome. Internal Med
2019 Feb 25. (##iA)

5. Ueno S, Fujino A, Morikawa Y, Iwanaka T, Kinoshita Y, Ozeki M, Nosaka S, Matsuoka
K, Usui N.: Indication of tracheostomy for head and neck lymphatic malformation in
children -analysis of nationwide survey in Japan. Surg Today. 2019 Feb 18. (&
)

6. Ozeki M, Hashimoto H, Asada R, Saito A, Fujimura T, Kuroda T, Ueno S, Watanabe S,
Nosaka S, Miyasaka M, Umezawa A, Matsuoka K, Maekawa T, Yamada Y, Fujino A, Hirakawa
S, Furukawa T, Tajiri T, Kinoshita Y, Souzaki R, Fukao T. Efficacy and safety of
sirolimus treatment for intractable lymphatic anomalies: a study protocol for an



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

open—label, single—arm, multicenter, prospective study (SILA). Regen Ther. 2019,
105 84-91 (FFHA)
Inoue T, Shitara S, Ozeki M, Nozawa A, Fukao T, Fukushima T. Hereditary clear cell
meningiomas in a single family: three—cases report. Acta Neurochir (Wien). 2018 Nov
13, (&HA)
Kumagai C, Ozeki M, Nozawa, Kakuda H, Fukao T. Efficacy of sirolimus in an infant
with Kasabach-Merritt phenomenon. Pediatr Int. 2018; 60(9), 887-889. (#&FHH)
Funato M, Ozeki M, Suzuki A, Ishihara M, Kobayashi R, Nozawa A, Yasue S, Endo—Ohnishi
S, Fukao T, Itoh Y. Prophylactic Effect of Polaprezine, a Zinc-L—carnosine, Against
Chemotherapy—induced Oral Mucositis in Pediatric Patients Undergoing Autologous
Stem Cell Transplantation. Anticancer Res. 2018; 38(8), 4691-4697. (&EFHH)
Ueno S, Fujino A, Morikawa Y, Iwanaka T, Kinoshita Y, Ozeki M, Nosaka S, Matsuoka
K, Usui N. Treatment of mediastinal lymphatic malformation in children: an analysis
of a nationwide survey in Japan. Surg Today. 2018; Feb 26. (&#f)
Kato H, Ozeki M, Fukao T, Matsuo M. Chest imaging in generalized lymphatic anomaly
and kaposiform lymphangiomatosis. Pediatr Int. 2018; Jun 20. (&ZHA)
Nozawa A, Ozeki M, Hori T, Kawamoto N, Hirayama M, Azuma E, Fukao T. A Heterozygous
CFHR3-CFHR1 Gene Deletion in a Pediatric Patient With Transplant—associated
Thrombotic Microangiopathy Who was Treated With Eculizumab. J Pediatr Hematol Oncol
(2018) 40(8): eb4d-e546 (HFH)
Kadowaki S, Hori T, Matsumoto H, Kanda K, Ozeki M, Shirakami Y, Kawamoto N, Ohnishi
H, Fukao T. Prepubertal onset of slipped capital femoral epiphysis associated with
hypothyroidism: a case report and literature review. BMC Endocr Disord (2017)
18;17(1): 59 (&#HiA)
Kato H, Ozeki M, Fukao T, Matsuo M. MR imaging findings of vertebral involvement
in Gorham-Stout disease, generalized lymphatic anomaly, and kaposiform
lymphangiomatosis. Jpn J Radiol (2017) 35(10): 606-612 (&HAH)
Matsuzawa—Kinomura Y, Ozeki M, Otsuka H, Orii K, Fukao T. Neonatal dysphonia caused
by subglottic infantile hemangioma. Pediatr Int (2017) 59(8): 935-936. (&HAH)
Ozeki M, Nozawa A, Kanda K, Hori T, Nagano A, Shimada A, Miyazaki T, Fukao T.
Everolimus for Treatment of Pseudomyogenic Hemangioendothelioma. J Pediatr Hematol
Oncol (2017) 39(6): e328-e331 (& FHEH)
Yoshida N, Sakaguchi H, Muramatsu H, Okuno Y, Song C, Dovat S, Shimada A, Ozeki M,
Ohnishi H, Teramoto T, Fukao T, Kondo N, Takahashi Y, Matsumoto K, Kato K, Kojima
S. Germline IKAROS mutation associated with primary immunodeficiency that
progressed to T-cell acute lymphoblastic leukemia. Leukemia (2017) 31(5): 1221-1223
(EHA)
Ozeki M, Hori T, Kanda K, Kawamoto N, Ibuka T, Miyazaki T, Fukao T. Everolimus for
primary intestinal lymphangiectasia with protein—losing enteropathy. Pediatrics
(2016) 137(3): e20152562 (&FtA)
Ozeki M, Nozawa A, Hori T, Kanda K, Kimura T, Kawamoto N, Fukao T. Propranolol for
infantile hemangioma: Effect on plasma vascular endothelial growth factor. Pediatr
Int (2016) 58(11): 1130-1135 (&E#HA)
Ozeki M, Fujino A, Matsuoka K, Nosaka S, Kuroda T, Fukao T. Clinical Features and
Prognosis of Generalized Lymphatic Anomaly, Kaposiform Lymphangiomatosis and Gorham
-Stout Disease. Pediatric Blood Cancer (2016) 63(5): 832-838 (#HiA)
Matsumoto H, Ozeki M, Hori T, Kanda K, Kawamoto N, Nagano A, Azuma E, Miyazaki T,
Fukao T. Successful Everolimus Treatment of Kaposiform Hemangioendothelioma with
Kasabach-Merritt Phenomenon: Clinical Efficacy and Adverse Effects of mTOR Inhibitor
Therapy. J Pediatr Hemato Oncol (2016) 38(8): e322-e325 (&iHih)
Nozawa A, Ozeki M, Kuze B, Asano T, Matsuoka K, Fukao T. Gorham—Stout Disease of
the Skull Base with Hearing Loss: Dramatic Recovery and Anti-Angiogenic Therapy
Pediatr Blood Cancer (2016) 63(5): 931-934 (##FH:A)
Kato H, Matsuo M, Ozeki M, Fukao T. Rebound adenoid hyperplasia after chemotherapy
in pediatric patients with head and neck lymphoma: MR imaging findings. Jpn J Radiol
(2016) 34(9): 633-639 (FEHA)
Kato H, Ozeki M, Fukao T, Matsuo M. Craniofacial CT findings of Gorham—-Stout disease
and generalized lymphatic anomaly. Neuroradiology (2016) 58(8): 801-806 (&FHiA)
Otsuka H, Ozeki M, Kanda K, Hori T, Kawamoto N, Saigo C, Kato H, Makita H, Shibata
T, Fukao T. Complete bone regeneration in hemophilic pseudotumor of the mandible
Pediatr Int (2016) 58(5): 406-408 (#FHA)
Kubota K, Kinomura Y, Yamamoto T, Ozeki M, Kawamoto M, Kawamoto N, Fukao T. ACTH
therapy for West syndrome with severe hemophilia A. Epilepsy Behav Case Rep (2016)




217.

28.

29.

30.

31.

32.

10;6: 1-2 (&FH)

/NBHIE K. Generalized lymphatic anomaly, LM in Gorham—Stout disease (VY 1/ &
JE, I— A0F) IMERE - MAESTEEKRT FT A2 2018 134-138.  (FEFEHE)

/NBE GETS, TRE EE. [SHESER OS] eRMIERRREY  mEMIEZE. NENE
2018; 50(2), 226-230. (A FAE)

ABHER. JLRMERE (a7 a—n), VREFHE (al AR) Mo TEL
RXJRFE ARG IR - FrAERADRE FEMES, 20185 48;10 (FEHHE)

ANBETE R, REEFEAVE. REEE. U U OoNVEIEE - I AIFICOW T, NSRS (2016)
48(12) 1 1320-1324 (#FH4E)

G IEE ., BREPEIE, DB R, JERRRE . A B, RAMERES, BRRE I, BEER,
PIARHES, & 2. #atElokosBHRE  NESVEE (2016) 48(9): 933-937 (FHE
1)

ANBETE R, WRREEE. V)V oNEIEE/ S — DO K L IR FRE AR ik e
gk (2016) 65(6) : 857-862 (#ArwciE

(Fx¥R) Gt 34 1F)

1.

10.

11.

12.

13.

14.

15.

16.

17.

ABEIE TS, BpiEEA SR, ZVLAEMR, AT, EHMEKR, BAKE, BREEE, REEGE:
HEME Y NERBICHT D v r U ARPEOR M. BA/NER AR ES G 121
) (2018 =4 A 20-22 H &[] if7)

Ozeki M, Nozawa A, Yasue S, Endo S, Asada H, Hashimoto H, Fukao T. Sirolimus treatment
improves the clinical symptoms and quality of life of the patients with intractable
lymphatic malformations. The 22nd International Workshop of the International
Society for the Study of Vascular Anomalies. (201845 H 28 H-6H 1 H 7T AR
TIVH L)

Ozeki M, Nozawa A, Kawamoto N, Fujino A, Hirakawa S, Fukao T. Differences in clinical
findings and plasma cytokine profiles between generalized lymphatic anomaly and
kaposiform lymphangiomatosis. The 22nd International Workshop of the International
Society for the Study of Vascular Anomalies. (2018 5 H28 H-6 H1 H 7T ALRAT
W)

DBRIER. EERTED oNERBICKTT S v n U AREIEOEMEERRAZ® T, BAR
A F e (5 15 M) (2018 427 H 20-21 H - Kk)

BEILELL, ZEESY, Briish, ZeiE0R, = EsE, BhER, mEmsE. e
L APERICBMOWENR L ONT-F O I L F D RERBHEMEED —F]. B A L 5 i &
S (B 150E) (2018457 H 20-21 H  KBK)

MERIER, BRILELL, SERRE, SRR, Lk, mEDMHE, RESE. AIRML
EIEBEZIRO QOL A D2 Y PERGT X ORISR, B ARLE Mg wFEyes 6F
15[\ (2018 4F 7 A 2021 H  KPR)

WV REE, BPIEEI L, LISk, RAZ, DBLEER, EEBSE. Kasabach-Merritt
phenomenon (%9~ % mTOR FHLEHI D H M & L AVECOWT. BARME M 7% 72 (G
15[E) (2018 4F 7 A 2021 H  KPR)

NBEETS, BRI OB, RILEESR, mIEVREEE,  JIIRSA, EREFEINE, CEIIERSE, ERE
3%, Generalized lymphatic anomaly & Kaposiform lymphangiomatosis O#ERIED BHFE.
AR E L wrpe (5 15 [ (2018 4 7 7 20-21 H KB

R, BRILEDL, BREEs, 200k, mIEVREE, DBhER, EESEE. FLRm
BEIZHT 27077 ) a— U E ~2mg/kg & 3mg/kg ITEWDH D v~ HARIMENE
MmEFHFE (B 15E) (201847 A 2021 B KFK)

WNBEER, VU NEIEEOZM & Ie I e AR E = (BB 10 [B) (2018 £ 7 A
20-21 H KB

ABHER. HHRTEY oNERBICKT 5 r ) AREEOEMIERREZB LT, BAR
/NS PRFEBE 2 (55 45 [71) (2018 4210 H 7 H)

NBEE R, EEAMEMER - mEGFE ~ SEBELELTCoOMEbY FEEC T ~ nE
fE - MERBOBES EFRGHRES 2018 (2018 4210 A 8 H - HULHR)

NEEER, NER A, NERESOTCARIC AT 72 A I BN SE S (55 13
[B]) (2018 411 H 10 H I R 7f7)

Ozeki M, Nozawa A, Yasue S, Endo S, Aoki Y, Fukao T. Kaposiform Lymphangiomatosis
Caused by a Somatic Mutation in the Neuroblastoma RAS Viral Oncogene Homolog Gene
(NRAS) A AVNRIMEE A A2 i 2 (55 60 [B]) (2018 4F 11 A 14-16 A mUERTT)
WNBHETR, HMEIZH S CTHE ZWILIRMERE & 2 o BEEA. BA/NL MK AT
“EARFEE S (35 60 [m]) (2018 4F 11 A 14-16 H 5U#RTH)

R T, ABEK, FTEAL, WAHE, MEAEMR AHIBE, BE K
3z, Kasabach-Merritt I % £ - 7= M MEREE O HEH], Haemophilia seminar (2017
FAHTH, BR)

NBEETS, BREERA SR, MRACHE, MPHAAM, IR, TRERGE: ALIRMmAE ERE K EO



18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

7u 77 a—VEERI%RO QOL #id A A/NRRISEA I ES (B 120 [8]) (2017 44 A
14 B-16 B, H)

Ry s, DBAIE R, JEACHE, AR, REMSEE, MR, EIREEE, YUBRICBIT 5
U U NEREIE « I — AR OBHBEFIRA O iR, B ANER SRS (55 120 [A])
(201744 H 14 H-16 H, HIX)

NBEE R, FLIRMAFFEOREE L VAW, ARV o (BF 348 ) (201745 H 11 H, %

£ 117)

ILER, DBER, KT, P, WA, WiEe s, JITEkRE, KA, @

RBEE SRR & REMIKEZZRD Y 8 EIEIC OV T, BN g g 7 L
X —HERE B RS (55 14 ) (2017 26 A 27 H I &1f7)

LILER, DBIER, WK, EREES, dEAHE, SRS, IIBERE, REEEE, K

JERFICEMEER 2RO 7=V oNEERED 1 f, HARIME IS FEERFINES (B 14

[) (201747 H 15 B EBIL)

By RS, NBIE R, RACHE, MPHEERE, WEREEEE, MR, EIEEEE, YBiicki
B o VEREIE « 2 — N NIFOFEE B IRE O iR, B AN I L AR RS
(3 14|) (201747 H 15 H ERLh)

NBEE TS, BPIEREA S, A, MPmER, JIIAmAE, EEESE, Kasabach-Merritt

phenomenon % £ 7= 4 AR RN A N EZEIZ %5 mTOR PFLERIOAZME, H AR RS

=15 F) 01797 H 2T H )

LILER, DBETR, BT, BRSPS, K, WG o, JITERE, EESEE, A

PERER & REMKTRIEL, V0l AABREYNTH 72U L/ VEEED 1], HA/NL M

R DS EE B9 E]) (2017 4 11 H 9-11 B #&(l)

NBETE R, NEBHER > TE X WA MAEEOZE &R ~7' a7 7 2 a—uik
DI ZTEBLIRERA v b~ HANEBRZSZMES GF 12018]) (201744 A 14 H

-16 H )

/NBETE R, HEAMEIAEAE U LRI T A e U ARFHEIZOWT, HA IVRF2 (5
15[a]) (2017 45 H 19 A [Wl)

/NBE JETR, M RE - AR O SRR, B ARMAE BN E TS HINES GF 14 [\)
(2017 47 A 15 A EBILTH)

/BRI S, IRAE B A R A BRE B I oW T, BN R R EE S (55 74 [|]) (2017 4F

9H 19 H &&=

NBEETR, FLIRIMAEAEOJFREE &R, AbE XN ERRARGE S (B 406 [A]) (2017 42 9 H 13
H DA

/ANBETE R, FLYR M AE IR SR RE &R, RN ERE & (BB 233 [8) (2017429 A 20 H

BfT)

ANBEE TS, EERTENRE B ST D M RE, EUNEB A 7 v —7 (TCCSG) &' X T —
(20174510 A 29 H HH)

/NBEIE TS, FLIR I A SR O SR RE & IR, TaiR/NERHE S IR S (55 46 [81) (2017 4 11 A 11
H KHEH)

ANBETE R, /NREEAMENRE B O & iRk, TUNKRFERTREMR ) y—F a7 h
Y77 LA (2017412 A 4 B wEET HE)

NBRER, UL oVER - U OoVEIEOE B LR, TERAMEMEE - MEASE - U o

BRI - U Lo NEIEE R L OB BIC O W T OFRAENZEHE ] HEABEEE (2017 4 3

H3H T EHE)

(¥F) Gt 0 )

L

(PESEIA PERE]

L

(& D)

L

6.

WFFERA A

(D) WHFEor A

W HERSY - A T
n—<5K4  AOKI YOKO
PTIEARFERBE 4« ALK
SRR (S



W4« %
WroeE &5 (841) : 80332500

KB L D78, FEEDAR EBEICBOTEGT 25O TY, ZDd, MO EMLIITERR DO RREFIC
SWTIE, EOEFFEFICES GO TR TONZEERICET 2 RARPEMEL, IHREEACRE S ET,



