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A B S T R A C T   

Purpose: This article presents a case of panuveitis that occurred after unrelated allogeneic hematopoietic stem cell 
transplantation (allo-HSCT) in a patient with lymphoma-type human T-cell leukemia virus type-1 (HTLV-1)- 
associated adult T-cell leukemia (ATL). 
Observations: A 45-year-old man developed unilateral panuveitis 18 months after undergoing allo-HSCT. He 
underwent vitrectomy, and depositions of grey-white granules localized on the retinal artery were observed in 
the eye. Cytological examination of the vitreous aspirates showed that the atypical lymphoid cells stained 
positive for CD3 and CD8, but negative for CD4, B-cell markers, and cytomegalovirus antigen. Interphase 
fluorescence in situ hybridization using X- and Y-chromosome probes revealed complete donor chimerism in 
CD8+ T cells in the vitreous aspirates. 
Conclusions and importance: Donor-derived CD8+ T lymphocytes can induce panuveitis like HTLV-1-assiciated 
uveitis after allo-HSCT in patients with ATL. Pathological diagnosis of vitreous infiltration by vitrectomy is 
helpful in patients with ATL. Donor-derived CD8+ T lymphocytes-induced panuveitis is recurrent but susceptible 
to regional corticosteroid treatment.   

1. Introduction 

Adult T-cell leukemia (ATL) is a rare lymphoproliferative malig-
nancy caused by chronic infection of the human T-cell leukemia virus 
type-1 (HTLV-1).1 The annual rate of ATL is estimated to between 7.7 
and 8.7 per 10,000 in HTLV-1 carriers.2 The 4-year overall survival is 
24.8% with the mean survival time of 11.7 months in patients with ATL 
in a recent nationwide hospital-based study in Japan.3 ATL is divided 
into four clinical subtypes, including acute, lymphoma, chronic, and 
smoldering. Among them, acute, lymphoma, and chronic types with 
unfavorable prognostic factors types are categorized as aggressive ATL 
and were associated with a poor prognosis; the median survival time was 
8–10 months.4 Thus, because of the rarity and poor prognosis of ATL, 
there have been limitations to note ocular manifestations in ATL. 

Recently, a survey of cases of ocular manifestation of ATL have revealed 
that intraocular infiltration of ATL is the most prevalent in Japan, fol-
lowed by opportunistic infections, such as those of cytomegalovirus 
(CMV), herpesvirus, and Toxoplasma gondii.5 Inflammatory cell infil-
tration, the clinical features of which resemble HTLV-1-associated 
uveitis (HAU), was also described as a consequence of ATL invasion.6,7 

Therefore, it is necessary to determine the phenotypes of cells infil-
trating the eye of ATL patients because treatment plans differ for ATL 
cell invasion, opportunistic infections, and inflammatory cell infiltrates 
such as HAU. 

HTLV-1 virus remain latent for a long time by maintaining a low rate 
of replication, which can induce inflammation in the central nervous 
system (CNS) and eye, cause genetic changes, or augment cell growth.8 

HAU and HTLV-1-associated myelopathy/tropical spastic paraparesis 

* Corresponding author. Department of Ophthalmology, Graduate School of Medical Sciences, Kyushu University, 3-1-1 Maidashi, Higashi-Ku, Fukuoka, 812-8582, 
Japan. 

E-mail address: takeda.atsunobu.248@m.kyushu-u.ac.jp (A. Takeda).  

Contents lists available at ScienceDirect 

American Journal of Ophthalmology Case Reports 

journal homepage: www.ajocasereports.com/ 

https://doi.org/10.1016/j.ajoc.2022.101673 
Received 12 May 2022; Received in revised form 11 July 2022; Accepted 22 July 2022   

mailto:takeda.atsunobu.248@m.kyushu-u.ac.jp
www.sciencedirect.com/science/journal/24519936
https://www.ajocasereports.com/
https://doi.org/10.1016/j.ajoc.2022.101673
https://doi.org/10.1016/j.ajoc.2022.101673
https://doi.org/10.1016/j.ajoc.2022.101673
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/


American Journal of Ophthalmology Case Reports 27 (2022) 101673

2

(HAM/TSP) are chronic inflammatory disorders caused by HTLV-1 
infection in the CNS and eye.9 Although HTLV-1 infection causes ATL, 
HAU, and HAM/TSP, the strength of HTLV-1-specific cytotoxic T-cell 
(CTL) responses, which serve as anti-tumor or anti-virus immunity, is 
different among ATL, HAU and HAM/TSP patients.10 HTLV-1-specific 
CD8+ CTLs are reportedly active for long-term in patients with 
HAM/TSP,11 suggesting that HAU is evoked by a HTLV-1-specific 
monoclonal population of cells. On the other hand, although ATL has 
a poor prognosis since early after its onset, ATL progresses slowly as it 
takes decades for HTLV-1-infected T cells to transform into ATL cells via 
genetic changes and deficiency or anergy of HTLV-1-specific CTL re-
sponses.8,10 Allogeneic HSCT restores HTLV-1-specific CTL responses in 
patients with ATL who have survived without any relapse in a long time 
after HSCT.12 

To our knowledge, this is a primary report of panuveitis in a patient 
who had infiltration of donor-derived CD8-positive cells after allogeneic 
hematopoietic stem cell transplantation (allo-HSCT) for aggressive ATL, 
although the principal phenotype of ATL or inflammatory cells in HAU is 
CD4+ cells.9 

2. Case report 

A 45-year-old man was diagnosed with lymphoma-type HTLV-1- 
associated ATL. Unrelated allo-HSCT from a HTLV-1-negative donor, 
after a conditioning regimen with 12 Gy of total irradiation, 120 mg/kg 
cyclophosphamide, and 12 g/m2 cytarabine, was done at the Depart-
ment of Hematology, Kyushu University Hospital. Subsequently, 5 mg of 
prednisolone and 2 mg of tacrolimus were systemically administered to 
prevent rejection of transplanted cells after allo-HSCT. Twelve months 
after allogeneic HSCT, since ATL recurred as a skin rash on the right 
thigh, he underwent chemotherapy. According to the response criteria 
proposed by Japan Clinical Oncology Group,13 we assessed complete 
response (CR) based on the following findings: no abnormal accumu-
lation in fluorodeoxyglucose-positron emission tomography/computed 
tomography, and absence of skin disease and abnormal lymphocytes in 
bone marrow and peripheral blood. However, 18 months after 
allo-HSCT, the patient complained of sudden blurred vision in the right 
eye and was referred to the eye clinic at the Department of Ophthal-
mology, Kyushu University Hospital. He had no history of ocular dis-
eases. His best-corrected visual acuity (BCVA) was 20/32 oculus dexter 
(OD) and 20/20 oculus sinister (OS) at the initial examination. The 
intraocular pressure was 26 mmHg OD and 12 mmHg OS. A moderate 
anterior chamber reaction (2+ cells) with flare, mutton-fat keratic pre-
cipitates, anterior synechiae, and mild vitreous inflammation were 
observed in the right eye on slit lamp examination. Diffuse mild vitreous 
opacity was observed in the right eye on fundus examination (Fig. 1a). 
Ultrasonographic examination revealed granular vitreous opacities 
(Fig. 1b). Optical coherence tomography findings for the macula were 
normal (Fig. 1c). The patient’s left eye exhibited no evidence of 
inflammation. Increased levels of serum lactate dehydrogenase or sol-
uble IL-2 receptor, which generally indicates ATL disease progression, 
were not observed in blood test. In addition, white blood cells seg-
mentation and counting demonstrated that there was no propagation of 

abnormal lymphocytes in peripheral blood. Based on these findings, we 
ruled out systemic recurrence of ATL. Furthermore, we disregarded the 
possibilities of autoimmune disease and infectious disease as there was 
no elevation in the anti-nuclear antibody titer and serum C-reactive 
protein levels. Brain imaging findings were unremarkable. Cerebrospi-
nal fluid examination showed 8 white blood cells per microliter but no 
atypical lymphoid cells. In the aqueous humor, the HTLV-1 proviral load 
was positive on real-time polymerase chain reaction (PCR) analysis, and 
the cellular specimen was not represented by any malignant lymphoid 
cells. 

The patient was started on topical 0.1% betamethasone eye drops 4 
times per day; and dorzolamide hydrochloride and timolol maleate 
twice per day. However, the vitreous opacity worsened, and BCVA 
decreased to 20/100. Two weeks after the initial visit, he underwent a 
diagnostic vitrectomy of the right eye. The results of multiplex and 
broad-range PCR of the vitreous sample were positive for HTLV-1 pro-
viral DNA, but negative for other viruses [herpes simplex virus (HSV) 
type-1, HSV-2, varicella zoster virus, cytomegalovirus, Epstein-Barr 
virus (EBV)], parasitic (toxoplasma), bacterial, and fungal infections. 
A cellular specimen from the vitreous was comprised of CD8+ T-cells but 
no malignant lymphoid cells. Immunohistochemistry showed that the 
atypical lymphoid cells stained positive for CD3 and CD8 (Fig. 2a) but 
negative for CD4, B-cell marker (CD20 and CD79A), and CMV antigen. 
In situ hybridization did not reveal EBV-encoded small RNAs. Interphase 
fluorescence in situ hybridization using X- and Y-chromosome probes 
revealed that complete donor chimerism in 200/200 of CD8+ cells in 
vitreous aspirates (Fig. 2b). Fundus examination showed depositions of 
grey-white granules localized on the retinal artery in the eye (Fig. 2c), 
which resembled a clinical feature of HAU. Fluorescein angiography 
demonstrated hyperfluorescence around the macula, granular hypo-
fluorescence spots on the retinal artery, and no leakage from the vessels 
(Fig. 2d). The hypofluorescence spots were consistent with the location 
of grey-white granules (Fig. 2e). 

The patient was diagnosed with panuveitis similar to HAU because 
the clinical features resembled those of HAU.14 After treatment with 
sub-Tenon’s triamcinolone acetonide injection (STTA) in combination 
with topical 0.1% betamethasone eye drops 4 times per day, ocular 
inflammation suppressed and depositions of grey-white granules grad-
ually disappeared from the retinal artery. Therefore, the eye drops were 
discontinued 3 months later. Uveitis recurrence was observed in the 
anterior chamber and vitreous cavity 2 years after vitrectomy, and the 
patient responded well to STTA. Intraocular inflammation in the right 
eye had been inactive for 4 years since the recurrence. His BCVA was 
maintained 20/20 OD at his final visit. 

3. Discussion 

It is crucial to determine ATL cell invasion of the CNS, including the 
eye, because CNS progression has been observed 10–20% of patients 
with aggressive ATL with fatal outcomes in a short period.15 In the 
present case, analysis of vitreous samples revealed that the infiltrated 
vitreous cells obtained were donor-derived CD3+, CD4− , and CD8+ T 
lymphocytes but not CD4+ T lymphocytes. Although HTLV-1 virus can 

Fig. 1. A 45-year-old man with adult T-cell leukemia 
presented panuveitis and vitreous humor infiltration 
with the donor-derived CD8-positive cells after allo-
geneic hematopoietic stem cell transplantation. (a) 
Fundus photograph of the right eye showing diffuse 
mild vitreous haziness with granular opacities. (b) B- 
mode ultrasonography image showing granular vit-
reous opacities, although granular opacities are not 
clearly visible. (c) Optical coherence tomography of 
the macula in the right eye showing a normal 
appearance.   
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infect various types of cells including CD4+ and CD8+ T lymphocytes 
and monocyte/macrophages, the principal target of HTLV-1 virus 
infection is CD4+ T cells. Therefore, the phenotype of clonal expansion 
of ATL cells is generally identified as CD3+, CD4+, and CD8− in majority 
cases, whereas it is either CD3+, CD4+, and CD8+, CD3+, CD4− , and 
CD8+, or CD3+, CD4− , and CD8− in some cases.16 Clonal expansion of 
HTLV-1-infected CD4+ T lymphocytes, but not CD8+ lymphocytes, leads 
to a malignant phenotype and subsequent tumorigenesis.17 Approxi-
mately 5% of HTLV-1-infected individuals develop ATL 30–50 years 
after the initial infection.18 ATL recurs owing to the growth of 
recipient-derived ATL cells after allo-HSCT.19 Thus, these results suggest 
that donor-derived HTLV-1-infected CD8+ T lymphocytes were not 
cancerous in this case because of the short period of transformation to 
ATL cells, although HTLV-1 transmission can occur from recipient cells 
to donor cells.20 

Inflammatory cell infiltration accompanied by ATL cells, which is 
known as ATL-cell induced uveitis (AIU),6 was a dominant candidate in 
this case because ATL had recurred in the skin 6 months prior. Moreover, 
the incidence of intraocular tumor cell invasion is prevalent in patients 
with ATL in Japan.5 Allogeneic HSCT induces a graft-versus-ATL effect, 
which is a HTLV-1-specific CTL response to combat ATL cells after HSCT, 
causing improvement in the clinical course of ATL.12 In this case, the 
patient achieved CR after HSCT and survived longer than the mean 
survival time, indicating that allogeneic HSCT successfully induced 
HTLV-1-specific CTL responses. These results suggest that infiltration of 
donor-derived CD8+ T lymphocytes was associated with AIU. However, 
in this case, cytological analysis did not show any signs of ATL cell in-
vasion, indicating that recipient-derived ATL cells had invaded at the 
onset but were killed by donor-derived CD8+ T cells before vitrectomy. 

In patients with HAU, HTLV-1 is potent in infecting intraocular cells, 
including retinal pigment epithelial (RPE) cells.21,22 HTLV-1-infected 
RPE cells impair retinal homeostasis and promote the expression of 
intercellular adhesion molecule-1 on RPEs to attract HTLV-1.21 In an 
analysis of a murine HTLV-1 model, cross-reactivity of HTLV-1 antigen 
with retinal antigens induced proinflammatory responses in the retina.23 

Therefore, these results suggest that donor-derived CD8+ T lymphocytes 
accumulate and elicit inflammatory responses similar to those in HAU to 
eliminate HTLV-1-infected intraocular cells, such as RPE cells, and/or to 
react retinal antigens in the eye of the recipient, although there is no 

evidence of persistent HTLV-1 infection in intraocular cells, including 
RPE cells, in this case. Further studies are necessary to determine 
whether persistent HTLV-1 infection exists in intraocular cells in pa-
tients with ATL. 

4. Conclusions 

To our knowledge, this is a primary case of panuveitis induced by 
donor-derived CD8+ T lymphocytes in a patient with aggressive ATL 
after allo-HSCT. The number of cases with donor-derived inflammatory 
cell infiltration may increase because allo-HSCT can elicit strong HTLV- 
1-specific CTL responses, thereby improving the prognosis in some cases 
of ATL.24 Vitrectomy is useful for the differential diagnosis of ATL cell 
invasion, opportunistic infections, and inflammatory cell infiltrates such 
as HAU. Detection of donor-derived CD8+-T cell infiltration in the eye 
may be a sign of inflammatory cell responses, including 
ATL-cell-induced uveitis. Furthermore, donor-derived CD8+ T 
lymphocytes-induced uveitis is recurrent but well-controlled because of 
its susceptibility to regional corticosteroid treatment in patients with 
ATL after allo-HSCT. 

Patient consent 

Written consent to publish this case has not been obtained. This 
report does not contain any personal identifying information. 
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