: (36 /%, «if)
b. H4# CTo

@1
a. JEE X MG,

$#12 Thl HaR OS5 T, HTLV-1 B S0R
A % A E TV AW RETEA VR S iz,

2) BitBfEsRYIREY

HTLV-1 ¥ 5m Ml KA 170 o0 Bl LA A S 33 4 & L
FRMET O, W EEAREEELTWwS) ¥
IRERIC TAX ORBLZHRELTWw A,

3) BAL FBITEESIIC ST D0 HTLV-1 FiiFREE
FEDFHRZICR U TOE/RIRET

a. Bk

WEHICB T A 12 £ M BAL MfTHEFH O~
467 1o H B, HL HTLV-1 Fiudk2 e L7 228
F oM.
b. &R

@¥%t HTLV-1 Hitk 2 e LG 2Nz od 5
BAL #iEf 228 D ) B, 74 7] 32.5%7$ HTLV-
1 HifkEtETH o 72 (ARFDOHL HTLV-1 il H
LOHE XN X 5T 03 205 30% & #H8
575, 32.5%IEFH) . TIER 60.7 1. B :
k=24 :50 A (2D H B ATL BIEIZ B © &
#£=5:13 A, HTLV-1 ¥+ ') 7 T DPB ¥t i3
B &tE=3:13 A, HTLV-1 ¥+ Y 7 TIP %
FrRIEEYE . k=61 AEHXDH D),

@HTLV-1 JilkkEtE 74 10 BAL WEqTHE O BiiEF
BRIEOHNIR . ATL #E 18 (=2 —FLAFA
iz 5 17, DPB #(B& 2 7], ZFEBEARPERE 2 1,

)S 134\ AANBER @ 71 #4175 2012 £ 8 A

e

Z ® 1), HTLV-1 associated myelopathy/tropical
spastic paraparesis (HAM/TSP) : 2 #] (& %I
DPB #£k&352), HTLV-1 %V 7 : 54 §] (DPB #%
[z 16 51 (30.0%), UIP #:F25 3 7 (5.6%),
SR IR 3 1) (5.6%), D) T -7z, DPB
BOKEIRERR I ZWHERTH o728, UIP
& %\ 1% NSIP #b&iz 72 £, DPB Bt DR b
Vil edhor (] E2~7),
Bz =
HTLV-1 B2 (REREEL) KL T
I%, ATL Z#E3H, HTLV-1 -'%"-\‘ Y7, B
MAHTWEZRIEE LA-KETH 5, HTLV-1
FrUTICBWVTI, é;ﬂ@%?iaﬂ‘ ch, SHPC
HESENTEL DPB HOSGERERIZHZ v
HWRTH o755 UIP & 5\ E NSIP #efafe % &,
DPB %kLM%wL’t"ﬂ%;&‘u {iE7 vy, DPB #T R
E£0F L7 HTLV-1 ¥ % V) 725D ATL ZHiE=E
ru:l«‘&ﬁ')*ﬁ ‘J (LFEHEFAZD D, & 3),
HTLV-1 ¥ x ') TE74+0—FHBICRFIC
ATL ZEICHLTHIRET A LARYTH A



% HTLV-1 HifF 5t 74 Fl0 BAL BSOREHEROAR

ATL S1E - 18

HAM/TSP : 2
&HIC DPB #Rfal
HTLV-1 F+ U7 : 54

1.99)
Z it

EM 400 mg/d or CAM 400 mg/d T,
M, DYERITE - ABEAEHRD.
a. 2003412 A, b. 2004 4£ 1 Ho

LHEbhDH, HTLV-1 BEEGEIRZE B & ONhiHZ
DSEIEFERRHTICBI LTI, &% & HIEPIO T

R THY, ¥4 b4V F3y b7—7, R
%, BLUERE EDE L2 A MR
grEbhb, ZLTEADHERICHETOVTY
AZEHEIND,

HU =R (5 6l), DPB R (2 #)), ZEBAERE (6. THEEREE (1 ),
(1)), BiPSRaRsI®sa (1 @), MEERK (1 F), GFEMERE (6, &4

BENERIREREH (1 B, 1BIEFEEREINSH (1 6,
R (6 fl), PEREETEY B A, BHSHRIEL (86
(BAL DE{TIEEANMBIEIZR OB, BKDREMELLS)

SERE IR (7975, &it) y
mE, uE e

UshET DS AEE
E5 (4 6il)

INFERDERDARSE,, HiIRESTRIER (=DPB4R) (161, 30.0%), UIP 428 (3, 5.6%)
SETIEERIER (36, 56%). NSIPixiaE (24, 3.7%). AP iRIEE (1 6. 1.9%). LIP#RERE (1 &l

SRR (1 §), fhERERSD (8 )

& 32k
1) AILFERS. HTLV-1 BRdisR R -
ated bronchopneumopathy (HAB).
1988 ; 146 : 93.
2) AAHRER. HTLV- I BYEHEI4K
H g 1988 ; 47 : 283-93.
3) AKHRER. HABA (HTLV- T B0 &0 Mo 54
#E, HTLV-1I

HTLV-1 associ-
EodH A

B - Bl E.
associated bronchiolo-alveolar
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3 FEPF 3:ATL EIE
{5 ; EEAD DPB 5P
BHREZETHE
L1=f (55 1%, &)

a. 2003 4£ 11 A, b. 2005 4

5 B (REfABE), c. 200549

A (CHOP5 22— i) o

S

B4 &4 UIPEATE (LEICEIHSE
FiRB®Hb, 807%, Bik)
a. 20054E 2 H, b. 20054 2 H.
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‘3001 %‘ ti% }fi 1

7 £l 7 APFRE (637, &)
A 2001 E 5 H, b a @15 0.

disorder). H #2845 1992 ; 30« 787-95. PHBEFEAGN TR EB AT #E A
4) Sugimoto M, Kitaichi M, Ikeda A, et al. Chronic FEMM o 1 B Rt s
bronchioalveolitis associated with human T-cell 48 1 293-7.
lvmphotropic virus type I infection. Cwrr Opin 10) Liu M, Yang L, Zhang L, et al. Human T-cell leuke-
Pulm Med 1998 ; 4 ; 283-93. mia virus type 1 infection leads to arrest in the G1
5) Kadota J, Mukae H, Fujii T, et al. Clinical similari- phase of the cell cvele. ] Virol 2008 ; 82 @ 8442-55
ties and differences between human T-Cell lym- 11) Teruya H, Tomita M, Senba M, et al. Human T-
photropic virus type 1-assaciated bronchiolitis and cell leukemia virus type 1 infects human lung
diffuse panbronchiolitis. Chest 2004 ; 125 : 1239-47. meh elial cells and induces gene expression of
6) Yamamoto M, Matsuvama W, Oonakahara K, et al, cvtokines, chemokines and cell adhesion
Imfuruence of human T lymhotropic virus type [ molecules. Retrovirology 2008 ; 5 86.

on diffuse pan-bronchiolitis. Chn Exp Immunol 12} Boxus M, Willems L. Mechanisms of HTLV-1 per-
sistence and transformation. Br ] Cancer 2006 ;
101 : 14897-501.

13) Yamazato Y, Mivazato A, Kawakami K, et al. High
expression of pd0tax and pro-inflammatory cytoki-
nes and chemokines in the lungs of human T-lym-

photropic virus type l-related bronchopulmonary
T, Hig 1’33(‘3 ; 54 : 336“93. disorders. Chest 2003 ; 124 : 2283-02.
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b b THilEmEY 4 v A 18 (HTLV-1) 2
LA THROENHEY TH 5. 2008FED WHO
¥ (B4R T, EREREE (MF) % Sézary
FEMERE (SS) & =iz, FEf THE - NKHE Y
YARBEOLPICAEERTVWA, BREAMNLE
BT 00% Bl bR 5, HTLV-1 OBgE, #
m»@ﬁ@kwsﬁw@ﬁ%ﬁ@& 1~5%
AERE A THIBE B 97/ Y v 73 B (adult T-cell
leukemia/lymphoma @ ATLL) 2 RET S & &
5. HILV-1 DEERERE, 34bbHE
B, ) TEFES BT A)A, RRTT
A OFEMECE, ATLL F—FEoE s 2
NTEL bYEBENTIE 20 HEN» 68
HTLV-1 SUf o e o Ll ke HilE
HEEFHTEL, HHATLV-1 HEEEE R
LT&EZ LaLEE AOBEZESCX 0
HTLV-1 FfR S g 2 B 2R A5 & A8T
vih EDOFERET, 20104F, BURBLUEAE
FEEFEENICERICEFE HTLV-1 iE
WAEE EHT, 7 ATLL 2 HTLV-1 3%
B (HAM) &7z HTLV-1 BEE B OGHR
BLUHRICFEZ DT TwAS
ATLL (ESRAE M A& (JRICRE ) v /3k%),
1% LDH (lactate dehydrogenase) 18, MLiE#
EANVY T LE BRREOFERE2EIC
SER, ) yEE, BER (TEVECS
Tehs, SEEey v SER ATLL BEFE
fikzrL, EOTFEAERTHS. ThicH
L, BEHES {3208 ATLL (2B CEAT
LA, 8l AZLbH 5. ATLL Dhid
SIS RE Y v e 2L, FhU Y
NEEECESRER DT, EERE (FE
B) P rRvasalbbdh, BHERPY 8
JEE ATLL t ABICTFHRARTH Y, HME
ATLL OFEMSRIBEEN TV, EELORN
BATLL OBHFEE (L) (&, TEEBHFIC,
DATLL OFEBNH Y, @V »735kE< 4,000/
UL, QEBUNCHEREREZD R, TH S,

I
ATLL O CiE, FTEREREYOBERRFL
ZHEPPEETHA. BELRLFEEIIL-T

FEFRETE26TH L, BERPY V1E
BATLL OATFEHEIZ 2 B~ 1R Ch 5.
B T2 ATLL T3, L hEBEED
AT L ) BHMATFT AL H 58
BB ATLL~NE{LT A2 293 50T, EE
EWEBBZEIFLETHS

%%kh,i?ﬁmkfﬁﬁﬁﬁﬂﬁ%@ﬁ
ErFoyy L, BECTHIIEHDERE (R
B BT OFESEE), £k
BEGFICLDHE BEAILYILAE 27
3. WIZCT, MRI* PET-CT % X OHEES
FHWT, BEHOY »AHRHBEEOEES
HmET 5.

ATLL 285 &, FOHEHIC ATLL #
TOEB~DEHE, T4bbiERST LT
B VRS TRLS VOV T 2 2EE (G
%) THY, RicEHFHEICELLZRESE (22%)
ToIEALEE (19%) HEd., BHEREPTRDE
ATLL TREBECEMREZEY, 2 <
TR BT R ORE ) v osER S
KM T 5883, BRMIIC ME LEHN7HE
WRGErS 5. FRETIIREMERFENC,
ZEF I GEL LB E R OPE~ KM T
FEAEEFEET AR UTAECEEL, LIZL
IEEHEEREAEETRT. (THEIEATLLT
i, BEE~OBRBERIELT, HoThbT
CEEMELI RS 5T 0EE0H 5, BES

THIEE CD3", CD4", cmsw%ﬁﬁ%%L
CDB IEEHEICHEETSH 5. WEMARETME

LENTELWEELHA THRESHFIZATLL
LMFRSSh 2 a—FVICEERZRD S
DEFITIE T bR,

ATLL T a—+v
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W-C BEREER-—- e UVE

ZHILV-1 709 A VADHAAADPED S
i, ENCERTHE. T, FEI VAN
BIEL TwaEBEE, ERETe ATLL #ilio
BEFDEPEI0ERBTILEF DS,

LDH{E & TEME IL-2R{E I3 ATLL OFE % A
BZIEELLCEETHA. SHEILL BMRE
EOEHFELPNEES, f-DIVIVIEE
BEREESP = 2 —E Y AF AN 505 B HE
BRHEDEEL L, T, FA FAHTOY
ANWABBIEDNEDNEEE, MFHA pAY
o4 W AFUR (C7-HRP) #METRETH S,

I saED—mES5H

ERREZ ke TAEBER, (T
FERE ATLL Tik, MF LR ICERZERL
L7z R (skin-directed therapy @ SDT) %%
BIRENE. LALSDTICL Y, 4L % ATLL
DEGTFEFEEEINLIDITTREY, BES
PHRES EEOERE, SDT & LCREREA 7

v F, SBEOIELEFHCEREY, # .

HeEEIC RIS R L, B FICETF
W) EEARIRE NS, BRENEECEROD
e AP ENEBELEE L TFETREL SR,
SDT iZ# a3 A Z L, HMATR, i, W
BEM TS ORLOEF 2 VHPETE HBE

L, 8fEftofEd g, BEHO/smEE
Ul E L72& B8 (systemic therapy © ST)
AU ELZ T LENS S, T, 2EEl
L7235&E, BiloaER, U % R ATLL
LEBEOSTHLETHY, Wh o THMHEAR
ErE#EERE S THB I EEFETHE, S
B LTEY, BE ME, vANVARER
Y BBEEFED LB VOT, BER
LLETH A,

SER, U EM ATLL T, MEREHE
PR LD SRR LR R s
JEEEE P LE LLSTHELETHE. FICE
HHATLL CRE VY 2 EZ ST 2D
T, WL, MRE, AL PR, Ak
AFF— PR EECL VAN LEE T
5 EFRIC. SHBRASERERT). 2512
EME ATLL TE, #IEEREQETICL 24
A PATOTfWARBRBRERS =Z2—FFAFA
gt COERBSER ST 220, iy A4 v
ZH, MEEE STEHLEOESZHHET 5.
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a. BEZ (SDT)

<BEZNIH, EECEEOSS>

D7 »F—rREFE-1H28, SH

(EENESE (PUVA#RE, Fu—s32 FUVE
R WIS ER S50, EHSRBE
b LA OBEEDS D T L Ty,

@02% ACNUT—¥a¥ (ZFF¥iE):18
208, A (RBEEBNY. RRESR L LTE
BLTwa.

<KEEHiEEH, BEROBS>

O Fanb-A:1%Fuh{ > T2~54
AHERL, SEelEEicmE

QEFE~HENEETHNE, TEFHEE,
30 ~ 40 Gy #E

b, 2B (8T)

O AF v b 50mg, 4 1~2 21 HEAREL,
1~2-8MERETSE ThE17—0ELT
By

@3 HIHE 0 1,600mg, G 1~2 5H
FERARL, 2~3BEKETL. ZhE
17— ELTEYET.

@7V F=vey 110~20mg, F1~2, F
ZFw bRess T vy ORWERTF E LT
B, FloBMTHIREENESRETES.

@ =2 —E Y AFAMEFHOZD) X7 7 -
2~4% 42 E2E, EZHAR

CNEBEETFHO-O) 77 vFTriny 7
24ml, FEEKLZETH0mLIZHRL, &
BRI EW

<SR, U)VERATLL OBS>

MPEARE L BEEL L0, SRR EHEE

(modified LSG-15 %4 &), FEEMEFIR

B EHPREBICLY, FHEENS L VI

EHIERE A (Wb b I o) 28R

175, FCBER BHEEROEME VS

MEE TRV ERITTE 2w

[l &=5EEE
WELERT L), BANRAT A0LN

EBERELAZL, EFEERMLAVWIE, Z

TREARA P L AREY, FHicEEL R
BEREOZ L EREBELTWA.

1)

i




EL7—5 RBEEMY 2 /VE 2012

Refg ) 28l & sl &g, 50 v 8@ 2 il

SIS, ol &

%, ”/f‘\'%“j"%*’ﬁé, \:‘\:’cbeiwClwiszian gpd, A

7 I’f.} Hifohap . 22T
MR o E DN D EAEARD 1;3 U
PIL T Ploysangam 55O LATEL v,
BU NS

1801 4, Kaposi 8704z Lot LY, 4
Vs R ORE R 7 E A ) LSRR T &
I Hia Tdh Y, ZORFESENS B0 s
AT A H# iﬁfw%.ig&ﬂ%@@ﬁw
(&0, ‘}’iﬁ LR TR oS R R B A
PR 2 8BRS S dn B T Ml kds ) o8 iE i

EEMMIE 28 7 e HATRELBI L RN T S A

B RS BEIAE Y oA I Y L O R E T
TP F BRI O R BRI RA Y ol

& [iFEEE & LT Cutaneous lymphoid hyperplasia,
Lymphoeytoma cutis (Y » 238k . Lymphadeno-
sis benigna cutis of Bilverstedt (JFR7EYET v /30 '”%ﬁf
i), Pseudolymphoma of Spiegler-Fendt 7 &4 4
MEEHe s Tw s,
B B

) wosRe I, #E R, dofl AME.
BATO /2o D3R, YT A T2 F v L H

L T R, AT, TV ke, bELEE o

Tl TH Y, BUIADA )}@l&%?ﬁ%ﬁ%ﬁ f}LUTMf
el ) SRR A & 2 i

‘M»

ol
o
T ]
] e
7%

=
c:
18]

ﬂma : ()98@6.}2961 FAX 1 (0985-85-6597
e-mail T mamano@femivazaki-uacip

MELTIE7 == b A Y2%eh B IUIH LR
B E Y o8,
by,

[éfx:ﬂ’:m%;‘”
5201 Tk éé< wj 7 ML 91, SEHEANE
‘WWMi%%T&&iw%,WM‘i%ﬁmlm
SIS AT e L A S T

%7 Borrelia Burgdorferi WedsiglZ 2 L7250 v
WEiE BRI CH O FIZERNMTHE 21

T ’%H!J" ) >, GEEERS. AL T

B R &

HE i BRI YL U o SE A28 e s HAE
OFARRET L LT3 AE3 5 2 088 L AL
f.r‘/l’f‘":%%. AL ﬁ *f"’? /”f

“‘2% ’) ”“1% iz “&?ﬁé'ﬁ"’iiﬂ?ﬁb U. é’%é%‘i?’i{(f:

AR LI E S HA, WERER L E RS

FEEERISR, STFEDENEE
) oA O y SiL Ay
PREGHE LR BN B0 S (B2 00 HON T Mg
) =2l ;?*i%:?i')i%iéﬁ%liﬁi!?’ﬁff"C“. LSRN
BENASLBEE e B A ERT B A ) oo SIE
ym?/%@&m T, B BAIEYE ) oS EA
M UTEEA A, LTI S B
P E OENEEETH Y, ) 2 ETIED Poly-
morphous infiltrate .

heavyl OFFHH Y. SFIC BRI >/ TR

Superficially located (top

“grenz zone OTEAL. F 2 IIUGERATH USRI tingi-
b AR C)

O Monomorphious,  dense infil-

s Deeply located (bottom v‘av*v’) THHEY. W
FOEMTHEL-Z LA, HE Lg% L
L%ﬁ?%:kﬁﬁ%?%%~itT%W{?@
(TCR) SefagiE s o o) ES (JH) s oo
FiElE, W OO B vl

i
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KEFIES: (340

®1

BRGAY > (BED 5348

EZrS T it 2 BE (CTPL)

Idiopathic CTPL

Actinic reticuloid
Clonal CTPL
Zfn8 CTPL (minor pattern)

Clonal CBPL

W2 HFE CTPL (major pattern)

Lymphomatoid drug erupitin (most cases)
MNodular scabies (few cases)

Anticonvulsant-induced pseudolymphoma syndrome (few cases)

Persistent nodular arthropod-bite reactions (most cases)

Nodular scabies (most cases)

Acral pseudolymphomatous angiokeratoma (most cases)
255 B ffafis) /) (CBPL) (HBERY/(52)

Idiopathic lymphocytoma cutis

Borrelial lymphocytoma cutis

Tatoo-induced lymphocytoma cutis

Post-herpes zoster scar lymphocytoma cutis

Lymphocytoma cutis induced by antigen injections/acupuncture

Persitent nodular arthropod-bite reactions (few cases)

Lymphomatoid drug eruptions (few cases)

Acral pseudolymphomatous angiokeratoma (few cases)

Xk 3) hoiE
CTPL : cutaneous T-cell pseudolymphoma
CBPL : cutaneous B-cell pseudolymphoma

monoclonal 7l = T TFK 2 20 2 b H b, K
LT D7,
&Y NREE BB > /NRE E ORE
BER AL ) > 2 SHiIZHe, 15Y) ¥/ SIIXERR I 1
WiThHh, ARHBEmEZAE L, ML EATH
BY L LA 228 iETEB M EN: ) > 230l & o83
HHEERIER D B O . BIRIRIEZD B A A, WELHIEEE,

RIEHAA LR, BEETHRRKOMREERTORE
ML, B 2 il Lz b, RN#E
LTI T&T, BEMEMRY s li~dERE L vy
B A, Arai 57, 5 228 E B S s 55 4R
EERET AL AKER (73%) AAMALT V) ¥ 23T
Hotzk . F7: Baldassano 5" 1395 BEMLERS 912
Marginal zone cell D FLERZ VAN O -4, B/T Al

3166 @ HHE £k 0 122 (13), 3165-3168, 2012 (- 24)
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BER Y »2sfifi & R~ 5, (B o3l s

MltA3 W b, 285 7 1 YK T plasma cell D4
3, B > liL ) MALT Y ¥ SliliE Bl ~X& &
LCTwA. Nihal 571, B9 Y244 EW O T2
BRI B Mt v 8ili~aER Lz LTHBY,
7= Anandasabapathy 5", %Y ¥ 23 & &0 L 7
46 i BEA4 A HHBRICHIEL, O AMEKANRE B
) B SNEAEZREL TV,
A &

BRL 22 b00biuIEhzlrkd b I &A% —
THY, T MltESY) » B TEADE RO
Ebdbh, FAEMET S L THRERNET S F
72 B AIAERS ) ¥ i E, RS E LD
FRMET A L b DD, WEDMEYE HoH0I3E
oSS, BEEHETCHUIavFaxsFaf F
W ERE RS {4 —7z0ra
ek, RETRGERE, SEHOUIER R AT .
LDV AFAET 208, ieT ) 7, KEt
FfEd H i, LFEIRERI VSN,

E B

63 i, &tk

RIRHE - REFERE @ fFidy &I Ll

EE : 909 H Aiias, AR
EAMB L, A7o4 FURSESTET 2 bI0KF
78, YEERShI.

BEAR{® © S FEE D/ 95 % 1k ) KLHEIR 1 % (20 %
(1),

REMRR : KNI - ELERBICERFE 2L, 6T
HTLV-1 HifkBtk, nrisdt: IL2R XL, /2~ 3
Ny —¥a)) IgCHifkid IEH TH - 7.

RIBFEER  TUR R S FIRIGRUEEIC 0 T,
RIS Y EEHIR ORI ERD S, FRELD
AT SRR 2 <, AHB R~ DEE b 20 2w (1
2a).

REEBFORE | EROTIE BAREN (K
2b, )T, KIBHEDY) ¥ 2SBRBHIEIZIE T Ml b Yeta
sha (K2d).

Bl s LURE LM BAIRMES ) >~ 250 L i
L, MITa¥/0rmiEzfiorelh, BHIAT
HELL7z. Dk, ERzilloiuv.
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HTLV-1 uveitis

Koju Kamoi and Manabu Mochizuki*

Department of Ophthalmology and Visual Science, Graduate School of Medical and Dental Sciences, Tokyo Medical and Dental University, Tokyo, Japan

Edited by: - Human T cell lymphotropic virus type 1 (HTLV-1) is the first retrovirus described as
;zf’g"j:afi”ab& The University of a causative agent of human disease. Following adult T cell leukemia/lymphoma and
a y_’ Tb HLTV-1-associated myelopathy/tropical spastic paraparesis, HTLV-1 uveitis (HU) has been
eviewe y:

established as a distinct clinical entity caused by HTLV-1 based on seroepidemiological, clin-
ical, and virological studies. HU is one of the most common causes of uveitis in endemic
areas of Japan and can be a problematic clinical entity all over the world. HU occurs with
a sudden onset of floaters and foggy vision, and is classified as an intermediate uveitis.
Analysis of infiltrating cells in eyes with HU revealed that the majority of infiltrating cells
were CD3™ T cells, but not malignant cells or leukemic cells based on their T cell receptor
usage. HTLV-1 proviral DNA, HTLV-1 protein, and viral particles were detected from infiltrat-
ing cells in eyes with HU. HTLV-1-infected CD4™ T cell clones established from infiltrating
cells in eyes with HU produced large amounts of various inflammatory cytokines, such as
-1, -6, I1-8, TNFa, and interferon-y. Taken together, HU is considered to be caused by
inflammatory cytokines produced by HTLV-1-infected CD4* T cells that significantly accu-
mulate in eyes; therefore, topical and/or oral corticosteroid treatment is effective to treat
intraocular inflammation in patients with HU. Further investigation is needed to establish a
specific treatment for HU.
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INTRODUCTION

Retrovirus was first described in the 1970s (Temin and Balti-
more, 1972), but its causal relationship with human diseases was
not identified until the early 1980s when human T cell lym-
photropic virus type 1 (HTLV-1) was identified as an etiologic
agent of adult T cell leukemia/lymphoma (ATL; Poiesz et al., 1980;
Hinuma etal., 1981; Yoshida etal., 1984). After the discovery of
the link between HTLV-1 and ATL, HLTV-1 was also found to be
a causal agent of HTLV-1-associated myelopathy/tropical spastic
paraparesis (HAM/TSP; Gessain etal., 1985; Osame etal., 1986)
and HTLV-1 uveitis (HU; Mochizuki et al., 1992a,b,c).

HTLV-1 uveitis, the third clinical entity of HTLV-1 infection,
was established by a series of studies in the highly endemic area of
southern Kyushu, Japan. Clinical case reports from this area sug-
gested possible associations of HTLV-1 carriers with various ocular
manifestations (Ohba et al., 1989). In the 1990s, the first set of evi-
dence that indicated the causative implication of HTLV-1 in uveitis
was reported by Mochizuki and colleagues. They showed clinical
and laboratory data consisting of seroepidemiology, clinical fea-
tures, detection of proviral DNA and mRNA of HTLV-1 from
ocular tissues, and detection of viral particles from T cell clones
(TCC) derived from the aqueous humor of the patient (Mochizuki
etal., 1992a,b). Since then, it has been well established that uveitis
is significantly related to HTLV-1. Here, we review historical find-
ings that contributed to the establishment of the HU entity and
recent advancements that deepen our understanding of HU.

SEROEPIDEMIOLOGY
HTLV-1 infection is known to have unique geographic distri-
bution and is prevalent in Japan, Melanesia, the Caribbean

Islands, Central America, South America, and Central Africa.
It is estimated that 20 million people carry the virus world-
wide (Watanabe, 2011). This virus is etiologically linked with
HU, which is one of the most common causes of uveitis in the
endemic area of Japan and can be a problematic clinical entity
all over the world (Yoshimura et al., 1993; Takahashi et al., 2000;
Merle etal., 2002; Pinheiro etal., 2006; Miyanaga etal., 2009).
Uveitis is a sight-threatening inflammatory disorder affecting
the intraocular tissues (Forrester, 1991) and is the third lead-
ing cause of blindness in developed countries. The etiology
of uveitis is categorized as infectious or non-infectious and
varies depending on the genetic background of the population
and the prevalence of the pathogenic agent in the area. Clini-
cally, the etiology of approximately 30% of cases could not be
defined even when careful examinations were performed. A sur-
vey comparing the etiologies of uveitis in different areas of Japan
demonstrated that the proportion of undefined etiologies was
particularly high in southern Kyushu as compared to those in
northern Kyushu and Tokyo. Seroepidemiological comparison
studies (Mochizuki etal., 1992ab; Shirao etal., 1993) in these
highly endemic and non-endemic areas revealed that the HTLV-1
seroprevalence in patients with idiopathic uveitis was significantly
higher than that in the following two control groups: patients
with etiology-defined uveitis and patients with non-uveitic ocu-
lar diseases (Figure 1). This was the first clue suggesting that
HTLV-1 infection is significantly related to uveitis. Uveitis is
now recognized as a distinct clinical entity related to HTLV-1
and is designated as HU. The seroprevalence of HTLV-1 in the
general Japanese population is known to have decreased after
serological screening tests of HTLV-1 in blood donors started
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FIGURE 1 | The age distribution of the seroprevalence of humanT cell
lymphotropic virus type 1 in a highly endemic area (Miyakonojo,
southern Kyushu, Japan; Shirao etal., 1993 with permission). l,
patients with idiopathic uveitis; O, patients with uveitis from a defined
cause; (), patients with non-uveitic ocular diseases.

in 1987, as blood transfusion and breastfeeding from mother to
child are major routes of viral transmission (Iwanaga et al., 2009).
A recent survey (Miyanaga etal., 2009) in the HTLV-1 endemic
region revealed that the most common clinical entity was still HU,
followed by Vogt—Koyanagi—Harada disease, sarcoidosis, and oth-
ers. However, new cases of HU clearly decreased with time, while
the prevalence of Vogt—-Koyanagi-Harada disease and sarcoidosis
has not changed much in the last two decades. The age distribution
of HTLV-1 seroprevalence of all patients with uveitis including
HU and of patients with uveitis excluding HU showed that the
HTLV-1 seroprevalence increased with age in patients of both
groups (Yoshimura etal., 1993; Takahashi etal., 2000; Miyanaga
etal., 2009). As for the sex, higher prevalence rates were found
in women, especially after 40 years of age. HTLV-1 is known to
be transmitted by infected lymphocytes in sperm and this may
contribute to the higher prevalence of the disease in women than
in men (Yoshimura etal., 1993; Takahashi etal., 2000; Miyanaga
etal., 2009). As for the prevalence of HU in different parts of the
world, the prevalences of HU in Martinique (Merle etal., 2002)
and Brazil (Rathsam-Pinheiro et al., 2009) are lower than that in
Japan (Yamamoto etal., 1999; Pinheiro etal., 2006). In general,
as migration to metropolitan areas is on the rise, the number of
HTLV-1 carriers in metropolitan areas (for example, Tokyo) is sig-
nificantly increasing (Uchimaru et al., 2008), although the number
of carriers is still the highest in the endemic areas. In consideration
of this evidence, it is estimated that the number of patients with
HU is prospectively increasing in metropolitan areas. Therefore,
careful examination concerning HU is needed for the diagnosis
of uveitis.

CLINICAL MANIFESTATIONS

A recent report indicated that ocular disturbances may be the first
manifestations of HTLV-1 infection to come to clinical attention,
in addition to neurologic and rheumatologic signs and symptoms

(Poetker etal., 2011). Therefore, all patients presenting for an
initial diagnosis should be strictly screened for ocular symptoms.
The major symptoms of HU at initial presentation are sudden
onset of floaters, foggy vision, and blurred vision. Other symp-
toms are pain/burning, itching, and foreign body sensation. These
symptoms appear in all geographic regions according to studies
in Japan, Brazil, and Martinique (Yoshimura etal., 1993; Merle
etal., 2002; Pinheiro etal., 2006). Regarding the anatomic diag-
nosis of uveitis according to the criteria of the International
Uveitis Study Group, most patients had an intermediate degree
of uveitis with moderate or heavy vitreous opacities (fine cells and
lacework-like membranous opacities). The vitreous opacities were
the most impressive findings and were accompanied by mild iritis
and mild retinal vasculitis, but no uveoretinal lesions (Yoshimura
etal., 1993). The ocular inflammation of HU was unilateral or
bilateral (Yoshimura etal., 1993; Merle et al., 2002; Pinheiro et al.,
2006). An association between HU and Graves’ disease has been
reported; HU occurs after the onset of Graves’ disease in all cases
(Yamaguchi etal., 1994). The most recent study (Miyanaga et al.,
2009) reported a similar incidence of HU after Graves’s disease
as that reported by Yamaguchi etal. (1994). Only a few cases
of HU develop into HAM/TSP, but no literature has reported
that ATL develops in patients with HU during their clinical
course. Further patient-tracking research is ongoing to deter-
mine whether HU is a risk factor for the development of ATL or
HAM/TSP.

DIAGNOSIS

Considering seroepidemiological and clinical studies, the diag-
nosis of HU should be based on seropositivity for HTLV-1 with
no systemic evidence of HTLV-1-related diseases (such as ATL or
HAM/TSP) and exclusion of other uveitis entities with defined
causes. Therefore, all clinical entities of uveitis with defined causes
should be excluded by careful ophthalmic and systemic exam-
inations. Patients with HU should not have ophthalmic and
systemic symptoms that are compatible with other types of uveitis
such as Behget’s disease, Vogt—Koyanagi—Harada syndrome, and
sarcoidosis.

PATHOGENESIS

Eye research has progressed significantly in accordance with the
development of modern molecular biological technology, such
as the polymerase chain reaction and flow cytometry. Many
fundamental findings have been obtained in the study of HU
pathogenesis. The cells floating in the anterior chamber of
the eye with HU consisted of lymphocytes with a small pro-
portion of macrophages. No malignant cells or leukemic cells
were detected in the aqueous humor of the patients with HU
(Masuoka etal., 1995). The majority of infiltrating cells in the
aqueous humor of patients with HU were CD3" T cells (Ono
etal, 1997). Analysis by polymerase chain reaction of ocular-
infiltrating cells revealed that HTLV-1 proviral DNA was detected
in almost all patients with HU. However, proviral DNA was not
detected in patients with uveitis of other defined etiology who
were seropositive for HTLV-1. These data suggest that HTLV-
1-infected cells are present at the local site of HU (Ono etal.,
1997). Furthermore, expression of viral mRNA was detected by
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reverse transcriptase-polymerase chain reaction from the inflam-
matory cells in the aqueous humor. More direct evidence of
HTLV-1 in the pathogenesis of HU has been provided by using
TCC derived from intraocular tissues of eyes with HU. Provi-
ral DNA of HTLV-1 was identified in TCC from the ocular fluid
(Sagawa etal., 1995). Immunohistochemical staining showed that
HTLV-1 envand gag proteins were detectable in HTLV-1 provirus-
positive TCC. Furthermore, electron microscopic observation of
the TCC identified HTLV-1 virus particles, the mean diameter of
which was 102 nm (Sagawa etal., 1995). Most HTLV-1-infected
TCC had a CD3tCD4*CD8~ phenotype and had polyclonal
TCRa usage (Sagawa etal., 1995). The HTLV-1-infected TCC
produced significant amounts of IL-1a, IL-2, IL-3, IL-6, IL-8,
IL-10, TNF-a, IEN-y, and GM-CSF, which are potent cytokines
capable of inducing immune reactions and inflammation at the
intraocular tissue level (Sagawa etal,, 1995). These data sug-
gest that cytokine production by HTLV-1-infected T cells in
intraocular tissues is responsible for intraocular inflammation,
i.e., uveitis (Figure 2). In addition to this molecular biologi-
cal/immunological evidence, virological research supported the
pathogenicity of HTLV-1 in the eye by the following three pieces
of evidence: (1) the HTLV-1 provirus load in patients with HU
is significantly higher than that in asymptomatic carriers with-
out uveitis (Ono etal., 1995); (2) the proviral load in peripheral
blood mononuclear cells correlates with the intensity of intraoc-
ular inflammation (Ono etal., 1998); and (3) the proviral load
in the eyes of patients with HU is significantly higher than that
present in peripheral blood mononuclear cells (Ono etal., 1997).
Serologic data showed that the antibody level against HTLV-1 in
patients with HU was similar to that in asymptomatic carriers
of HTLV-1, but was lower than that in patients with HTLV-
1-associated myelopathy (Mochizuki etal., 1992b). Antibody to
the virus in the aqueous humor was also detected in all tested
samples from patients with HU. Flow cytometry analysis indi-
cated that the CD4 fraction was elevated and the CD8 fraction
was decreased in peripheral lymphocytes from patients with HU,
thereby elevating the CD4/8 ratio in the HU group as compared
with the seronegative group. Furthermore, the CD25 fraction of T
lymphocytes with expression of interleukin 2 receptors was signif-
icantly elevated in patients with HU. The serum levels of soluble
interleukin 2 receptors (sIL2R or sCD25) were also significantly
higher in patients with HU than in seronegative healthy con-
trols (Yoshimura etal., 1993). Taken together, these laboratory
data suggest that the immune-mediated mechanism, particularly
involving CD4™ T cells, plays a critical role in the pathogenesis
of HU.

THERAPY

Immunopathogenesis studies of HU showed that the major-
ity of ocular-infiltrating cells are inflammatory cells, but not
malignant cells. Also, a series of studies showed that HU is
caused by inflammatory cytokines produced by HTLV-1-infected
CD4T T cells that significantly accumulate in the eyes of the
patients. Furthermore, the addition of corticosteroids in the
culture medium suppressed the cytokine production (Sagawa
etal., 1995). Therefore, corticosteroid treatment is effective for
treating the intraocular inflammation of patients with HU by

Pathogenesis of HTLV-1 uveitis

blood-ocular barrier

© : Infiltrating cells
@: HTLV-1 infected CD4° T cells

1o, -1 0-1, -6, i8-8, 110,
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Clinical
manifestations: Iritis

FIGURE 2 | The majority of infiltrating cells in eyes with HTLV-1 uveitis
are inflammatory cells and not malignant or leukemic cells. HTLV-1
uveitis is caused by inflammatory cytokines produced by HTLV-1-infected
CD4* T cells that significantly accumulate in the eyes of patients.

suppressing the cytokine production of HTLV-1-infected CD4*
T cells. Clinical management should be performed according to
the degree of ocular inflammation. HU with a mild degree of ocu-
lar inflammation can be managed by topical non-corticosteroidal
or corticosteroidal anti-inflammatory drugs. A sub-Tenon’s injec-
tion of corticosteroids may be used when the patients have
moderate inflammatory activity in the vitreous cavity. If the vit-
reous inflammatory activity and the retinal vasculitis are severe,
oral corticosteroids should be given, but the long-term adminis-
tration of a systemic corticosteroid should be avoided. In most
cases, intraocular inflammation is markedly improved with these
therapies and complete remission is achieved. The visual prog-
nosis for cases of HU is generally good with these corticosteroid
treatments, although approximately 60% of patients experience
recurrences of uveitis (Yoshimura et al., 1993).

CONCLUSION

We reviewed the seroepidemiological, clinical, molecular biolog-
ical, and virological studies that established the HU entity and
clarified the immunopathogenesis and the clinical management
of HU. Corticosteroid is the only effective treatment for HU to
suppress the cytokines produced by infiltrating HTLV-1-infected
cells; however, it is unknown whether long-term corticosteroid
treatment adversely affects patients with HU. Many mechanisms
in HU remain unclear, such as how HTLV-1-infected CD4™ cells
break down the ocular blood barrier and why the vitreous humor
is the major site of inflammation (Figure 2). We may be able to
find more effective treatments if we can understand the mech-
anism of HU in more detail. Recent studies have shown new
insights into HTLV-1 infection and pathogenesis by pursuing the
molecular functions of HTLV-1 basic leucine zipper factor and Tax
(Yasunaga and Matsuoka, 2011). However, few studies have been
conducted to apply these new findings to HU research. Further
investigation is needed to establish a specific treatment for HU.
HU results from HTLV-1 infection; therefore, the most important
means of preventing this disease is by spreading the knowledge
about HTLV-1.

www.frontiersin.org

July 2012 | Volume 3 | Article 270 | 3

110



Kamoi and Mochizuki

HTLV-1 uveitis

REFERENCES

Forrester, J. V. (1991). Uveitis: patho-
genesis. Lancet 338, 1498-1501.

Gessain, A., Barin, E, Vernant, J. C.,
Gout, O., Maurs, L., Calender, A.,
and de Thé, G. (1985). Antibod-
ies to human T-lymphotropic virus
type-I in patients with tropical spastic
paraparesis. Lancet 8452, 407—410.

Hinuma, Y., Nagata, K., Hanaoka, M.,
Nakai, M., Matsumoto, T., Kinoshita,
K. L, Shirakawa, S., and Miyoshi, L.
(1981). Adult T-cell leukemia: anti-
gen in an ATL cell line and detection
of antibodies to the antigen in human
sera. Proc. Natl. Acad. Sci. U.S.A. 78,
6476-6480.

Iwanaga, M., Chiyoda, S., Kusaba,
E., and Kamihira, S. (2009). Trends
in the seroprevalence of HTLV-1 in
Japanese blood donors in Nagasaki
Prefecture, 2000-2006. Int. J. Hema-
tol. 90, 186-190.

Masuoka, K., Sagawa, K., Mochizuki,
M., Oizumi, K., and Itoh, K. (1995).
Polyclonal use of T-cell receptor alpha
for human T-cell lymphotropic virus
type l-infected T cells. Invest. Oph-
thalmol. Vis. Sci. 36, 254-258.

Merle, H., Cabre, P.,, Olindo, S., Merle,
S., and Smadja, D. (2002). Ocu-
lar lesions in 200 patients infected
by the human T-cell lymphotropic
virus type 1 in Martinique (French
West Indies). Am. J. Ophthalmol. 134,
190195,

Miyanaga, M., Shimizu, K., Kawaguchi,
T., Miyata, K., and Mochizuki, M.
(2009). A clinical survey of uveitis
in HTLV-1 endemic region. Ocul.
Immunol. Inflamm. 17, 335-341.

Mochizuki, M., Watanabe, T., Yam-
aguchi, K., Tajima, K., Yoshimura,
K., Nakashima, S., Araki, S., Miy-
ata, N., Mori, S., and Takatsuki,
K. (1992a). Uveitis associated with
human T-lymphotropic virus type-1
(HTLV-1): seroepidemiologic, clini-
cal, and virological studies. J. Infect.
Dis. 166, 943-944,

Mochizuki, M., Watanabe, T,
Yamaguchi, K., Yoshimura, K,
Nakashima, S., Shirao, M., Araki, K.,
Takatsuki, K., Mori, S., and Miyata,
N. (1992b). Uveitis associated with
human T cell-lymphotropic virus
type 1. Am. J. Ophthalmol. 114,
123-129.

Mochizuki, M., Yamaguchi, K., Takat-
suki, K., Watanabe, T., Mori, S.,

and Tajima, K. (1992c). HTLV-1 and
uveitis. Lancet 399, 1110,

Ohba, N., Matsumoto, M., Sameshima,
M., Kabayama, Y., Nakao, K,
Unoki, K., Uehara, E, Kawano, K.,
Maruyama, I.,and Osame, M. (1989).
Ocular manifestations in patients
infected with human T-lymphotropic
virus type L. Jpn. J. Ophthalmol. 33,
1-12.

Ono, A., Ikeda, E., Mochizuki, M., Mat-
suoka, M., Yamaguchi, K., Sawada,
T., Yamane, 5., Tokudome, §., and
Watanabe, T. (1998). Provirus load in
patients with human T-cell leukemia
virus type 1 uveitis correlates with
precedent Graves' disease and dis-
ease activities. Jpn. J. Cancer Res. 89,
608-614.

Ono, A., Mochizuki, M., Yamaguchi,
K., Miyata, N., and Watanabe, T.
(1995). Increased number of cir-
culating HTLV-1 infected cells in
peripheral blood mononuclear cells
of HTLV-1 uveitis patients: a quan-
titative polymerase chain reaction
study. Br. J. Ophthalmol. 79, 270-276.

Ono, A., Mochizuki, M., Yamaguchi, K.,
Miyata, N., and Watanabe, T. (1997).
Immunologic and virologic charac-
terization of the primary infiltrating
cells in the aqueous humor of human
T-cell leukemia virus type-1 uveitis.
Accumulation of the human T-cell
leukemia virus type-1-infected cells
and constitutive expression of viral
and interleukin-6 messenger ribonu-
cleic acids. Invest. Ophthalmol. Vis.
Sci. 38, 676—689.

Osame, M., Usuku, K., Izumo, S., Ijichi,
N., Amitani, H., Igata, A, Mat-
sumoto, M., and Tara, M. (1986).
HTLV-1associated myelopathy: a new
clinical entity. Lancer 8488, 1031-
1032.

Pinheiro, S. R., Martins-Filho, O. A.,
Ribas, J. G., Catalan-Soares, B. C.,
Proietti, F. A., Namen-Lopes, §.,
Brito-Melo, G. E., Carneiro-Proietti,
A. B, and Interdisciplinary HTLV-
I/11 Research Group (GIPH). (2006).
Immunologic markers, uveitis, and
keratoconjunctivitis sicca associated
with human T-cell lymphotropic
virus type 1. Am. J. Ophthalmol. 20,
1-5.

Poetker, S. K., Porto, A. E, Giozza, S.
P., Muniz, A. L., Caskey, M. E, Car-
valho, E. M., and Glesby, M. J. (2011).
Clinical manifestations in individuals

with recent diagnosis of HTLV type
infection. J. Clin. Virol. 51, 54-58.

Poiesz, B. ]., Ruscetti, . W., Gazdar, A. F,
Bunn, P. A., Minna, ]. D., and Gallo,
R. C. (1980). Detection and isolation
of type C retrovirus particles from
fresh and cultured lymphocytes of a
patient with cutaneous T-cell lym-
phoma. Proc. Natl. Acad. Sci. U.S.A.
77,7415-7419.

Rathsam-Pinheiro, R. H., Boa-Sorte, N.,
Castro-Lima-Vargens, C., Pinheiro,
C. A., Castro-Lima, H., and Galvio-
Castro, B. (2009). Ocular lesions in
HTLV-1 infected patients from Sal-
vador, State of Bahia: the city with the
highest prevalence of this infection in
Brazil. Rev. Soc. Bras. Med. Trop. 42,
633-637.

Sagawa, K., Mochizuki, M., Masuoka,
K., Katagiri, K., Katayama, T.,
Maeda, T., Tanimoto, A., Sugita, S.,
Watanabe, T., and Itoh, K. (1995).
Immunopathological mechanisms of
human T cell lymphotropic virus
type 1 (HTLV-I) uveitis. Detection
of HTLV-I-infected T cells in the eye
and their constitutive cytokine pro-
duction. J. Clin. Invest. 95, 852-858.

Shirao, M., Yoshimura, K., Mochizuki,
M., Araki, 5., Miyata, N., Yamaguchi,
K., Takatsuki, K., Watanabe, T., Mori,
S., and Tajima, K. (1993). Uveitis in
human T-lymphotropic virus type I
(HTLV-I) carriers-1. A seroepidemi-
ological study. Nippon Ganka Gakkai
Zasshi 97, 726-732.

Takahashi, T., Takase, H., Urano, T,
Sugita, S., Miyata, K., Miyata, N., and
Mochizuki, M. (2000). Clinical fea-
tures of human T-lymphotropic virus
type 1 uveitis: a long-term follow-up.
Ocul. Immunol. Inflamm. 8, 235-241.

Temin, H. M., and Baltimore, D. (1972).
RNA-directed DNA synthesis and
RNA tumor viruses. Adv. Virus Res.
17, 129-186.

Uchimaru, K., Nakamura, Y., Tojo,
A., Watanabe, T., and Yamaguchi,
K. (2008). Factors predisposing to
HTLV-1 infection in residents of the
greater Tokyo area. Int. J. Hematol.
88, 565-570.

Watanabe, T. (2011). Current status of
HTLV-1 infection. Int. J. Hematol. 94,
430-434.

Yamaguchi, K., Mochizuki, M., Watan-
abe, T., Yoshimura, K., Shirao, M.,
Araki, S., Miyata, N., Mori, S,
Kiyokawa, T., and Takatsuki, K.

(1994). Human T lymphotropic virus
type 1 uveitis after Graves’ disease. Br.
J. Ophthalmol. 78, 163-166.

Yamamoto, ]. H., Segurado, A. A.,
Hirata, C. E., Sampaio, M. W,
Souza, E. C.,, Ukui, Y., Cliquet,
M., Saéz-Alquézar, A., Olivalves, E.,
and Mochizuki, M. (1999). Human
T-lymphotropic virus type 1 infec-
tion and ocular manifestations in Sao
Paulo, Brazil. Arch. Ophthalmol. 117,
513-517.

Yasunaga, J., and Matsuoka, M. (2011).
Molecular mechanisms of HTLV-1
infection and pathogenesis. Int. J.
Hematol. 94, 435442,

Yoshida, M., Seiki, M., Yamaguchi, K.,
and Takatsuki, K. (1984). Mono-
clonal integration of human T-cell
leukemia provirus in all primary
tumors of adult T-cell leukemia sug-
gests causative role of human T-
cell leukemia virus in the disease.
Proc. Natl. Acad. Sci. US.A. 81,
2534-2537.

Yoshimura, K., Mochizuki, M., Araki,
S., Miyata, N., Yamaguchi, K., Tajima,
K., and Watanabe, T. (1993). Clin-
ical and immunologic features of
human T-cell lymphotropic virus
type [ uveitis. Am. J. Ophthalmol. 116,
156-163.

Conflict of Interest Statement: The
authors declare that the research was
conducted in the absence of any com-
mercial or financial relationships that
could be construed as a potential con-
flict of interest.

Received: 01 May 2012; paper pending
published: 22 May 2012; accepted: 10 July
2012; published online: 24 July 2012.
Citation: Kamoi K and Mochizuki M
(2012) HTLV-1 uveitis. Front. Microbio.
3:270. doi: 10.3389/fmicb.2012.00270
This article was submitted to Frontiers
in Virology, a specialty of Frontiers in
Microbiology.

Copyright © 2012 Kamoi and Mochizuki.
This is an open-access article dis-
tributed under the terms of the Creative
Commons Attribution License, which
permits use, distribution and reproduc-
tion in other forums, provided the origi-
nal authors and source are credited and
subject to any copyright notices concern-
ing any third-party graphics etc.

Frontiers in Microbiology | Virology

111

July 2012 | Volume 3 | Article 270 | 4



REVIEW

URRENT
PINION

HTLY infection and the eye

Koju Kamoi and Manabu Mochizuki

Purpose of review

Human T-cell lymphotropic virus (HTLV) is the first discovered refrovirus causing malignancy in human. HTLV
infection affects host's ocular tolerance and causes various diseases in the eye. Here we discuss the
manifestations, mechanisms, treatments, and future directions of HTLV-related ocular diseases.

Recent finings

Recent serological researches showed that the number of HTLV-1 carriers in metropolitan area was
increasing, although seroprevalence of HTLV-1 in general population was decreased after screening
serological tests in blood donors started. The most common clinical entity of uveitis was still HTLV-1 uveitis
in HTLV-1 highly endemic area, but prevalence of HTLV-1 uveitis varies in different parts of the world. As
for treatment of inflammation, tacrolimus and 5-azacytidine were reported to be effective for autoimmune
manifestations in HTLV-1-related overlap syndrome (deratomyositis/Sjogren’s syndrome) and HTLV-1-related
myelodysplastic syndrome. Interleukin-2 receptor targeted therapies improved scleritis in patients with adult
Tcell leukemia/lymphoma caused by HTLV-1. Basic researches identified that HTLV-1 tax and HTLV-1 basic

leucine zipper factor play critical roles in the HTLV-1-related disease and are now being investigated as

targeted therapies.

Summary

Development of modern molecular biology makes it possible to reveal deep insights of HTLV-1-related
ocular diseases. Although effective therapies based on basic researches have been reported, further
endeavor is necessary to establish much more specific treatments of the ocular diseases.

Keywords

adult Tcell leukemia/lymphoma, Keratoconjunctivitis sicca, HTLV-1 basic leucine zipper factor, HTLV-1 tax,

HTLV-1 uveitis

Retrovirus is a RNA virus encoding for a reverse
transcriptase, which translate the viral RNA into a
DNA provirus, which in turn is rapidly incorporated
into the host’s genome [1]. Retroviruses are cur-
rently classified into oncoviruses and lentiviruses.
Oncoviruses are associated with haematological
proliferations and tumours of connective tissues
in animal species. Human T-cell lymphotropic
viruses (HTLVs) are the representative viruses and
HTLV-1 was the first retrovirus described as a caus-
ative agent of human disease [2,3]. Lentivirus indu-
ces chronic and progressive pulmonary and/or
neurological diseases in animal species. The repre-
sentative virus in human is HIV, which was pre-
viously named HTLV-3 and now reclassified into
HIV and is a causative agent of AIDS [1].

Human retrovirus (HTLV/HIV) infection affects
on host’s ocular tolerance, which results in various
diseases, particularly uveitis [4-6]. Although HIV-
related ocular manifestations are well known among
ophthalmologists, their knowledge of HTLV-related
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ocular manifestation seems to be insufficient. The
information of HTLV infection is now important
because a recent survey indicates that HTLV-1
carriers are estimated to spread from local endemic
areas to nonendemic metropolitan areas [7]. There-
fore, we believe that this review of HTLV might be
enough for ophthalmic practice and hope that this
might highlight scientific attention to HTLV-1
infection among ophthalmologists.
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KEY POINTS

o HTLV-1 carriers are estimated to spread from local
endemic areas to nonendemic metropolitan areas.

o HTLV-1 ocular manifestations can be mainly classified
into three groups, uveitis, opportunistic infection/
malignant infiltration of the eye in ATL patients and
keratoconjunctivitis sicca.

e The most frequent ocular manifestation of HTLV-1
infection that ophthalmologists should keep in mind is
HTLV-1 uveitis.

e HTLV-1 tax and HTLV-1 basic leucine zipper factor (HBZ)
are thought to be responsible for immune dysregulation
and may contribute to ocular manifestations.

Retrovirus was first described in 1970s [8], but the
causal relationship with human diseases was ident-
ified in the early 1980s when HTLV-1 was identified
as a causative agent of adult T-cell leukemia/
lymphoma (ATL) [2,3]. After the discovery of
HTLV-1, related viruses have been isolated and
HTLV is now composed of four related HTLVs, that
is HTLV-1 to HTLV-4 [9]. However, only HTLV-1 has
been obviously linked to human diseases at present.

HTLV-1 infection is known to have unique geo-
graphic distribution, and is prevalent in southern
part of Japan, Melanesia, the Caribbean Islands,
Central and South America, as well as central Africa.
It is estimated that 20 million people carry the virus
worldwide [10]. The current survey indicated that
the seroprevalence of HTLV-1 in general population
(in Japan) is known to be decreased after screening
serological tests of HTLV-1 in blood donors started
in 1987 because blood transfusion and breastfeeding
from mother to child are major routes of the viral
transmission [11]. However, another survey indi-
cated that the number of HTLV-1 carriers in the
metropolitan area is significantly increasing because
of migration from the endemic areas to the metro-
politan areas [7]. Therefore, ophthalmologists,
especially in the metropolitan area, are required
to know HTLV-related ocular manifestation to
avoid misdiagnosis.

Arecent report indicated that ocular complains were
the first manifestation of HTLV-1 infection to come
to clinical attention, in addition to neurologic and
rheumatologic complains [12]. The most frequent
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ocular manifestation of HTLV-1 infection that oph-
thalmologists should keep in mind is HTLV-1 uveitis
[13]. HTLV-1 uveitis is now recognized as the third
clinical entity of HTLV-1 infection following ATL
and HTLV-1-associated myelopathy/tropical spastic
paraparesis [14-16]. Clinical entity of HTLV-1 uvei-
tis was established by a series of research conducted
by Mochizuki et al. in 1990s. They showed clinical
and laboratory data consisting of seroepidemiology,
clinical features, detection of proviral DNA and
mRNA of HTLV-1 from ocular tissues, and detection
of viral particles from T-cell clones (TCCs) derived
from the aqueous humor of the patient [4,5]. Since
then, it has been well established that uveitis is
significantly related to HTLV-1. In addition to
HTLV-1 uveitis, many other ocular manifestations,
which are proved linkage to HTLV-1 infection, have
been reported all over the world. Taken together,
HTLV-1 ocular manifestations can be mainly
classified into three groups, uveitis, opportunistic
infection/malignant infiltration of the eye in ATL
patients and keratoconjunctivitis sicca (KCS).

Seroepidemiological comparison study [4,5,17] in
endemic/nonendemic area revealed that the
HTLV-1 seroprevalence in patients with idiopathic
uveitis was significantly higher than that in follow-
ing two control groups: patients with cause defined
as uveitis and patients with nonuveitic ocular dis-
eases. This was the first clue suggesting that HTLV-1
infection is significantly related to uveitis. The uvei-
tis is now recognized as a distinct clinical entity
related to HTLV-1 and designated as HTLV-1 uveitis.

Recent survey [18] in the endemic area revealed
that the most common clinical entity of uveitis was
still HTLV-1 uveitis, followed by Vogt-Koyanagi-
Harada (VKH) disease, sarcoidosis and others. How-
ever, the new patients of HTLV-1 uveitis clearly
decreased with time, although VKH disease, sarcoi-
dosis and others do not have changed much in the
last two decade. As for the prevalence of HTLV-1
uveitis in different parts of the world, the prevalence
of HTLV-1 uveitis in Martinique [19], and that of
HTLV-1 uveitis in Brazil are lower than that reported
in Japan [20,21]. HTLV-1 uveitis’s major symptoms
at initial presentation were sudden onset of floater,
foggy vision and blurred vision. Other complains are
pain/burning, itching and foreign body sensation.
Most patients had an intermediate uveitis with
moderate or heavy vitreous opacities (fine cells
and lacework-like membranous opacities). The
vitreous opacities were the most impressive findings
and were accompanied by mild iritis and mild
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retinal vasculitis but no uveoretinal lesions [22]. The
ocular inflammation of HTLV-1 uveitis was unilat-
eral or bilateral [19,20,22]. Interesting observation
was reported in HTLV-1 uveitis patients that was an
association with Graves’ disease. HTLV-1 uveitis
occurred after the onset of Graves’' disease in all
cases [23]. The incidence of HTLV-1 uveitis after
Graves’ disease in the first report was very similar
to that of the latest [18].

As for the mechanism of HTLV-1 uveitis,
analysis of infiltrating cells in the eye with HTLV-
1 uveitis revealed that the majority of infiltrating
cells were CD3™ T cells, but not malignant cells or
leukemic cells based on their T-cell receptor usage
[24]. HTLV-1 proviral DNA, HTLV-1 protein and
viral particle were detected from ocular infiltrating
cells in the eye of HTLV-1 uveitis patients [4,5]. A
series of researches showed that HTLV-1 uveitis was
caused by inflammatory cytokines produced by
HTLV-1-infected CD4™ T cells that are significantly
accumulated in the eye of the patients. HTLV-1-
infected CD4" TCCs established from infiltrating
cells in eyes of HTLV-1 uveitis patients produced a
large amount of various inflammatory cytokines,
such as interleukin (IL)-1, IL-6, IL-8, tumour necrosis
factor (TNF-a) and interferon (IFN)-vy [25]. Further-
more, addition of corticosteroids in the culture
medium suppressed the cytokine production [26].

Opportunistic infection and malignant infiltration
of the eye are main ophthalmic features of ATL
patients. The representative opportunistic infection
in the eye is cytomegalovirus retinitis [27]. Cytome-
galic cell infiltration and accompanied retinal
necrosis can be seen. This ocular manifestation is
similar to that of patients with AIDS, and is also
associated with poor prognosis. Many case reports
indicate that HTLV-1-infected leukocytes can infil-
trate into the almost all tissue in the eye, which
cause various ocular manifestations in such areas as
orbita, cornea, iris, lens, vitreous, uvea, retina,
sclera, optic nerve [28]. In addition to these regions,
choroidal manifestation was newly reported and
identified as a distinct ocular manifestation of
ATL patient [28].

Investigation of the eye in HTLV-1-infected
patients has progressed significantly in accordance
with development of modern molecular biology
technology such as microdissection, PCR, cytokine
detection system and Flow cytometry. ATL cells are
characterized by the expression of IL-2 receptor
alpha (IL-2Ra) (CD25), which is not expressed in
normal resting T cells. The recent technology
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showed that elevated levels of soluble IL-2Ra may
suggest direct ocular infiltration of ATL cells, as ATL
cells secrete soluble forms of IL-2Ra into the vitreous
[28]. Detection of soluble IL-2Ra in vitreous may be
a cue of ocular infiltration and prognosis [29].

KCS is usually a part of Sjogren’s syndrome. HTLV-1-
associated tear film changes were first reported
when investigating mice expressing the Tax gene
and developing a Sjogren’s syndrome -like clinical
symptom [30]. The association between Sjogren’s
syndrome and HTL V-1 in humans was found in an
endemic zone higher prevalence of this virus among
the carriers of the syndrome than in the seroneg-
ative control group [31]. Development of clinical
Sjogren’s syndrome manifestations in HTL V-1
carriers have been explained by the activated autor-
eactive T cells, which break immunological toler-
ance and result in Sjogren’s syndrome. However,
KCS associated with HTLV-1 infection might differ
from ocular manifestation in primary or secondary
Sjogren’s syndrome because it does not reveal
immunological alteration related to a rheumato-
logic disease [19,32-34]. Therefore, the mechanism
of HTLV-1-associated Sjogren’s syndrome is still
controversial. However, some patients have more
than one of these HTLV-1-associated inflammatory
conditions, that is overlap syndrome. HTLV-1 infec-
tion can change immunological status by T cell
activation and various cytokines, which may con-
tribute to the development of overlap syndrome.
Infected activated T cells are thought to proliferate
and infiltrate into not only the eye [26] but also
other organs and secrete a variety of cytokines,
including IL-1, IL-2, IL-3, IL-6, TNF-a and IFN-y
[35]. For example, a report presented that a
HTLV-1 carrier had clinical and pathological
features of overlap syndrome, which consisted of
Sjogren’s syndrome and dermatomyositis.

HTLV-1 uveitis is considered to have caused by
inflammatory cytokines produced by HTLV-1-
infected CD4" T cells, which significantly accumu-
lated in the eye of the patients, and, therefore,
topical and/or oral corticosteroid treatment is effec-
tive to treat HTLV-1 uveitis patients by suppressing
cytokine production of HTLV-1-infected CD4" T
cells for their intraocular inflammation [4,5,13].
Clinical management should be performed accord-
ing to their degree of ocular inflammation. HTLV-1
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