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Abstract

Anaplastic large-cell lymphoma (ALCL) is a subgroup of non-
Hodgkin lymphoma (NHL) that the etiology is not totally eluci-
dated. Hereditary, environmental, occupational and dietary factors 
are believed to be related with the development of NHL. The use 
of some immunomodulatory drugs such as azathioprine at the treat-
ment of Crohn’s disease (CD) has been described in the literature 
causing NHL. We reported a clinical case of a possible association 
between NHL and Crohn’s treatment. Furthermore, ALCL is a rare 
subtype of NHL, thus, it has a difficult diagnostic. So in this study 
we also demonstrated clinical characteristics and laboratory find-
ings that are helpful to rapid and accurate diagnostic of ALCL.
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Introduction

Anaplastic large-cell lymphoma (ALCL) is a subgroup of 
non-Hodgkin (NHL) malignant lymphoma, originated from 

T or natural killer cells that were initially described by Stein 
and co-workers in 1985 [1]. The lesion is characterized by 
proliferation of anaplastic large lymphoid cells with abun-
dant cytoplasm that strongly express CD30 antigen [2]. 
There are two types of ALCL, the systemic type, which af-
fects lymph nodes and other organs, and the cutaneous type, 
which affects mainly the skin. Depending on the expression 
of a protein known as anaplastic lymphoma kinase (ALK), 
patients with systemic ALCL are divided into two groups, 
ALK-positives and ALK-negatives [3]. The patients with 
ALK-positive respond better than other to chemotherapy, 
putting most patients in long-term remission or cure [4]. 
Studies reported that the etiology of this NHL may comprise 
hereditary, environmental, occupational and dietary factors. 
Furthermore, patients exposed to certain immunomodula-
tory drugs such as thiopurines, like azathioprine and its me-
tabolite, 6-mercaptopurine, are related with a risk five times 
higher of lymphoproliferative disorder in comparison to 
those never exposed to it [5, 6]. These drugs are usually used 
to maintain remission in Crohn’s disease (CD), a chronic in-
flammatory condition affecting the gastrointestinal tract at 
any point from the mouth to the rectum [7]. Considering the 
disease rarity, the aim of this study was to report a case of 
ALCL associated with CD.

 
Case Report

   
This report describes a case of a 37-year-old man, Cauca-
sian, undernourished, smoker, not alcoholic, diagnosed 
in 2008 with CD and since then treated with azathioprine 
and mesalazine. In 2011, he presented cervical, axillary 
and femoral lymphonodemegaly. The enlargement of the 
axillary lymph nodes was noticed 6 months earlier, and the 
other ones 1 month earlier. The lymph node biopsy showed 
large cells, medium nucleocytoplasmic ratio, strong baso-
philic, vacuolated and agranular cytoplasm, pleomorphic 
nuclei, coarsely stippled chromatin pattern and two or three 
nucleoli (Fig. 1). The flow cytometric immunophenotyping 
of axillary lymph node cells showed 10% of large cells (high 
forward scatter (FSC)) with expression of CD4+, CD5+, 
CD25+, CD30+, CD43+ and CD45++ (Fig. 2), and the im-
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munohistochemistry analysis showed expression of CD3+, 
CD5+, CD30+, CD45+ and ALK-1. Therefore, the combi-
nation of these findings is fairly diagnostic for an ALCL, 
ALK-positive. After that, the immunophenotyping of bone 
marrow and cerebrospinal fluid was made to determinate the 
stage of the lymphoma using the Ann Arbor staging. The im-
munophenotyping of the bone marrow showed that 0.01% of 
the cells expressed CD45++, CD25+, CD30+, CD5+, CD7+, 
CD45RO+, CD43+, and CD2+ and the immunophenotyp-
ing of the cerebrospinal fluid showed 0.6% of cells with the 

following phenotype CD45++, CD30+, CD25+ and CD5+. 
After all chemotherapy cycles, the patient was discharged 
and has been kept under ambulatory monitoring.

Discussion
  
CD is a chronic inflammatory condition that affects the gas-
trointestinal tract at any point from the mouth to the rectum. 
Patients may experience diarrhea, abdominal pain, fever, 
weight loss, abdominal masses and anemia [8]. CD diagnos-
tic can be concluded by radiologic tests, endoscopy, colo-
noscopy or laparotomy [7, 9]. The most widely used therapy 
according to the literature consists in the association of drug 
to maintain remission of the disease, which includes immu-
nomodulators (AZA), antiinflammatories (mesalazine) and 
antitumor (infliximab, adalimumab). CD patients may be at 
increased risk for the development of Hodgkin’s lymphoma 
(HL) or NHL, either through exposure to immunosuppres-
sive medications or due to their underlying chronic inflam-
matory illness [10]. In literature, there are conflicting studies 
in relation to the possibility of developing NHL after treat-
ment with immunomodulators/immunosuppressants. Studies 
conducted in France showed that the risk of lymphoprolif-
erative diseases increases five times with the association of 
immunosuppressive drugs compared to patients not using 
this treatment [5]. A United Kingdom case-control study did 

Figure 1. The lymph node biopsy showed large cells, me-
dium nucleocytoplasmic ratio, strong basophilic, vacuolated 
and agranular cytoplasm, pleomorphic nuclei, coarsely stip-
pled chromatin pattern and two or three nucleoli.

Figure 2. Demonstration of (a) large cells with high FSC × SSC light scattering (red population); (b) expression of 
CD45 in pathologic cells (red population); (c) expression of CD25 in pathologic cells (red population); (d) expression 
of CD4 in pathologic cells (red population); (e) expression of CD5 in pathologic cells (red population); (f) automatic 
population separator (APS): T lymphocytes (blue population), B lymphocytes (green population) and pathologic cells 
(red population).
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not show significant overall risk of malignancy, but also re-
port a positive association with lymphoma and utilization of 
immunosuppressant [11]. In order to clarify this paradigm, 
several studies must be performed yet.

In this context, it was evaluated the case of a patient with 
CD that after approximately 3 years with immunomodula-
tory treatment developed ALCL, ALK-positive, a subtype of 
NHL. ALCL ALK-positive accounts in approximately 3% of 
adult NHL. It is most frequent in the first three decades of 
life and shows a male predominance (M:F ratio 1.5:1) [3]. 
This lymph proliferative disorder exhibits a wide morpho-
logical spectrum; however, in all morphological variations 
there is a proportion variable of Hellmark cells. These cells 
are characterized usually by large cells with abundant and 
pleomorphic cytoplasm, which can be clear, basophilic or 
eosinophilic. Their nuclei have a horseshoe shape and often 
have an eosinophilic region near the nucleus correspond-
ing to the Golgi apparatus [3, 12-14]. Nuclear chromatin is 
mostly finely dispersed or aggregated with multiple small 
nucleoli and basophilic. In histological sections, depend-
ing on the plane section of tissue, some cells may appear to 
contain nuclear inclusions in the cytoplasm, but in reality 
they are invaginations of the nuclear membrane. The cells 
that have this characteristic are termed “Doughnut cells” 
[3]. It was possible to observe patient’s lymph node biopsy 
morphology and to analyze large cells, we found medium 
nucleocytoplasmic ratio, strong basophilic, vacuolated and 
agranular cytoplasm, pleomorphic nuclei, coarsely stippled 
chromatin pattern and two or three nucleoli. These morphol-
ogy characteristics are consistent with descriptions of ALCL 
cells presented in the literature.

Approximately 60% of ALCL carry a translocation 
involving the ALK gene on chromosome 2p23, most com-
monly a t(2;5)(p23;q35) involving the nucleophosmin gene. 
These rearrangements result in overexpression of ALK fu-
sion proteins, and their presence is associated with an excel-
lent prognosis [4, 15, 16]. With the exception of the small 
cell variant, the majority of tumor cells in ALCL are by 
definition CD30+, and multiple studies have demonstrated 
variable positivity for a number of T cell and non-T cell-
associated antigens, including CD2, CD3, CD4, CD8, CD25, 
CD43, CD45, CD45RO, CD56, CD13, CD15, CD33, HLA-
DR, TIA-1, ZAP-70, and T-cell receptor molecules [3, 17]. 
The flow cytometric immunophenotyping of axillary lymph 
node showed that 10% of the large cells by the analysis of 
the FSC expressed CD4+, CD5+, CD25+, CD30+, CD43+, 
and CD45++ (Fig. 2) and the immunohistochemistry analy-
sis showed expression of CD3+, CD5+, CD30+, CD45+ and 
ALK-1. The immunophenotyping was compatible of NHL 
anaplastic large T cells, which is characterized by pan T cell 
marker CD3 negative and positive for CD2, CD4 and CD5 
markers. The cytotoxic T lymphocyte marker, CD8, usually 
is negative; pan leukocyte marker, CD45, positive in two-
thirds of the cases; tumor cells variably positive for pan 

leukocyte CD45 marker and strongly positive CD25 marker 
[3]. Then, due to the association of clinical, morphology and 
immunophenotyping characteristics, it was possible to con-
clude that the reported case was an ALCL, ALK-positive.

Once diagnosed the disease, it is necessary to establish 
the staging of the lymphoma in order to evaluate the extent 
of disease and to determine the more appropriate protocol of 
treatment. The staging system Ann Arbor was developed in 
1971 for HL. This system identifies the anatomical sites of 
involvement by lymphoma and classified the patients into 
four categories based on the extent of dissemination of the 
disease [18]. Despite the NHL have different characteristics 
of dissemination of HL, with frequent involvement of ex-
tranodal lymphatic growth and without contiguity, the sys-
tem Ann Arbor system modified by Costwold remains as the 
method of choice also in the staging of NHL [19]. Then, after 
the diagnostic, the immunophenotyping of bone marrow and 
cerebrospinal fluid was made by flow cytometric to determi-
nate the stage of the lymphoma by Ann Arbor staging. The 
immunophenotyping of the bone marrow showed 0.01% of 
cells expressing CD45++, CD25+, CD30+, CD5+, CD7+, 
CD45RO+, CD43+, and CD2+ and the immunophenotyp-
ing of the cerebrospinal fluid showed 0.6% of cells with the 
following phenotype CD45++, CD30+, CD25+ and CD5+. 
These results lead to stage 4 that indicates the presence of 
tumor cells located in large extranodal regions.

The chemotherapy treatment was systemic and intrathe-
cal Hyper-CVAD protocol (cyclophosphamide, vincristine, 
doxorubicin and dexamethasone). After all cycles, the pa-
tient was discharged and keeps monitoring ambulatory.
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