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Stem Cell Transplantation
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To the Editor

Human T-lymphotropic virus type I (HTLV-I) is a retrovirus 
that causes adult T-cell leukemia/lymphoma (ATLL), an ag-
gressive CD4-positive mature T-cell malignancy with a dis-
mal prognosis [1, 2]. In addition, the virus is associated with 
chronic inflammatory diseases such as HTLV-I-associated my-
elopathy (HAM)/tropical spastic paraparesis (TSP), arthritis, 
uveitis, dermatitis, and bronchioloalveolar disorders. It is es-
timated that HTLV-I infects 5 - 20 million individuals world-
wide [3, 4]. HTLV-I is transmitted via breast feeding, sexual 
intercourse, needle sharing, and blood products containing 
cells. Organ transplantation has also been considered a rare 
route of HTLV-I transmission [5].

Here, we describe a case of HTLV-I transmission to T cells 
of an HTLV-I-negative donor through allogeneic hematopoi-
etic stem cell transplantation (allo-HSCT). A 56-year-old man 
with a history of ATLL was referred to our hospital for dysp-
nea. Two years before the presentation, he underwent alloge-
neic peripheral blood stem cell transplantation (allo-PBSCT) 
from an HTLV-I-negative female donor with a reduced in-
tensity conditioning (RIC) regimen consisting of fludarabine, 
melphalan, and total body irradiation (4 Gy). T-cell depletion 
was carried out using thymoglobulin. At the time of trans-
plantation, the patient had systemic lymphadenopathy due to 
refractory ATLL. After transplantation, the patient achieved a 
complete remission. The HTLV-I-negative donor had neither 
atypical lymphocytes in the peripheral blood (PB) nor lym-
phadenopathy. The seronegativity of anti-HTLV-I antibody 
was confirmed by chemiluminescence enzyme immunoassay. 
Serum immunoglobulin levels of the donor were within nor-

mal limits.
When the patient was referred to our hospital with dysp-

nea, he was receiving tacrolimus therapy for chronic graft-vs-
host disease (GVHD). He immediately underwent a complete 
blood count, which revealed 11 × 109/L white blood cells with 
17% of atypical lymphocytes. The morphologic feature of the 
atypical lymphocytes was pleomorphic with condensed chro-
matin and convoluted or lobulated nucleus (Fig. 1a). Flow 
cytometric analysis (FCM) revealed that the atypical lympho-
cytes were positive for CD3 (Fig. 1b), CD25 (Fig. 1b) and 
CD4, and negative for CD8. Furthermore, the atypical lym-
phocytes, unlike his pretransplant ATLL cells, expressed CD7 
(Fig. 1c). An increased HTLV-I proviral load (PVL) of 397.2 
copies/1,000 PB mononuclear cells (PBMCs) was detected. 
Although no hypercalcemia was observed, serum lactate dehy-
drogenase and soluble interleukin (IL)-2 receptor levels were 
elevated to 290 U/L (normal: 124 - 222 U/L) and 30,573 U/
mL (normal: 145 - 519 U/mL), respectively. Epstein-Barr virus 
(EBV) and cytomegalovirus were negative in real-time quan-
titative polymerase chain reaction. Computed tomography of 
the chest revealed a mediastinal tumor and pleural effusion 
(arrows: Fig. 1d). Tumor biopsy showed diffuse infiltration of 
medium to large, atypical cells with irregular nuclear contour 
(Fig. 1e). The infiltrating tumor cells showed strong immuno-
histochemical staining for CD3 (Fig. 1f), CD4 (Fig. 1g), CD7 
(Fig. 1h), and CD25 (Fig. 1i), but they were negative for CD8 
(Fig. 1j) and EBV-encoded small RNA. FCM of the infiltrating 
tumor cells showed the same results as those of PB.

Southern blot analysis (SBA) of the atypical lymphocytes 
using HTLV-I DNA as a probe (Fig. 2a) revealed internal 
bands following Pst1 digestion (lane 6; arrowheads). However, 
no monoclonal band pattern was observed in EcoR1 digestion 
(lane 5; arrow). In contrast, SBA results obtained from his pre-
transplant ATLL cells (Fig. 2b) revealed monoclonal integra-
tion of a defective HTLV-I provirus (lane 5; arrow). Moreover, 
XY-fluorescence in situ hybridization (XY-FISH) of the atypi-
cal lymphocytes was performed to determine the origin of the 
atypical lymphocytes. All tested cells revealed a typical XX 
pattern of a female donor (Fig. 2c). The G-band karyotype of 
the lymphocytes was also 46, XX. Bone marrow examination 
confirmed complete donor chimerism. Thus, our results dem-
onstrated acquired HTLV-I infection of donor-origin T cells in 
the recipient.

Two months after the discontinuation of tacrolimus, white 
blood cell counts in PB returned to normal, and no atypical lym-

Manuscript submitted January 10, 2022, accepted February 15, 2022
Published online March 12, 2022

aDepartment of Hematology, University of Occupational and Environmental 
Health, 1-1 Iseigaoka, Yahatanishi-ku, Kitakyushu 807-8556, Japan
bDepartment of Pathology and Cell Biology, School of Medicine, University 
of Occupational and Environmental Health, 1-1 Iseigaoka, Yahatanishi-ku, Ki-
takyushu 807-8556, Japan
cCorresponding Author: Junichi Tsukada, Department of Hematology, Univer-
sity of Occupational and Environmental Health, 1-1 Iseigaoka, Yahatanishi-
ku, Kitakyushu 807-8556, Japan. Email: jtsukada@med.uoeh-u.ac.jp

doi: https://doi.org/10.14740/jh973

https://crossmark.crossref.org/dialog/?doi=10.14740/jh973&domain=pdf&date_stamp=2022-02-21


Articles © The authors   |   Journal compilation © J Hematol and Elmer Press Inc™   |   www.thejh.org82

Transmission of HTLV-I to Donor-Origin T Cells J Hematol. 2022;11(2):81-85

Figure 2. HTLV-I integration analysis using Southern blotting and XY-fluorescence in situ hybridization (XY-FISH). Atypical lym-
phocytes observed in the recipient after transplantation (a) and pretransplant ATLL cells of the recipient (b) were used. Lane 1: 
positive control in EcoR1 digestion. Lane 2: positive control in Pst1 digestion. Lane 3: negative control in EcoR1 digestion. Lane 
4: negative control in Pst1 digestion. Lane 5: patient sample in EcoR1 digestion (arrows). Lane 6: patient sample in Pst1 diges-
tion (arrowheads). (c) XY-FISH (X chromosome red and Y chromosome green) of atypical lymphocytes observed in the recipient 
after transplantation was performed. No XY signal was found in the nuclei of atypical lymphocytes. HTLV-I: human T-lymphotropic 
virus type I.

Figure 1. Posttransplant expansion of atypical T cells in the recipient. (a) Atypical lymphocytes with nuclear lobulation were 
observed in the recipient’s peripheral blood after transplantation; original magnification × 1,000, Wright-Giemsa stain. (b, c) Flow 
cytometry revealed T cells expressing CD3 (b), CD25 (b), and CD7 (c). (d) Computed tomography of the chest showed a medias-
tinal tumor and pleural effusion (arrows). (e-j) Biopsy of the mediastinal tumor was performed, showing an infiltrate of medium- to 
large-sized atypical lymphocytes (original magnification × 200). (e) Hematoxylin and eosin stain. The atypical cells were positive 
for CD3 (f), CD4 (g), CD7 (h), and CD25 (i), and negative for CD8 (j).
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phocytes were observed in PB (Fig. 3a). The mediastinal tumor 
and pleural effusion also regressed and then disappeared (Fig. 
3b, c). The PVL decreased to 31 copies/1,000 PBMCs. No ex-
acerbation of GVHD was observed. Peripheral blood cell counts 

of CD4+CD3+ T cells, CD8+CD3+ T cell, CD4+CD25+CD127-/
low regulatory T cells (Treg cells) and CD56+CD3- natural killer 
(NK) on FCM were 1,232/µL, 457/µL, 76/µL and 167/µL, re-
spectively, showing T-cell immune reconstitution.

Donor-to-recipient transmission of HTLV-I through solid 
organ transplantation has been reported previously [5]. In a 
study on transplantation-acquired HTLV-I-infection of three 
solid organ recipients from a single HTLV-I-positive donor, 
Cook et al reported rapid dissemination of HTLV-I with a me-
dian peak proviral doubling time of 1.43 days. Moreover, they 
indicated that the median number of clones estimated from the 
integration sites was 1.3 × 105 [6]. In two of three solid or-
gan recipients from a single HTLV-I-positive donor, cutaneous 
T-cell lymphoma occurred 2 and 3 years after transplantation 
[7]. In addition, early onset (within 2 years) of HAM has been 
observed in organ recipients from infected donors [8, 9]. Thus, 
when HTLV-I infection is acquired during organ transplanta-
tion, the latency appears to be short due to immunosuppression 
and large size of the viral inoculum.

However, limited evidence is available for HTLV-I trans-
mission from recipients to donor-origin lymphocytes during 
allo-HSCT. Consistent with that observed in our patient, Ljun-
gman et al reported posttransplant HTLV-I infection of donor-
origin lymphocytes in an ATLL patient who died of encephalitis 
11 months after bone marrow transplantation from an HTLV-I-
negative donor [10]. Furthermore, a retrospective study of 22 
long-term ATLL survivors who received allo-HSCT in Naga-
saki, Japan indicated the persistent existence of donor-origin 
T cells newly infected with recipient-derived HTLV-I in one 
survivor, although they were present at very low levels [11]. 
In addition, our colleagues reported progressive posttrans-
plant lymphocytosis associated with de novo HTLV-I infec-
tion of donor-origin T cells in a recipient [12]. This argument 
is supported by our observation that unlike ATLL cells, the 
atypical lymphocytes, which proliferated after transplantation, 
expressed CD7. Downregulation of CD7 expression in HTLV-
I-infected T cells represents disease progression during multi-
step leukemogenesis [13, 14]. Moreover, our patient showed a 
high PVL of 397.2 copies/1,000 PBMCs, which predisposed 
him to HTLV-I-associated diseases [15, 16].

T cells are infected with HTLV-I via direct cell-cell con-
tact between infected cells and target cells via the virologic 
synapse. In addition to T cells, epithelial cells, dendritic cells, 
B-cells, monocytes/macrophages, and hematopoietic progeni-
tors/stem cells can be infected with HTLV-I and are believed 
to be an important part of the virus reservoir. Since our patient 
presented with multiple lymph node (LN) lesions at the time of 
transplantation, it is possible that a certain number of HTLV-I-
infected cells remained and that some of the viral transmission 
occurred in the LNs, where lymphocytes concentrate.

Our SBA results using the posttransplant atypical cells 
exhibited a provirus integration pattern distinct from that of 
the pretransplant ATLL cells. Multiple subclones of HTLV-
I-infected T cells with distinct genetic aberrations have been 
demonstrated in infected individuals during the clinical course 
and/or among samples obtained from different sites [17]. A 
study of high-resolution oligo-array comparative genomic hy-
bridization analysis on paired samples of PB and LNs from 
acute ATLL patients demonstrated that LNs contain multiple 

Figure 3. Peripheral blood lymphocytes and the mediastinal tumor after 
discontinuation of tacrolimus. No atypical lymphocytes with nuclear lobu-
lation were observed in the recipient’s peripheral blood 2 months after 
discontinuation of tacrolimus (a) Original magnification × 400, Wright-
Giemsa stain. (b, c) Computed tomography of the chest showed that the 
mediastinal tumor and pleural effusion regressed and then disappeared 
following discontinuation of tacrolimus ((b) Two months after discontinu-
ation of tacrolimus. (c) Four months after discontinuation of tacrolimus).
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subclones of varying sizes and that one of the subclones in the 
LNs then appears in the PB, indicating clonal exchange during 
disease progression [18].

Conversely, the development of donor-derived ATLL has 
been observed after allo-HSCT from asymptomatic HTLV-I 
carrier donors [19, 20]. Unlike our case, Tamaki et al reported 
that a patient with donor-derived ATLL after allo-HSCT from 
an asymptomatic HTLV-I carrier died of ATLL progression 
despite administration of chemotherapeutic agents as well as 
discontinuation of immunosuppressive therapy [19]. Thus, 
de novo infection of donor-origin T cells with HTLV-I during 
allo-HSCT may have clinical features distinct from those of 
donor-derived ATLL after transplantation using HTLV-I-pos-
itive donors.

Moreover, in our case, the mediastinal lesion responded 
well to the withdrawal of tacrolimus, suggesting the possi-
bility that profound suppression of HTLV-I-specific immune 
responses attributing to long-term use of tacrolimus acceler-
ates the expansion of infected T cells. The de novo HTLV-I 
infection during allo-HSCT might have been underdiagnosed 
or misdiagnosed as a relapse. A large prospective study is nec-
essary to evaluate the de novo HLTV-I infection of donor-de-
rived lymphocytes.
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