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INTRODUCTION
Immunomodulatory agent therapy is known to contribute 

to a broad range of lymphoproliferative disorders. Etancercept is 
one such immunomodulatory agent. It is a dimeric fusion protein 
that functions to block the eff ects of TNFα [1]. Methotrexate, an 
antimetabolite, is a chemotherapeutic agent that is also a disease-
modifying antirheumatic drug that has an anti-infl ammatory eff ect 
in low doses [2]. Etanercept and methotrexate are both known to 
cause increased TFH cell numbers. Etanercept has been shown to 
result in a greater increase in TFH cells than methotrexate, but the 
combined use of these drugs results in a much more signifi cant TFH 
cell proliferation than etanercept or methotrexate alone [2]. TFH cells 
are a major subset of nonpolarized eff ector T cells that “help” B cells 
in activation, expansion, and diff erentiation [3].

Rheumatoid Arthritis (RA) is a chronic systemic autoimmune 
disorder that is oft en managed with etanercept and methotrexate 
[2]. RA is known to increase TFH cell numbers and put patients 
at an increased risk of lymphoproliferative disorders. Such 
lymphoproliferative disorders are typically non-Hodgkin lymphomas 
such as diff use large B-cell lymphoma [1]. Th is can be partially 
attributed to the dysfunctional immune response that contributes 
to the disease pathophysiology. Th ere has also been a link between 
lymphoproliferative disease and use of TNF inhibitors, which is due 
to the immunosuppressive eff ects of this kind of medication [4].

Angioimmunoblastic T-cell lymphoma is a subset of peripheral 
T-cell lymphoma. Histologically, increased vascularity and a 
polymorphous infl ammatory infi ltrate, which may include aggregates 
of large cells and small cells with clear cytoplasm, are typically found 
in AITL. Generalized lymphadenopathy is the main presentation 
of AITL. However, there is evidence of extranodal involvement of 
the bone marrow, spleen, and lungs. Immunophenotypically, the 
proliferation of extrafollicular dendritic cells appreciated with CD21, 
CD23 or CD35 is most characteristic of AITL. Th e expression of 
CD3 by the monoclonal proliferation of T cells is another important 
feature of AITL [5]. Neoplastic cells in AITL are the TFH cells that 
are normally CD4+, CD57+, CD10+ cells that are typically found in 
the follicles of the lymph node [5]. Malignant T cells in AITL have 
been shown to express many markers of TFH cells, including CD4, 
CD10, CD57, CXCR5, CD40, PD1, BCL6, and CD200 [6,7]. AITLs 
are rather heterogeneous, which oft en results in lymphoma cells not 
expressing all possible TFH markers [6]. T-Cell Receptor (TCR) gene 
rearrangement studies in AITL provide evidence for clonal T-cell 
proliferation [5].

We present here a case of benign T-cell lymphoproliferation 
that was clinically suspected to be a lymphoma due to generalized 
lymphadenopathy, and was histomorphologically mimicking AITL 
in a RA patient treated with etanercept and methotrexate. 

CASE REPORT
A 63-year-old female with a history of RA, congestive heart 

failure, coronary artery disease, chronic kidney disease, obesity, 
diabetes mellitus, dyslipidemia, hypothyroidism, chronic obstructive 
pulmonary disease, and a 50 pack-year history of smoking presented 
with progressive, severe shortness of breath for two days. She was 
taking metolazone, furosemide, amlodipine, carvedilol, rosuvastatin, 
folic acid, hydralazine, and thyroxine on admission. Additionally, she 
had been on methotrexate in the past and was taking steroids and 
etanercept for the management of her rheumatoid arthritis. She had 
to be intubated due to breathing diffi  culties brought on by congestive 
heart failure. Her skin was unremarkable for lesions. CT scans 
revealed extensive bilateral pulmonary disease with bilateral pleural 
eff usions, presumably pneumonia. Additionally, there was extensive 
cervical, bilateral axillary, and mediastinal adenopathy present. A 
bronchial culture for infl uenza A was positive. Th e patient developed 
progressive pancytopenia, with blood count revealing a white blood 
cell count of 1.7 K/uL, hemoglobin 7.8 gm/dl, hematocrit 25%, and 
platelets 70 K/uL. Upon discontinuation of etanercept, the patient was 
still pancytopenic a few weeks later although blood counts increased 
to a WBC of 2.3 K/uL, hemoglobin 8.5 g/dl, and platelets 103 K/uL. 
A biopsy was performed of the left  axillary lymph node for ruling 
out a lymphoma. Flow cytometric analysis of the lymph node showed 
a population of 30% lymphocytes that was CD3+, CD4+, CD200+, 
CD57+, and TCR alpha-beta+ T cells (Figure 1) and was, therefore, a 
population of CD4+ T-Follicular Helper (TFH) cells. Th e CD4:CD8 
ratio was 1.4:1. 

Histologically, the lymph node architecture was almost completely 
eff aced by small lymphocytes with slightly irregular nuclear contours, 
high cytoplasmic ratio and no prominent nucleoli. Th ere was marked 
proliferation of high endothelial cell venules (Figure 2A & 2B). No 
perivenular large cells were seen. A few atrophic follicles were present. 

Immunohistochemically, there was an increased number of 
CD2+, CD5+, CD7+, BCL6+ (focal and dim), CD3+ (Figure 3A), 
CD4+ (Figure 3B), CD200+ (Figure 4A), CD57+ (Figure 4B) cells, 
and PD1 (Figure 5A) with only 1% Ki67 labeling index (Figure 5B). 

CD10, EBV-LMP1, CD15 and CD30 were negative. Only a few 
CD20+ B cells and CD8+ T cells were seen. CD21 was staining only 
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a few follicular dendritic reticulum cells in the small number of 
atrophic follicles. Since the patient was taking immunosuppressive 
agents, an in-situ hybridization for EBER was performed and was 
negative. An in-situ hybridization for kappa and lambda light chain 
mRNA revealed few polytypic plasma cells. 

A PCR study for TCR gene rearrangement was performed 
and showed no evidence for monoclonality. A diagnosis of benign 
T-follicular helper cell proliferation was made and lymphoma was 
ruled out. Th e patient developed multisystem organ failure and 
passed away 2 days aft er the biopsy diagnosis.

DISCUSSION
Th e patient was diagnosed with etanercept and methotrexate-

related benign T-cell proliferation of follicular helper-cell-type and 

small blood vessel (high endothelial cell venule) proliferation in 
the lymph node mimicking angioimmunoblastic T-cell lymphoma. 
Additionally, the patient was diagnosed with chronic hypercapneic 
respiratory failure with chronic hypercapneic respiratory acidosis.

Th ere are a number of established TFH cell lymphoproliferative 
disorders that have been described in literature. Th ese include AITL, 
follicular variant of peripheral T-cell lymphoma, primary cutaneous 
CD4+ small/medium-sized pleomorphic T-cell lymphoproliferative 
disorder, and some cases of mycosis fungoides (cutaneous T-cell 
lymphoma) [6,8]. Our case mimicked AITL because of the diff use 
proliferation of T-cells with immunophenotypic features of TFH 
cells. However, features of our case do not fulfi ll diagnostic criteria 
of AITL e.g. absence of CD21+ extrafollicular dendritic cell network, 
focal and dim BCL6 positivity, absence of clear cytoplasm in small 
lymphocytes, absence of large B lymphoid cells, negativity for 
EBER, a very low proliferation fraction, and absence of TCR gene 
rearrangement

Th ere are a few features of our case that require explanation i.e. 
lack of signifi cant BCL6 expression on the T lymphocytes and absence 
of large B cells. Although BCL6 is a common TFH cell marker, 
circulating TFH cells that are BCL6 negative are increased in earlier 
stages of RA and express BCL6 in later stages of the disease. Th is 
normalization can likely be attributed to cell migration into germinal 
centers of lymphoid tissue [6]. Th e lack of expression of some TFH 
markers in our case can be attributed to the fact that diff erent TFH 
subsets can be present due to diff erent stages in diff erentiation. 

Figure 1: Flow cytometric analysis scattergrams showing CD200+ and 
CD57+ T-cell population. 

A B 

Figure 2: H&E stain [(x200; 2A) and (x400; 2B)] showing diffuse small 
lymphocytic infi ltrate and high endothelial cell venules.
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Figure 3: Immunohistochemical stains: (A) CD3 positivity (x200) and (B) CD4 
positivity (x200).

A B 

Figure 4: Immunohistochemical stains: (A) CD200 positivity (x200) and (B) 
CD57 positivity (x200).

Figure 5: Immunohistochemical stains: (A) PD1 positivity (x200) and (B) Ki67 
positivity (x200).
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Diff erent subsets may only express some of the TFH surface antigens 
[3]. 

Etanercept decreases B-cell numbers by suppressing germinal 
center B cells and follicular dendritic cells [1]. Methotrexate has 
been shown to reduce overall B-cell numbers by aff ecting early cell-
developmental stages and diff erentiation [2]. Methotrexate can also 
cause the suppression of B-cells by inhibiting purine biosynthesis [9]. 
Th erefore, absence of large B cells and paucity of small B cells in our 
case is most likely due to etanercept and methotrexate therapy. 

Etanercept and methotrexate-related benign T-cell proliferation 
of follicular helper-cell-type and blood vessel (high endothelial cell 
venule) proliferation in the lymph node raised a concern of AITL. 
However, we have shown that it is a non-neoplastic TFH lymphocyte 
infi ltrate that caused lymphadenopathy. A case report of AITL with 
80% Ki67 labeling index following treatment of ankylosing spondylitis 
with etanercept has been published, but this report provides 
incomplete morphologic detail and inadequate immunophenotypic 
support for the diagnosis of AITL [10]. Etanercept-related benign 
T-cell proliferation mimicking peripheral T-cell lymphoma has also 
been reported previously once in literature [11]. Th ough methotrexate 
is oft en used in the treatment of various T-cell lymphomas, it has been 
shown to be associated with the development of CD8+ cutaneous 
T-cell lymphoproliferative disorder [12]. Furthermore, a study 
compiling 3 cases of methotrexate-associated lymphoproliferations 
mimicking AITL has been reported in the past [13]. However, TFH 
phenotype of benign T-cell proliferation and blood vessel (high 
endothelial cell venule) proliferation mimicking AITL related to 
etanercept and/or methotrexate has not been reported in English 
literature to our knowledge. 

In conclusion, we have identifi ed a type of etanercept and 
methotrexate-related lymphadenopathy that is caused by a 
diff use infi ltrate of TFH cells, can clinically raise a suspicion 
of immunosuppressive drug-related lymphoma and can 
histologically masquerade as AITL. A detailed morphologic and 
immunophenotypic analysis can easily rule out a lymphoma in this 
type of lymphadenopathy. We suggest including etanercept and 
methotrexate-related benign T-cell proliferation of follicular helper-
cell-type in the list of TFH-related lymphoid disorders/lymphomas.
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