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Abstract

Background: Tacrolimus is a highly immunosuppressive drug, and its activity has been confirmed in vitro 
and in vivo experiments. This drug inhibits the production of cytotoxic lymphocytes and may induce lymph 
node atypical hyperplasia to some extent. It is necessary to diagnose, recognize, and distinguish the atypical 
hyperplasia, because nodular lymphocyte-dominated Hodgkin lymphoma is an indolent lymphoma that 
develops slowly and has a long survival period even if it recurs. The case was identified in diagnostic studies 
as proliferative lesions resembling nodular lymphocyte-predominant Hodgkin lymphoma, and a part of the 
reason was related to the child’s long-term use of tacrolimus.

Methods: According to the patient’s medical history data, systematic medication, pathological diagnosis, 
molecular testing, immunohistochemistry, physical examination, color ultrasound and a series of examinations, 
the patient is diagnosed as proliferative lesions.

Results: In this case, our diagnosis was considered atypical hyperplasia of lymph nodes indirectly caused 
by the pediatric patient’s long-term use of the immune drug tacrolimus with a highly sensitive constitution.

Conclusion: The diagnosis suggests that proliferative lesions (resembling nodular lymphocyte-predominant 
Hodgkin lymphoma) are indirectly and probably caused by long-term use of the immune drug tacrolimus in 
pediatric patients with a hypersensitivity system. Early diagnosis can improve the survival of patients who are 
prone to relapse but have a longer survival even if they relapse.
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Case presentation

A 10-year-old man was admitted to our hospital for a year after 
the discovery of a tumor in his neck. The boy had a history of ec-
zema, a highly sensitive constitution, and a long history of taking 
the anti-immune drug tacrolimus. 

Physical examination: an egg-sized lymph node can be tou-
ched on the right side of the neck, about 4 × 3 cm in size, medium, 
no tenderness, mobility can be, with no adhesions. 

Color ultrasound: multiple nodules can be seen subcutaneous-
ly, some of which are a very low echo, oval, clear borders, enve-
loping, and internal echoes are under-clear. 

Excision biopsy as seen by the naked eye: a round tumor, 4.5 ×  
size 3 × 4 cm, gray, solid, local bleeding, delicate texture. 

Microscopic: lymph nodes (right neck mass)are tested, lymph 
follicles are seen on focal spots, some regional structures have 
been destroyed, scattered in the background of small lymph node 
cells and medium-sized lymphocytes in small foci, the cytoplasm 
is medium, molten, nucleus is round or oval, coarse chromatin, 
the nucleoli are visible, the nuclear division is visible. 

Immunohistochemistry: CD21 and CD3 residues are more uni-
form, FDC+; CD20 and CD79a local follicular zone more+, the cells 
are relatively large, vaguely large nodular; CD3 and CD5 follicular 
region +, large cells -; Ki-67 interveolar zone +40%; CD30 scattered 
in a small number of cells+; CD15-; EBV-; CD10-; Bcl-2 large cells-; 
CD45+; EMA-; CD4 and CD8 partial cells +, large cells -; TDT-; Cy-
clinD1-; CD57-; CD68scattered+; Bcl-6 part of small cells +; PD-1-. 
BOB1, OCT2 and CXCR5 have more local follicular intervenorial 
regions and larger cells; MUM1+; EBNA2-.

Diagnosis: Proliferative lesions (resembling nodular lympho-
cyte-predominant Hodgkin lymphoma)

Discussion

At the molecular level, tacrolimus is clearly useful for accu-
mulation in cells using binding to a cellular protein (FKBP12). The 
FKBP12-tacrolimus complex specifically binds to and inhibits cal-
cinurin, which inhibits the calcium-dependent signaling pathways 
produced in T cells, thus preventing transcription of disconti-
nuous lymphogenemic genes [1]. This drug is a highly immuno-
suppressive drug, and its activity has been confirmed in vitro and 
in vivo experiments. This drug inhibits the production of cytotoxic 
lymphocytes that form the main transplant rejection effect. This 
drug inhibits the activation of T cells and the proliferative effect 
of T helper cells dependent on B cells. It also inhibits the produc-
tion of lymphoid factors such as interleukin-2, interleukin-3, and 
γ-interferon and the expression of interleukin-2 receptors. At the 
molecular level, the effects of the drug appear to be produced by 
binding to a cellular protein (FKBP), which also causes the com-
pound to accumulate between cells. In in vivo tests, the drug has 
been shown to be effective for liver and kidney transplantation 
[2].

Clinical experiments show that it has a good effect on heart, 
lung, intestine, and bone marrow transplantation [1,2,23,24]. 
FK506 also plays an active role in the treatment of Atopic Der-
matitis (AD), Systemic Lupus Erythematosus (SLE), autoimmune 
eye diseases, myasthenia gravis, and other autoimmune diseases 
[25-27].

Atypical lymphoid hyperplasia refers to other malignant lesions 
in the lymph nodes that cannot be diagnosed as malignant lym-
phoma or lymphoid reticular tissue, and atypical hyperplasia of 
lymphoid tissue is benign and malignant lymphoid hyperplasia le-
sions that have not yet been determined, or lympho proliferative 
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lesions between typical hyperplasia and typical lymphoma [3]. At 
present, it can be classified as atypical hyperplasia of lymphoid 
tissue: lymphatic follicles have more than 5 hyperplasias of the 
same size and shape; Fusion and consistent hyperplasia of more 
than 1/3 of the lymph nodes in the paracortical region; Vascular 
immunoblastic lymphadenopathy; Proliferation of mucosal-asso-
ciated lymphoid tissue in the focal consistent mononucleoid B-cell 
region; Extraosseous isolated plasma cell tumors; Pseudosym-
phima outside the node [4]. If the reactivity of lymphoid tissue is 
insufficient for the diagnostic criteria of lymphoma, but cannot be 
classified as reactive hyperplasia, in this case, it can be called aty-
pical hyperplasia of lymphoid tissue, and its clinical significance is 
that such cases should be closely followed up because they may 
develop lymphoma.

According to the WHO classification, typical nodules are ne-
cessary for the diagnosis of this tumor. NLPHL may have diffuse 
areas [5,20]. CD20 staining is helpful for discrimination, Recognize 
nodules in diffuse areas. Looking for popcorn cells in nodules is 
diagnostic NLPHL is very important. There are many or few tumor 
cells. In this case, the tumor cells are rare and the tumor cells 
are relatively small, Misdiagnosis is easier when young. Follicular 
dendritic cells and germinal center cells in tumor cell body, It is 
difficult to identify in size, and the identification is mainly based 
on typical cell morphology and immunohistochemistry [6,7].

Based on previous case reports and literature studies, we have 
found that a small number of patients do have cancer after long-
term treatment with tacrolimus, and tumorigenesis is likely [8].

Therefore, it is disturbing that few articles advocating the use 
of topical or internal tacrolimus in patients with high sensitivity 
take into account that this topical immune agent may increase 
the risk of squamous cell carcinoma as well as tumors of the blood 
system, however, for a new drug that has not yet stood the test 
of time, its risks need to be considered very carefully, and the 
drug can be used for the skin or mucous membranes of the skin 
or mucous membranes that can be widely treated with topical 
steroids [9]. In earlier studies, we found that the use of immuno-
suppressant’s such as glucocorticoids resulted in an increased risk 
of squamous cell carcinoma, basal cell carcinoma, and Hodgkin 
lymphoma, so surveillance biases were unlikely to explain the ob-
served associations. The incidence of skin cancer and non-Hod-
gkin lymphoma has increased worldwide [10-13]. This suggests 
that these malignant tumors may have a common cause, perhaps 
related to the heavy use of immunosuppressant’s [14].

We found that previous animal experiments have demons-
trated that immune agents in mice can indeed lead to the deve-
lopment of lymphatic system tumors, including cyclosporine and 
tacrolimus [15]. Prior studies with ciclosporin have shown that 
topical application of the drug in the DMBA ⁄ TPA model inhibited 
tumour formation in mice, while systemic immune suppression 
with ciclosporin accelerated carcinogenesis [16,17]. There is evi-
dence that this differential outcome is related tothe differential 
effects of ciclosporin, i.e. local anti-inflammatory action and sys-
temic immune suppression [18]. The preclinical topical carcinoge-
nicity studies with tacrolimus, which have resulted in a significant 
lymphoma signal in mice have shown that systemic immune sup-
pression can be achieved with a protocol of daily application of 
the 0.1% tacrolimus ointment formulation[19].

Sánchez-Pérez J et al demonstrated that nowadays there 
doesn’t exist scientific evidence of an increase of skin cancer, lym-
phomas or systemic immune suppression in those patients that 
use or have used topical tacrolimus. Nevertheless, it is not pos-
sible to exclude the possibility that there appear cutaneous and/
or systemic long-term side effects [21,22].

Conclusion

In this case, our diagnosis suggests that Proliferative lesions 
(resembling nodular lymphocyte-predominant Hodgkin lympho-
ma) is indirectly and probably caused by long-term use of the im-
mune drug tacrolimus in pediatric patients with a hypersensitivity 
system. Early diagnosis can improve the survival of patients, who 
are prone to relapse, but have a longer survival even if they re-
lapse. 
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