
 

 

Introduction 
 
The World Health Organization (WHO) Classifica-
tion of Tumours of Haematopoietic and Lym-
phoid Tissue, 2008 edition, states that anaplas-
tic large cell lymphoma (ALCL) is “consistently 
negative for Epstein-Barr virus (EBV)” [1]. How-
ever, numerous reports suggest that the lack of 
EBV in ALCL is less absolute. We describe 
herein a patient with a T-cell lymphoma and 
hemophagocytic syndrome, where morphology 
and immunohistochemical staining (IHC) led to 
the diagnostic consideration of ALCL, ALK-, in 
addition to PTCL, NOS. However, by in-situ hy-
bridization (ISH), the neoplastic large cells had 
strong EBV positivity. Further review of the lit-
erature suggested that, while EBV is certainly 
not required in the pathogenesis of ALCL, nor is 
it even highly associated with ALCL, at least 64 
cases of systemic lymphoma have been identi-
fied as ALK- ALCL of either T- or Null-cell pheno-
type which all demonstrated strong CD30 ex-
pression as well as evidence of EBV positivity. 

These cases all suggest that the presence of 
EBV does not categorically exclude the diagno-
sis of ALCL. 
 
Case presentation 
 
The patient was a 35-year-old Hispanic male 
who for one month experienced intermittent low 
grade fever and soaking night sweats. Two days 
prior to presentation, he developed nausea and 
vomiting, decreased appetite and early satiety. 
At that time, he also reported dark-colored 
urine. Prior CT scan of the abdomen showed 
splenomegaly (20 cm), extensive retroperitoneal 
lymphadenopathy and multiple hypodense le-
sions in the liver and spleen. On presentation, 
he complained of fatigue and vomiting. He had 
no significant past medical or surgical history. 
The patient had no rash or other cutaneous le-
sions. CBC obtained showed pancytopenia 
(WBC 1.6 thousand/dL, hemoglobin 7.2 g/dL, 
hematocrit 21.6%, and platelets 52 thousand/
dL). He was then admitted to the hospital for 
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further workup. 
 
A bone marrow biopsy showed a markedly hy-
percellular marrow (90% cellularity) with virtu-
ally no normal residual hematopoiesis (Figure 
1A). There were scattered large cells with large 
pleomorphic (occasionally multinucleated or 
horseshoe-shaped) nuclei with open or speckled 
chromatin, prominent inclusion-like eosinophilic 
nuclei and moderate to abundant eosinophilic 
cytoplasm. The scattered distribution of the 
large cells was due to a background of numer-
ous activated macrophages with ingested cells 
with associated scattered small lymphocytes. 
Due to the focality of the disease, the bone mar-
row aspirate smears demonstrated evidence of 
active hemophagocytosis, but otherwise con-
tained trilineage hematopoiesis with no defini-
tive morphologic evidence of lymphomatous 
involvement (Figure 1B). Flow cytometry, there-
fore, reflected normal maturing hematopoietic 
elements. 
 
Immunohistochemical studies performed on the 
bone marrow biopsy revealed that the scattered 
large cells were uniformly positive for surface 
CD3 (Figure 1C), CD30 (Figure 1D), CD43, 
CD45, ZAP-70, TIA-1, and Granzyme B (Figure 
1E). The CD30 showed a uniformly strong mem-
branous and Golgi staining pattern on all neo-
plastic cells. There was apparent weak subset 
positivity for EMA and CD56 on the neoplastic 
large cells (Figure 1F), with scattered positivity 
of CD56 on background small lymphocytes. The 
following stains were negative: CD1a, CD2, CD4, 
CD5, CD8, CD15, CD20, CD57, CD138, CD163, 
clusterin, ALK-1 (Figure 1G), PAX-5, S-100, 
Melan-A and CAM 5.2. In-situ hybridization 
stains on the bone marrow biopsy demon-
strated that the neoplastic large atypical cells 
were strongly positive for EBER (Figure 1H). Un-
fortunately, additional molecular tests, such as 
T-cell gene rearrangement studies, were not 
feasible since the neoplastic cells were only 
identified in the decalcified bone marrow biopsy 
specimen. 
 
Additional relevant laboratory values were as 
follows: LDH 1812 U/L, haptoglobin <10 mg/
dL, Direct Coombs test negative and ferritin 
55,349 ng/mL with normal iron studies. A full 
immunological history of the patient was ob-
tained and there was no evidence of any history 
of immunoincompetence. An HIV immunoassay 
was negative. 

The patient was subsequently started on a hy-
per-CVAD (fractionated cyclophosphamide, 
doxorubicin, vincristine, dexamethasone) regi-
men with an alternating dose of methotrexate 
and cytarabine every 3 to 4 weeks for 8 cycles 
[2]. After a course complicated by respiratory 
failure due to an excessive cytokine response 
and circulatory overload, the patient recovered 
from his first round of chemotherapy and hemo-
phagocytic syndrome. Sadly, the patient subse-
quently expired from infection during the final 
course of hyper-CVAD. 
 
Discussion 
 
In 1985, Stein et al. introduced the notion of a 
Ki-1 (CD30) lymphoma composed of anaplastic 
large cells which often involved the sinuses of 
lymph nodes [3]. Of the 45 Ki-1 positive cases 
of anaplastic large cell lymphomas described in 
the paper, 26 were of T-cell origin (58%), 3 of 
Null-cell origin (7%), 9 of mixed cell origin (20%) 
and 7 of B-cell origin (16%). The authors con-
cluded that Ki-1 lymphomas are a heterogene-
ous group with both T-cell and B-cell lineages 
represented. In the ensuing years (and multiple 
lymphoma classification schemes), the name 
has officially become anaplastic large cell lym-
phoma with the exclusion of those lymphomas 
of B-cell origin in the World Health Organization 
(WHO) monographs published in 2001 and 
2008 [1, 4].     
 
However, to this day, anaplastic large cell lym-
phoma has continued to elicit debate regarding 
its definition. During a session of the 2005 Soci-
ety of Hematopathology/European Association 
for Haematopathology Workshop focused on 
anaplastic large cell lymphoma, no clear con-
sensus for the histologic and immunohisto-
chemical categorization of ALK- ALCL could be 
agreed upon [5]. It was suggested that any 
anaplastic T- or Null-cell neoplasm that strongly 
and uniformly expressed CD30 and had some of 
the histological features of ALK+ ALCL but is 
ALK- should be defined as an ALK- ALCL. Other 
participants thought that an ALK- ALCL should 
be indistinguishable from an ALK+ ALCL but 
lack ALK expression. Another predominant opin-
ion was that ALK- ALCL lies within the spectrum 
of peripheral T-cell lymphoma, not otherwise 
specified (PTCL, NOS).  
 
Included in this series of cases examined by a 
panel of hematopathologists was a case that 
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was positive for EBV-encoded small nuclear 
RNAs (EBER) for which the expert panel diagno-
sis was ALK- ALCL [5]. This case was one of only 
four cases for which the panel rendered a de-
finitive ALK- ALCL diagnosis out of twenty total 
cases (including twelve ALK+ ALCL cases, three 
peripheral T-cell lymphomas, and one undeter-
mined diagnosis). This diagnosis of an EBV+ 
ALK- ALCL was rendered despite the statement 
in the current WHO classification system [1], 
which states, “ALCL, ALK-, are consistently 
negative for Epstein-Barr virus (EBV).”   
 
The categorical dissociation of EBV infection 
and ALCL expressed by the WHO is supported by 
several studies. Benharroch et al. investigated 
64 cases of ALK+ ALCL by ISH and LMP-1 IHC 
[6]. All 64 cases were negative for EBV by in-situ 
hybridization and/or latent membrane protein 1 
(LMP-1) IHC. Although this study did not rigor-
ously exclude anaplastic tumors of B-cell origin, 
no EBV positivity was found in any of the cases, 
including those that met WHO Classification of 
Tumours of Haematopoietic and Lymphoid Tis-
sue, 2008 edition, ALCL classification criteria 
[1]. Similarly, Herling et al. found no evidence of 
EBV by ISH and IHC methods in 64 cases of 
ALCL, classified according to WHO 2001 criteria 
[4,7]. These cases consisted of twenty-seven 
ALK+ and 37 ALK- cases of ALCL. In the study, 
all of the cases were negative for B-cell anti-
gens, including PAX-5, CD20 and CD79a. Their 
conclusion was that EBV infectivity had no tu-
morigenic role in ALCL arising in Western pa-
tients. They also theorized that published re-
ports of EBV+ ALCL cases in Western patients 
may be the result of inclusion of cases that 
were thought to be ALCL, but no longer fit the 
current criteria for ALCL classification, such as 
CD30 positive anaplastic tumors of B-cell origin. 
 
As mentioned above, many hematopathologists 
believe that ALK- ALCL should be diagnosed as 
PTCL, NOS, rather than forming a separate diag-

nostic category [5]. The main reason for this 
belief is that ALK- ALCL has no defining mor-
phologic, immunophenotypic or genetic profile.  
An initial epidemiologic study comparing clinico-
pathological data of ALK+ (n = 28) and ALK- (n 
= 46) ALCL; PTCL, NOS (n = 47); and angioim-
munoblastic T-cell lymphoma (AILT) (n = 12) 
identified no statistically significant differences 
between age, disease stage and overall or pro-
gression-free survival of these different subcate-
gories of T-cell lymphomas, suggesting that per-
haps they should not be split into distinct enti-
ties [8].  
 
However, based upon a large multi-institutional 
review of clinical, immunohistochemical and 
genetic characteristics of 1314 patients, Sav-
age et al. reports that, contrary to prior studies, 
the 5-year failure-free survival was significantly 
better for ALK- ALCL patients than for PTCL, 
NOS, patients (36% vs 20%, respectively; P = 
0.012) as was 5-year overall survival (49% vs 
32%, respectively; P = 0.032) [9]. ALK- ALCL is 
more often CD30 (strong membranous and 
Golgi-pattern positivity), EMA, TIA-1 and Gran-
zyme-B positive than PTCL, NOS [9]. Further-
more, in a immunohistochemical study by Went 
et al., only 3 out of 145 cases of PCTL, NOS, 
stained positive for CD30 (6%) and only a minor-
ity of cases (27%) were positive for TIA-1 [10]. 
Lastly, losses of 5q (26%) and 9p (31%) found 
in PTCL, NOS, from a previous study were not 
found in 31 cases of ALK- ALCL, supporting the 
continued separation of these two diseases as 
distinct clinicopathologic entities [11]. 
 
However, when reviewing the earlier literature, 
the uncertainty of whether ALK- ALCL is a sepa-
rate entity from PTCL, NOS, makes the associa-
tion of EBV with ALK- ALCL even more difficult to 
assess. Several reports have shown EBV infec-
tivity in a subset of PTCL, NOS. One review cited 
the presence of EBV in a variable proportion of 
neoplastic cells in a limited number of cases of 

Figure 1. A. Hematoxylin and eosin (H&E) of bone marrow biopsy with marrow space virtually entirely replaced by the 
neoplastic process and hemophagocytosis (400x); insert: neoplastic large cells (1000x). B. Wright stained aspirate 
smear with trilineage hematopoiesis and no neoplastic large cells (100x); insert: hemophagocytic macrophages 
(1000x). C. CD3 stain demonstrating surface positivity on the neoplastic large cells as well as numerous background 
small T-cells (400x); insert: PAX-5 stain negative on the large cells (400x). D. CD30 stain demonstrating membrane 
and Golgi uniform positivity on the neoplastic large cells (400x). E. Granzyme B stain demonstrating positivity on the 
neoplastic large cells (400x). F. CD56 stain demonstrating positivity on scattered small background lymphocytes as 
well as faint staining on rare lymphoma cells (arrow) (400x). G. ALK-1 stain negative on lymphoma cells (400x). H. 
EBER in situ hybridization demonstrating strong uniform positivity on the neoplastic large cells (400x). 
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PTCL, NOS [12]. Another study found integration 
of EBV into 5% of neoplastic T-cells [13], while 
Dupuis et al. found EBV in 5-50% of neoplastic 
cells in ten of 45 cases of PTCL, NOS, and rarely 
saw EBER marking >50% of cells (two cases) 
[14].  While PTCL, NOS, may be EBV+ in a vari-
able number of neoplastic cells, likewise, CD30 
expression can be seen in a subset of the cells 
with variable intensity. However, uniformly 
strongly positive expression of CD30 should 
favor ALK- ALCL [1,5]. Thus, PTCL, NOS, has 
been characterized as lacking both uniform EBV 
and CD30 positivity. 
 
When faced with an EBV+ T-cell lymphoma, ex-
tranodal NK/T-cell lymphoma, nasal type, is also 
a diagnostic consideration. Extranodal NK/T-cell 
lymphoma, nasal type, is strongly associated 
with EBV and may have similar morphologic and 
immunophenotypic characteristics of ALCL 
[1,25,16]. These extranodal NK/T–cell lympho-
mas, nasal type, are characterized by their ex-
pression of CD2 and CD56 with a clear associa-
tion with EBV, present in a clonal episomal form 
[1]. Like PTCL, NOS, extranodal NK/T-cell lym-
phoma, nasal type, may occasionally be positive 
for CD30.  
  
Thus, one could make the argument that all 
EBV+ T-cell neoplasms with systemic involve-
ment (non-cutaneous) should be classified as 
PTCL, NOS, or extranodal NK/T-cell lymphoma, 
nasal type. However, there are reports that have 
linked EBV infectivity to cases which fulfill all 
other diagnostic criteria for systemic ALCL, such 
as pleomorphic morphology and uniform strong 
membrane and Golgi expression of CD30. After 
extensive literature review, these reports have 
been summarized in Table 1. Of note, the case 
numbers were carefully examined based upon 
the available data to exclude all cases with a B-
cell lineage or mixed B- and T-cell lineage, as 
well as cases of primary cutaneous ALCL. Al-
though some authors in the past have sug-
gested that the alleged cases of EBV+ ALCL 
must have derived from B-cell neoplasms which, 
in the earlier Updated Kiel and the Revised 
European-American Lymphoma (REAL) classifi-
cation systems, were included in the ALCL cate-
gory, we have eliminated all those cases from 
our analysis. In addition, where notation was 
available, only cases in which the EBV positivity 
was noted on the neoplastic cells by ISH or IHC 
are included. Of course, using PCR methods, 
non-neoplastic tumor-infiltrating lymphocytes 

may contribute to the PCR detection of EBV, 
leading to falsely elevated numbers of EBV+ 
ALCL. Wherever possible, the immune status of 
the patients in the study is noted.   
 
Several conclusions from this retrospective 
analysis are evident. A total of 64 cases of lym-
phomas were identified which were morphologi-
cally compatible with the diagnosis of ALCL and 
showed ISH evidence of EBV in the neoplastic 
cells of T- or Null-cell phenotype (shown in bold 
font). Of the twenty-two studies from which 
these cases were gleaned, nine definitively com-
mented upon the immunocompetent status of 
the patients.  Numerous studies in the last thir-
teen years have come out of Asia or Southeast 
Asia. Perhaps in consideration of this consider-
able body of work from Asia, Herling et al. 
stated in their report that “there is no role for 
EBV in ALCL arising in Western patients [7].” 
However, a number of the cases in the earlier 
studies came largely out of Europe, and the 
most recent paper by Tan et al. is from the 
United States of America [17]. None of the stud-
ies specifically examined Hispanic populations, 
the population from which our patient origi-
nated. 
 
Interestingly, where EBER ISH and LMP-1 IHC 
were performed on the same cases, the two 
EBV studies are not always equivalently posi-
tive. In latency pattern type II, which is seen in 
cases of extranodal NK/T-cell lymphoma and 
Hodgkin’s lymphoma, EBNA-1, and LMP-1 and 2 
are expressed. Latency pattern type III, seen in 
post-transplant lymphoproliferative disorders, 
has expression of all nine latency-associated 
proteins, including six EBNA’s and three LMP’s 
[18,19]. In the majority of cases from the retro-
spective analysis, there were more EBER+ 
cases than LMP-1+ cases. Only Nakagawa et al. 
demonstrated greater LMP-1 expression than 
EBER positivity but the LMP-1+ cases were in 
ALK+ cases while EBER+ cases were ALK- [20]. 
Thus, the EBV that can be seen in ALCL is not 
consistently associated with either latency pat-
terns type II or III, both of which should be both 
EBER+ and LMP-1+. In fact, the mix of EBER 
and LMP-1 patterns may suggest a correspond-
ing mixture of latency patterns and thereby sug-
gest heterogeneous pathogenic processes. 
 
In addition, of the EBER+ cases identified in 
studies since the routine use of ALK immunohis-
tochemical staining, only one of the thirty cases 



EB virus positive anaplastic large cell lymphoma 

 
105                                                                                                                                                                                        Int J Clin Exp Pathol 2011;4(1):100-110 
 

Table 1. Meta-analysis of studies demonstrating the presence of EBV in ALCL 
Date of 
Study 
 

Total 
Number 
of Cases 

Country of origin 
of the patients 
 

Method of EBV 
Assessment 
 

Number of 
EBV+ 
Cases* 

ALCL Classification 
Scheme 
 

Immuno-
competency 
Status 
 

Comments 
 
 
 

Reference 
 
 
 

1991 47 Germany PCR 5/19 Updated Kiel Competent Positive cases: T-cell 
phenotype (18 T-cell, 1 Null-
cell) All LMP1+ cases were 
PCR and EBER positive as 
well. 

[33] 

   LMP1- IHC 2/19    

   EBNA2-IHC  0/19    

   EBER1/2- ISH 2/2       

1992 13 Netherlands PCR 6/13 Updated Kiel NI All "ALCL" cases 
characterized as >75% 
CD30+ cells (4/11 T-cell 
phenotype EBV+ by PCR, 2/2 
Null-cell phenotype EBV+ by 
PCR) 

[34] 

   EBER1/2- ISH 2/5    

   LMP1- IHC 1/13    

    EBNA2- IHC 0/13      

1992 8 Germany Southern Blot 1/3 Updated Kiel NI 4 cases with 
immunophenotyping 
available are T-cell in origin 

[35] 

   Dot Blot 1/4    

      BamH1W- ISH 2/4       

1992 8 USA PCR (2 rounds) 8/8 NI NI PCR positivity may be from 
tumor infiltrating non-
neoplastic lymphocytes 

[36] 

   Southern Blot 0/4    

   BamH1W- ISH 0/4    

1992 26 Denmark LMP1- IHC 1/26 Updated Kiel Competent Positive case: "Null-cell" 
phenotype (19 T-cell, 7 Null-
cell) 

[37] 

      EBNA2- IHC 0/26       

1994 4 Netherlands, 
Hungary, 
France 

EBER1/2-ISH 
PCR 
LMP1-IHC 

1/2 
2/4 
1/4 

Updated Kiel NI Cutaneous cases excluded [38] 

1995 16 Germany and 
Austria 
 

PCR 5/16 Updated Kiel Competent 11 T-cell, 3 Null-cell (the 2 B-
cell phenotype cases cannot 
be subtracted from available 
data) 

[39] 

  EBER- ISH 1/5    

                
1995 13 USA and 

Hong Kong 
EBER1- ISH 3/13 NI Competent T-cell lineage determined by 

CD43 and CD45RO 
(15 T-cell, 3 Null-cell) 

[40] 

  LMP1- IHC 1/13    

            

1996 40 Italy LMP1- IHC 10/40 Updated Kiel, REAL 3 pts HIV+ Phenotype of LMP+ cases 
not specified (18 T-cell, 22 
Null-cell) 

[41] 

1996 14 Denmark EBER1/2- ISH 1/14 NI NI  [42] 

1997 67 Japan EBER1/2- ISH 4/54 Stein et al. and NI All EBER+ cases: ALK-; All [44] 
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   LMP1- IHC 7/31 Suchi et al. [3,43]  LMP+ cases: ALK+  (cases of 
cutaneous ALCL and HD-like 
ALCL were excluded in this 
analysis)  

 

        

             

1997 6 Japan EBER (Dia-Iatron) 1/5 NI Competent (4 T-cell, 2 Null-Cell) [45] 

   EBER (DAKO) 2/5     

   BamH1W- ISH 6/6     

   LMP1- IHC 1/1     

      PCR 5/5         

1999 66 Japan EBER1/2- ISH 4/42 Updated Kiel, REAL NI All positive cases: ALK- 
(0/32 EBV+ ALK+ cases)  

[46] 

1999 13 S. Korea EBER- ISH 3/13 REAL NI EBER type not specified [47] 

2000 48 Netherlands 
and Austria 

EBER1/2- ISH 2/48 REAL Competent  [48] 

    LMP1- IHC 1/2         

2000 
 

143 
 

Japan 
 

EBER1/2- ISH 12/58 
 

Stein et al. and 
Suchi et al. [3,43] 

Competent 
 

All positive cases: ALK1-   
(0/80 EBV+ ALK+ cases) 

[28] 
 

2002 
 

46 
 

India 
 

EBER1- ISH 9/46 
 

NI 
 

Competent 
 

All LMP1+ cases also 
EBER+, all PCR+ cases also 
EBER+ 
 

[49] 
 

   LMP1- IHC 5/46    

   PCR 6/6       

2002 74 Netherlands EBER1/2- ISH 6/74 WHO 2001 Competent All positive cases: ALK-    [8] 

2004 37 Pakistan EBER1- ISH 2/12 REAL, WHO 2001 
  

NI  [50]  

      PCR 7/28       
2006 42 S. Korea EBER1- ISH 2/3 EORTC Competent Only 3 systemic cases cited [51] 

      LMP1- IHC 2/3       
2007 16 NI EBER- ISH 1/16 WHO 2001 and 

2005 SHP/EAHP 
consensus panel 

NI Positive case: ALK- T-cell 
phenotype (0/12 EBV+ ALK+ 
cases)+ 

[5] 
       

             

2008 
 

63 
 

USA 
 

EBER- ISH 
 

3/45 
 

WHO 2001 
 

NI 
 

Positive Cases: 1 ALK+, 2 
ALK- 

[17] 
 

NI: Not indicated; IHC: immunohistochemical stain; ISH : In situ hybridization; LMP1: Latent membrane protein-1; EBER: EBV-encoded RNA-1; EBNA2: EBV nuclear protein 
2; BamH1W: BamH1-W internal repetitive fragment of the EBV genome. 
*EBV positivity is restricted to cases of T-cell or Null-cell phenotype (with EBV evident on the neoplastic cells in IHC and ISH studies), excluding whenever possible the B-
cell phenotypes included in ALCL in the earlier papers and cases of primary cutaneous ALCL. 
# Cases which could not be determined to NOT be of B-cell origin were excluded from the analysis. Probable ALCL cases determined by uniform CD30 expression and some 
indication of either T- or null-cell phenotype (CD2, CD3, CD5, CD43, EMA) with no expression of CD15. 
+Only cases which the panel firmly decided were ALK- ALCL are included. 
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for which ALK status was specified was ALK+ 
[17]. The remaining cases were all ALK-.  Thus, 
the association with EBV in ALCL, when present, 
appears to be predominantly with cases of ALK- 
ALCL.  
 
The question of EBV infectivity specifically of T-
cells is significant because of the causal role 
EBV can play in tumorigenesis. EBV is a human 
herpes virus that has a well-established asso-
ciation with several lymphoproliferative disor-
ders, including Burkitt’s lymphoma, post-
transplant lymphoproliferative disorders, extran-
odal NK/T-cell lymphoma, nasal type, and Hodg-
kin lymphoma. In the B-cell processes, the EBV 
envelope glycoprotein gp350/220 binds to the 
complement receptor, CD21, that is present on 
naïve B-cells and enters a latent phase in mem-
ory B-cells until reactivation. Once the B-cell is 
infected, LMP-1 may at that point play a critical 
role in EBV-associated B-cell lymphomas in in-
ducing the phenotypic alterations found in these 
lymphomas, such as expression of CD23, and 
activation of TNF pathways [21]. EBV nuclear 
antigens 1 and 3C as well as LMP-1 have also 
been found to promote genomic instability by 
inducing DNA damage, inhibiting DNA repair 
and inactivating cell cycle checkpoints [22]. 
Although EBV infectivity is well-established in B-
cells, there are studies that have shown EBV 
infectivity in cell types besides B-cells, including 
T-cells [23] and epithelial cells [24].  However, 
the role of EBV in T-cells differs from its role in B
-cells. For example, while LMP-1 in B-cells re-
sides in the cell membrane or cytoplasm, in T-
cells, LMP-1 localizes to the nucleus [18]. In 
addition, there is a suggestion that LMP-2 ex-
pression may be driven through different pro-
moters in B-cell neoplasms, such as Hodgkin’s 
lymphoma, than in T-cell neoplasms such as 
extranodal NK/T-cell lymphoma [25]. So, al-
though EBV can certainly play a pathogenic role 
in T-cell neoplasms, the mechanisms are less 
well understood than for B-cell lymphomas and 
are likely different. 
 
EBV infectivity has been seen in ALCL cases 
where the patients are immunocompromised or 
immunosuppressed. For example, ALCL may 
arise in a background of immunosuppression 
from transplantation as a post-transplant lym-
phoproliferative disease (PTLD) [1]. In this con-
text, it is well established that EBV infectivity of 
neoplastic T-cells can be seen. In the Society for 
Hematopathology/European Association for 

Haematopathology Workshop on NK/T-cell ma-
lignancies in 2007, they reported EBV infectivity 
in over one-third of cases of NK/T-cell PTLD 
[26]. While the most common types of NK/T-cell 
PTLD were PTCL, NOS, and hepatosplenic T-cell 
lymphoma, EBV was found in almost 50% of  
PTCL, NOS, and, not surprisingly, all cases of 
extranodal NK/T-cell lymphomas. However, 
most of the cases listed in Table 1 were im-
munocompetent as was our patient. Thus, the 
presence of EBV in these cases cannot be ac-
counted for by immunosuppression. 
 
We have reported a case of a T-cell lymphoma 
for which the diagnosis of ALK- ALCL was con-
sidered. Unfortunately, for clinical reasons, the 
only available diagnostic material was a bone 
marrow biopsy.  Thus, we were unable to assess 
any lymph node histologic patterns or perform 
any molecular studies on the decalcified mate-
rial. However, cytologically the malignant cells 
were highly pleomorphic and anaplastic. The 
neoplasm was positive for surface CD3, CD30, 
CD43, EBER, TIA-1 and Granzyme B, and Zap-
70 and weak subset positive for EMA and 
CD56. All B-cell markers were negative, as was 
clusterin. EBER and CD30 were strongly positive 
in all of the large neoplastic cells. This case was 
CD4-/CD8-.  
 
Differential diagnoses also included PTCL, NOS, 
and possibly an extranodal NK/T-cell lymphoma, 
nasal type, or an EBV-associated lymphoprolif-
erative disorder. There was extremely weak 
CD56 positivity on only a very small subset of 
neoplastic cells. Having subset CD56 positivity 
is not uncommon in ALCL [17,28].  CD2 was 
also negative. Together, the lack of uniform 
CD56 expression and the complete absence of 
CD2 expression disfavored an extranodal NK/T-
cell lymphoma, nasal type, despite the sugges-
tive Hispanic ethnicity of the patient. Impor-
tantly, our patient had no evidence of immuno-
compromise (HIV-, unremarkable past medical 
history), disfavoring an EBV-associated lym-
phoproliferative disorder. Although there is cer-
tainly a mixed lymphohistiocytic background 
without significant clustering of neoplastic cells, 
this can be seen in ALCL and may also be a his-
tologic consequence of the profound back-
ground hemophagocytosis. The anaplastic mor-
phology and uniformly strong expression of 
CD30, with the classic membrane and Golgi 
staining pattern, and coexpression of cytotoxic 
markers disfavored a PTCL, NOS. Although the 
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majority of ALCL cases are CD4+/CD8-, 20-25% 
of cases of ALCL may be CD4-/CD8-, and the 
double negative phenotype is slightly more com-
mon in ALCL than in PTCL [9,29,30] . It was felt 
that the CD43 and Zap-70 were not discrimina-
tory between these entities, since CD43 and 
ZAP-70 expression can be found in a significant 
subset of ALK- ALCL cases, albeit modestly 
more common in PTCL [9,31]. Clusterin is found 
in only 71% of ALK- ALCLs, so the absence of 
this marker alone does not preclude the diagno-
sis of ALCL [32]. However, because CD43 and 
ZAP-70 were positive (favoring PTCL, NOS), and 
the clusterin was negative (disfavoring ALK- 
ALCL), PTCL, NOS, remains high on the differen-
tial. The combined morphology, uniform CD30, 
EMA subset positivity and cytotoxic markers 
seen in this case raised the diagnostic possibil-
ity of an ALK- ALCL, despite the clear EBV posi-
tivity of this neoplasm. Examination of the litera-
ture suggests that this entity might not be as 
uncommon as previously accepted. 
 
In conclusion, all diagnoses are an attempt to 
place individual cases into rigid classification 
categories. Yet, those cases are as varied as the 
patients are themselves, reflecting the difficul-
ties inherent in classification schemes. Thus, 
although this specific case might be classified 
as a PTCL, NOS or an extranodal NK/T-cell lym-
phoma, nasal type, by some, certain features 
strongly suggest that, despite the EBV positivity, 
the case might be classified as an ALCL. Given 
the strong EBER positivity in the neoplastic 
cells, the presence of EBV in this case is likely 
not to be incidental, but critical to the patho-
genesis of the lymphoma, despite the apparent 
immunocompetence of the individual. Thus, 
EBV involvement may not preclude the diagno-
sis of ALK- ALCL. We recommend that EBV stud-
ies be conducted more routinely in the standard 
work-up of any T-cell lymphoma, including those 
which fit the morphologic and immunopheno-
typic profile of ALK- ALCL.  
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