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Abstract: Peripheral T cell lymphomas (PTCLs) are uncommon and less well studied. Most PTCLs present as systemic 

disease and often involve bone marrow. Bone marrow involvement by PTCLs may damage the normal hematopoiesis and 

bring more challenge to clinical management of these patients. This study focuses on the clinical pathological features and 

clinical outcomes in 13 patients with nodal peripheral T cell lymphoma and subsequent bone marrow biopsy positive for the 

same lymphoma. Eight patients were diagnosed of peripheral T cell lymphoma - not otherwise specified (PTCL-NOS), 3 

angioimmunoblastic T cell lymphoma (AITL), 1 anaplastic large cell lymphoma (ALCL), and 1 T cell lymphoma of gamma-

delta origin (TCL-gamma/delta). All patients had peripheral blood abnormalities: 11 anemia, 7 thrombocytopenia, 5 

neutropenia, and 2 lymphocytosis. Of interest, the CD4/CD8 phenotype of PTCL was shown correlating with abnormal 

peripheral blood findings: CD4+/CD8- phenotype was more often associated with anemia and thrombocytopenia, and CD4-

/CD8+ phenotype was associated with lymphocytosis. Chemotherapy remains the choice of first line treatment for these 

patients with or without stem cell transplantation. 12 patients had treatment and follow up data available for review, 5 were in 

remission or free of disease during the follow up period; 5 patients were alive or in hospice with persistent disease and 2 died 

of disease due to multiple complications. The outcome of PTCL treated with the standard chemotherapy has been less 

favorable compared with B cell lymphomas. Majority of the patients with nodal PTCL have bone marrow involvement at the 

time of initial diagnosis, which has significant impact on normal hematopoiesis and may be a significant factor in the overall 

unfavorable prognosis for these patients. Further investigation with better knowledge about this disease will be helpful in the 

development of more efficient therapy and improve the disease free survival and life quality for these patients. 
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1. Introduction 

Peripheral T cell lymphomas (PTCLs) are uncommon 

diseases, composing about 10% to 15% of non-Hodgkin 

lymphoma and about 6% of all lymphomas [1, 2]. PTCLs are 

divided into nodal, extranodal, cutaneous and leukemic based 

on the clinical presentation and organ system involvement [3, 

4]. Nodal PTCLs are the most common and usually present 

as late stage disease at diagnosis with spread to other organ 

systems including bone marrow [5, 6]. PTCL involving bone 

marrow is not only an indication for late stage disease, but 

also impact the normal hematopoietic functions and may 

bring more challenges for the treatment and management of 

these patients [7].  

The treatment of PTCLs has been traditionally similar to 

diffuse large B cell lymphoma [8, 9]. However, the clinical 

outcome has been poor with the exception of low risk ALK-

positive ALCL, and the standards of care for PTCLs have not 

been established, especially for patients with persistent 

disease [10, 11]. Due to its rarity, the study on PTCLs is still 

limited and the clinical and pathological features of PTCL 

involving bone marrow are not well illustrated. This study is 

focused on the pathological features of these patients with 

clinical correlation and follow up studies. 
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2. Methods and Materials 

2.1. Patient Selection 

The pathological reports filed at the Department of 

Pathology, William Beaumont Hospital - Troy from 2005 

to 2016 were reviewed. In total, 13 patients were 

identified with PTCL in a lymph node biopsy and 

subsequent staging bone marrow biopsy positive for the 

same lymphoma. 

2.2. Routine Histological Examination of Lymph Node and 

Bone Marrow 

Both lymph node and bone marrow biopsy samples 

were processed and Hematoxylin and Eosin (H&E) stained 

slides were prepared for routine microscopic examination. 

Each bone marrow biopsy sample included bone marrow 

core biopsy, bone marrow aspirate and peripheral blood. 

Bone marrow aspirate and peripheral blood smears were 

prepared with Giemsa and Wright stains for cytological 

evaluation. 

2.3. Flow Cytometry and Immunohistochemistry 

Portions of fresh lymph node and bone marrow aspirate 

were sent for flow cytometry evaluation in all cases. 

Multicolor flow cytometry evaluation was focused on 

identifying evidence of lymphoma, leukemia and 

myelodysplasia. A more sensitive and specific T cell 

receptor-V beta (TCR-V beta) panel was added since 2010. 

Immunohistochemical studies were performed on some 

samples as needed with adequate controls.  

2.4. Cytogenetic, FISH and T Cell Receptor (TCR) Gene 

Rearrangement Studies  

All bone marrow aspirate samples were submitted for 

conventional cytogenetic chromosomal analysis and some 

samples also had myelodysplastic syndrome (MDS) FISH 

panel for the evaluation of cytopenia as clinically indicated. 

TCR gene rearrangement study by PCR was performed in the 

questionable samples to confirm the diagnosis of T cell 

clonality.  

2.5. Clinical Data Collection 

The electronic medical charts of these patients were 

retrospectively reviewed and the clinical data was 

collected, including clinical presentation, additional 

laboratory and imaging evaluations, treatment received 

and clinical follow up. 12 patients had therapy and follow 

up data available for review. The clinical follow up period 

was 1 to 10 years after the initial diagnosis of PTCL and 

bone marrow biopsy.  

3. Results 

3.1. General Information and Pathological Diagnosis of 

Lymph Node Biopsy 

There were 9 males and 4 females, with median age of 60 

years (44 to 83). The original diagnosis of PTCL from lymph 

node biopsies was listed in Table 1, including 8 PTCL-NOS, 

3 AITL, 1 ALCL and 1 TCL of gamma-delta origin. All 

diagnosis was confirmed by flow cytometry analysis with or 

without immunohistochemical studies. PTCLs were further 

classified according to the 2008 WHO classification system 

[12]. In the questionable samples, the diagnosis of a T cell 

lymphoma was confirmed by positive TCR gene 

rearrangement studies.  

Table 1. Summary of diagnosis and clinical follow up in patients with 

PTCLs.  

 Clinical follow up outcomes 

Diagnosis Cases Remission With disease Deceased No follow up 

PTCL-

NOS 
8 1 4 2 1 

AITL 3 2 1   

ALCL 1 1    

TCL-g/d 1 1    

Total 13 5 5 2 1 

Abbreviations: PTCL-NOS, Peripheral T cell lymphoma, not otherwise 

specified;  

AITL, Angioimmunoblastic T cell lymphoma; ALCL, Anaplastic large cell 

lymphoma; 

TCL-g/d, T cell lymphoma - gamma/delta origin. 

3.2. Bone Marrow Biopsy and Peripheral Blood Findings 

1. Bone marrow biopsy was performed for the staging 

evaluation of PTCL as well as the abnormal findings of 

complete blood count (CBC). The diagnosis of PTCL in 

bone marrow biopsies was established by histological 

examination and confirmed by flow cytometry, 

immunohistochemistry and/or T cell receptor gene 

rearrangement studies.  

2. All patients had abnormal CBC findings (Figure 1). 

Anemia was the most common, followed by 

thrombocytopenia, neutropenia and lymphocytosis. 

Cytogenetic chromosomal analysis and FISH studies 

revealed normal karyotype in 11 patients, and iso7q in 1 

patient with TCL-gamma/delta origin and t (5;9) in another 

patient with AITL. There was no diagnosis of 

myelodysplasia or myelodysplasia-related changes revealed 

in the pathology reports by morphological, flow cytometry, 

cytogenetic chromosomal analysis or FISH studies in these 

patients. 
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Figure 1. Abnormal CBC in patients with PTCLs. 

3.3. Correlation of CD4/CD8 Phenotype and the Abnormal 

CBC Findings 

Among the 13 patients in this study, 9 had PTCLs of 

CD4+/CD8- phenotype, 3 CD4-/CD8+ and 1 CD4-/CD8-. As 

shown in Table 2, all patients with PTCLs of CD4+/CD8- 

phenotype had anemia. Thrombocytopenia was also more 

seen in patients with PTCLs of CD4+/CD8- phenotype. 

Lymphocytosis was only seen in patients with PTCLs of 

CD4-/CD8+ phenotype. Neutropenia was associated with 

both CD4+/CD8- and CD4-/CD8+ phenotypes. 

Table 2. Correlation of CD4/CD8 phenotype with abnormal CBC findings. 

 
CD4/CD8 phenotype   

CD4+/CD8- CD4-/CD8+ CD4-/CD8- 

PTCLs 9 3 1 

CBC findings    

Anemia 9 1 1 

Thrombocytopenia 6 1 0 

Neutropenia 2 2 1 

Lymphocytosis 0 2 0 

3.4. Treatment and Clinical Follow up 

Chemotherapy and clinical follow up data was available 

for review in 12 patients, except for 1 patient with PTCL-

NOS (Table 1). Chemotherapy with CHOP regimen was the 

choice of first line therapy with or without stem cell 

transplantation. 5 patients were in remission with no 

evidence of lymphoma in the subsequent post-chemotherapy 

bone marrow biopsies (1 ALCL, 1 PTCL-NOS, 1 TCL-

gamma/delta and 2 AITL); 5 patients were alive or in hospice 

with persistent disease (1 AITL and 4 PTCL-NOS) and 2 

patients died of disease (2 PTCL-NOS) due to multiple 

complications and infections. 

4. Discussion 

PTCL is a heterogeneous group of diseases with a diverse 

clinical presentation [13, 14, 15]. The majority of patients with 

PTCLs presents as systemic disease including bone marrow 

involvement [16]. In this study of nodal PTCLs with bone 

marrow involvement, PTCL-NOS was the most common 

subtype followed by AITL and ALCL, similar to the incidence 

of PTCL in the general population [17]. In addition to routine 

histological examination, immunophenotyping by flow 

cytometry, immunohistochemistry and occasionally TCR gene 

rearrangement studies are required to establish the diagnosis of 

T cell lymphoma in a bone marrow biopsy sample.  

PTCL generally affects people older than 60 years [18, 

19]. The patient median age in this study was 60 years with a 

male predominance (9/4). All patients had abnormal 

laboratory CBC findings. Anemia was most common, 

followed by thrombocytopenia, neutropenia and 

lymphocytosis. Myelodysplasia is a common etiology for 

anemia or cytopenia in patients of this age group [20, 21]. 

Evaluation of myelodysplasia in bone marrow samples was 

performed in these patients since it was indicated clinically 

for the evaluation of abnormal CBC changes of unknown 

etiology. There was no morphological evidence of significant 

myelodysplasia in the bone marrow biopsy samples, and the 

findings of cytogenetic chromosomal analysis and FISH 

studies were relatively nonspecific. These results support that 

the cause of abnormal CBC changes in these patients was 

likely due to PTCL involvement in bone marrow. 

Of interest was the CD4/CD8 phenotype of the PTCL in 

this patient group apparently correlating with the abnormal 

peripheral blood findings. Most nodal PTCL-NOS are of T-

helper phenotype (CD4+/CD8-) [3]. PTCLs with 

CD4+/CD8- phenotype was highly correlating with anemia 

and thrombocytopenia in this study. Neutropenia was seen in 

PTCLs of both CD4+/CD8- and CD4-/CD8+ phenotypes. 

But lymphocytosis was seen only in PTCLs with CD4-CD8+ 

phenotype. CD4+ T cells play an important role in the signal 

transmission of immune system and bone marrow 

hematopoiesis [22, 23]. Impaired function in CD4+ T cells 

may impact the normal hematopoiesis, including 

erythropoiesis and thrombopoiesis [24, 25]. CD8+ T cell 

proliferation is likely the cause for lymphocytosis seen in 

peripheral blood in patients with PTCLs of CD4-/CD8+ 

phenotype. 

Bone marrow biopsy is important in the clinical 

management of patients with PTCLs for both lymphoma 

staging and the evaluation of abnormal CBC changes. PTCL 

involving bone marrow is likely the cause of anemia, 

thrombocytopenia and neutropenia in these patients, and may 

have negative impact on the overall disease free survival and 

the life quality of these patents. Chemotherapy with or 

without stem cell transplantation may bring remission in 

some patients with PTCL. However, persistent disease is 

common in these patients and more efficient therapies with 

supportive management are needed to improve the overall 

clinical outcome in patients with PTCL. 
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5. Conclusion 

Although less common and not well studied, PTCLs often 

present as systemic disease with bone marrow involvement. 

All patients with PTCLs in this study had abnormal CBC 

findings including anemia, thrombocytopenia, neutropenia, 

and lymphocytosis. PTCLs with CD4+/CD8- phenotype were 

more often associated with anemia and thrombocytopenia, 

and PTCLs with CD4-/CD8+ phenotype were associated 

with lymphocytosis. Bone marrow involvement in patients 

with PTCLs may have significant negative impact on normal 

hematopoiesis which may be a significant factor in the 

overall poor prognosis in these patients. The outcome of 

patients with PTCLs treated with the standard chemotherapy 

has been less favorable and persistent disease is common. 

Further investigation and better knowledge about this disease 

are needed for more efficient therapy and improving the 

disease free survival and life quality for these patients. 
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