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 Abstract

Alk-negative anaplastic lymphoma and plasmablastic lymphoma are both rare lymphoid neoplasms, and 
usually have poor prognosis. We present the case of a patient who was diagnosed with both diseases within 
a short time from each other. To the best of our knowledge this is the first case in which the two disorders 
are reported concomitantly and it demonstrates how the unexpected and rare presentation can imply diag-
nostic problems and therapeutic difficulties, despite the use of targeted treatments.
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Introduction

 T-Cell Lymphomas (TCL) are a heterogeneous group of lymphoid malignancies that are characte-
rized by frequent disease relapse and poor prognosis compared to B-cell neoplasms, except for Anaplastic 
Lymphoma Kinase (ALK)-positive Anaplastic Lymphoma (ALCL) [1]. ALK-negative ALCL is an uncommon 
CD30-positive disease that accounts for 6% to 24% of TCL, it is mainly reported in older population and fre-
quently displays chemo-refractoriness with an aggressive clinical behavior [1]. Plasmablastic Lymphoma 
(PBL) is an aggressive subtype of Non-Hodgkin Lymphoma (NHL), firstly described in Human Immunode-
ficiency Virus (HIV)-positive patients with a frequent extra nodal involvement [2]. The name is due to the 
peculiar morphology of immunoblasts and their immunophenotype typical of plasma cells, with a minimal 
expression of CD20 despite their B-cell origin [2]. Even if a standard therapy is lacking, the most common 
first-line treatment for both these lymphomas is represented by cyclophosphamide, doxorubicin, vincris-
tine and prednisone (CHOP) or CHOP-like regimens (associated with etoposide for ALCL and with bortezo-
mib for PBL) [3-6]. Unfortunately, overall prognosis is poor for both entities, despite high dose therapy and 
Autologous Stem-Cell Transplantation (ASCT) as consolidation for responsive chemosensitive patients [1,2].
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 In our knowledge, the development of both ALCL and PB in the same patient has never been described 
in the literature. Here we report a case of extranodal PBL development in a patient after receiving seven 
months of treatment for ALCL.

Case Presentation

 A 51-year-old male was admitted to Hematology Department with a 2 months history of lumbar 
and testicular pain and multiple hepatic nodularities showed at the abdominal ultrasound, suspicious 
for lymphoid neoplasm. No palpable lymph nodes were present. The computed tomography (CT) scan 
demonstrated multiple infra and supradiaphragmatic enlarged lymph nodes, pulmonary and hepatic 
nodules, multiple osteolytic lesions and a right testicular pathological lesion. A 18F-FDG positron emission 
tomography (PET)-CT confirmed all anatomic lesions as PET-avid. A surgical, right orchiectomy led to the 
diagnosis of ALK-negative ALCL. The immunohistochemical analysis showed CD45 (+), CD30 (+), ALK (-), 
CD2 (+), CD3 (-/+), CD4 (+), CD5 (+/-), CD7 (+), CD8 (-), MUM1 (+), TIA1 (-/+), GRANDZYME B (-), CD56 (-), 
with a high Ki67 proliferation index (70-80%). Bone marrow biopsy was negative for lymphoma infiltration.

 Complete blood cell count indicated increased WBC (28.000/mm3, with neutrophilia), and platelet 
count (577.000/mm3), high levels of lactate dehydrogenase (LDH) (636 mU/ml), B2-microglobulin (3,84 
mg/L) and C-reactive protein (8,94 mg/L). This inflammatory state rapidly improved with steroid pre-
phase treatment. Ann-Arbor staging was IVa (Figure 1).

Figure 1: Baseline CT-scan: hepatic lesions (a), abdomen lymphadenopathy (b), lung lesions (c).

 He received CHOEP regimen (cyclophosphamide 750 mg/m2, doxorubicin 50 mg/m2, vincristine 1,4 
mg/m2 day 1 with a cap of 2 mg, etoposide 100 mg/m2 days 1-3, prednisone 100 mg days 1-5), two intrathe-
cal injections with dexamethasone 4 mg, cytarabine 50 mg and methotrexate 12.5 mg and one high-dose 
(HD)-methotrexate infusion (3,5 g/m2) as prophylaxis of central nervous system. After two CHOEP cycles 
a CT scan was performed and a 60% reduction of all disease localizations was detected with a sclerosis of 
bone’s lesions (interpreted by radiologist as tissue reconstitution). A subsequent CT-PET scan performed 
after two more cycles showed an additional reduction of nodal, bone and hepatic lesions but a new PET-
avid trapezius muscle lesion (Figure 2a) and the increase of uptake in two mesenteric lymph nodes (Deau-
ville score -DS- 5).

 Given disease persistence, it was decided to start 2nd line therapy with the anti-CD30 monoclonal 
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Figure 2: PET-avid trapezius muscle lesion (a), PET-avid polypoid duodenal lesion (b).

antibody-drug conjugate brentuximab vedotin (BV). He received 3 cycles every three weeks and was eva-
luated with a new CT-PET scan that showed the disappearance of all known lesions including trapezius 
muscle but the onset of a new PET-avid polypoid duodenal lesion (Figure 2b).

 We scheduled an esophagogastroduodenoscopy that was delayed for nearly a month due to the oc-
currence of an asymptomatic Covid-19 infection and that unfortunately revealed an infiltrating, bleeding, 
voluminous duodenal mass. The lesion was surgically removed and histopathological examination confir-
med ALCL localization.

 He then started third line therapy with ICE regimen (ifosfamide 1660 mg/m2, carboplatin 5AUC 
(745 mg) etoposide 100 mg/m2) with an early evaluation after second cycle showing only a 30% of duode-
nal lesion reduction qualifying disease response as Stable Disease (SD).

 Due to this chemo-refractoriness, the patient was referred to a different center to evaluate a possible 
experimental therapeutic strategy with novel agents. In the context of screening procedures, the histolo-
gical review of duodenal lesion was performed and unexpectedly didn't confirm the diagnosis of ALCL. 

 
Figure 3: Diffuse nodular dermatosis (a), (d), with ulceration (b) and lytic lesion of the cranial theca (c).
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Pathologists agreed on the presence of a lymphoproliferative disorder EBV-associated like lymphoplasma-
blastic lymphoma due to a very peculiar appearance, with a diffuse lymphoid proliferation sometimes with 
plasmablastic differentiation, sometimes with anaplastic morphology (CD30+, MUM-1+, CD38+, CD38-, 
CD3-, CD4-, CD5-, CD7-, CD8-, CD45-/+, CD56-, EBV+, ki67 70-80%).

 At the same time the patient developed a diffuse nodular dermatosis that after skin biopsy resulted 
to be as ALK-negative ALCL localization (Figure 3a). 

 Given the presence of two different, aggressive and concomitant lymphoid malignancies in a highly 
pre-treated patient eligible to Allogenic Stem Cell Transplantation (allo-SCT), a low toxicity off-label bio-
logical regimen was proposed and accepted by the patient as bridging therapy. Hi signed inform consent 
according to Helsinky declaration and its attendments.

 With the purpose of curing both lymphomas, an empiric triple combination of BV (1,8 mg/Kg every 
21 days), lenalidomide (25 mg day 1-14 every 21 days) and bortezomib (1 mg/m2 subcutaneously day 1, 4, 
8, 11 every 21 days) was given.

 Despite an initial clinical improvement, the evolution of patient’s malignant lesions (both subcuta-
neous nodules and deeper intramuscular lumps) was fluctuating during the first cycles of therapy and was 
characterized by growth, regression and ulceration (Figure 3b). After two cycles CT-PET scan was repea-
ted and showed a progressive disease with multiple extra nodular (pulmonal and surrenal) localizations, 
numerous pathological axillary and inguinal enlarged lymph nodes and a voluminous cutaneous-subcuta-
neous lytic lesion of the cranial theca (Figure 3c).

 Due to this disappointing result, he was switched to GVD (gemcitabine 1000 mg/m2, Vinorelbine 20 
mg/m2, and pegylated Liposomal Doxorubicin (LPD) 15 mg/m2), with a dual purpose to investigate a non-
cross resistant regimen and to favor an increase uptake by the tumor tissue given the special skin tropism 
of LPD; furthermore, due to CD30 expression we also associated Brentuximab Vedotin to this combination.

 Unfortunately, the patient experienced a PD with appearance of a new left arm lesion (Figure 3d), 
thus he received only palliative care and died shortly after. 

Discussion

 We report a peculiar case, in which the patient experienced concomitant ALK-negative ALCL and 
PBL, both entities have poor prognosis, even if novel agents could represent a promising treatment stra-
tegy.

 There are few cases of synchronous ALCL and lymphoproliferative disorders reported in litera-
ture. In five cases it was associated with multiple myeloma (synchronous or metachronous) while to our 
knowledge our patient is the first one in which ALCL and PBL are reported. The most recently reported case 
is the synchronous development of ALCL and multiple myeloma in a 63-year-old woman that similarly had 
cutaneous lesions of ALK-negative ALCL (18).
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 ALK-negative ALCL patients are older, with higher LDH values and worse performance status and 
prognosis compared to ALK-positive patients [1]. Patients with recurrent ALCL could have a clinical benefit 
with BV, as demonstrated in a pivotal phase II study. However, despite a promising ORR and CR rate of 86% 
and 57%, respectively, median DOR was only 12.6 months and most patients finally had disease relapse 
[7,8].

 PBL is characterized by the association with Epstein-Barr virus (EBV) and typically occurs in im-
munocompromised patients. Our patient was iatrogenic immunosuppressed, having received four cycles 
of chemotherapy (CHOEP regimen). PBL is usually extra nodal, with more than half of the cases occurring 
in the upper aerodigestive and gastrointestinal tract [9]. It is a high-grade neoplasm combining features of 
B-cell and plasma-cell neoplasms [10]. Interestingly, some PBL cases might aberrantly express T-cell mar-
kers, such as CD2, CD3, CD4, or CD7, a pitfall which might be the cause for an erroneous diagnosis of TCL 
[11]. This phenomenon has also been reported in plasmablastic myeloma (PBM), making the phenomenon 
of aberrant T-cell antigen expression unhelpful for the differential diagnosis between TCL, PBL and PBM 
[12].

 Plasmablastic neoplasms are heterogenous, the 2017 WHO classification of lymphoid neoplasms 
includes PBL, plasmablastic plasmacytoma/PBM, primary effusion lymphoma, ALK–positive large B-cell 
lymphoma and Kaposi sarcoma–associated herpesvirus/human herpesvirus 8 (HHV8)-positive diffuse 
large B-cell lymphoma, not otherwise specified [13]. These entities are usually diagnostically challenging 
for both pathologists and clinicians due to their rarity, the overlapping clinicopathologic features, negative 
expression of the commonly used screening panel for lymphoma (CD3 and CD20), and are characterized by 
dismal prognosis, despite current chemotherapy [13].

 Nuclear factor kappa B (NF-κB) pathway activation plays an important role for PBL development; 
bortezomib and lenalidomide could exert antineoplastic effects by suppressing NF-κB pathway [2,14]. 
Moreover, lenalidomide is characterized by multiple mechanisms of action and it could represent a strong 
rationale for its use in the treatment of R/R TCL [15]. Recently, MM-like treatment regimens, including 
bortezomib and lenalidomide, have been considered for PBL and for R/R TCL [5,6,15]. In a previously pu-
blished case report, a PR was achieved with cyclophosphamide, bortezomib and dexamethasone, that was 
interrupted due to peripheral neuropathy.  A durable PR was maintained with the subsequent lenalidomide 
treatment, without disease progression for over 2 years; thus, the authors suggest bortezomib and lenali-
domide could be effective for chemo refractory PBL cases [16]. 

 In another interesting PBL case, the disease showed different characteristics and discordant treat-
ment response between skin, which was responding well to bortezomib, and lymph nodes, which seemed 
refractory. Interestingly, in the same case, a significant although brief improvement with lenalidomide was 
reported for both skin lesions and enlarged lymph nodes [17].
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Conclusion

 In conclusion, there is an interesting rationale to investigate bortezomib and lenalidomide in both 
PBL and ALCL in prospective studies. PBL and ALCL are uncommon neoplasms and these kinds of trials are 
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dge, with the aim to design a targeted treatment strategy.
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