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SUMMARY
Anaplastic large cell lymphoma (ALCL), ALK negative 
(ALK−) is an aggressive lymphoproliferative disorder of 
mature T lymphocytes characterised by hallmark cells, 
CD30 positivity and lacking ALK protein expression. 
ALCL, ALK− has to be differentiated from peripheral 
T-cell lymphoma-not otherwise specified and classical 
Hodgkin’s lymphoma. ALK− anaplastic large cell 
leukaemia should be considered in a patient with a 
history of ALCL, ALK− presenting with new leukaemia. 
We report a rare presentation of relapsed ALCL, 
ALK− with leukaemia after autologous stem cell 
transplantation in a 57-year-old male. Leukaemia, either 
as primary presentation or secondary transformation 
confers worse prognosis in ALCL, ALK− with very few 
cases reported so far. Emergency resuscitation with 
leukapheresis and treatment of tumour lysis syndrome 
along with supportive care should be followed by 
combination chemotherapy. Brentuximab vedotin and 
stem cell transplantation are the backbone of treatment 
for relapsed/refractory disease.

BACKGROUND
Anaplastic large cell lymphomas (ALCLs) are of 
T-cell origin and can be primarily cutaneous or 
systemic or related to breast implants. The 2016 
revision of WHO classification of lymphoid malig-
nancies differentiated systemic anaplastic large cell 
lymphoma into ALK+ and ALK− forms and grouped 
them under nodal peripheral T-cell lymphoma 
with T follicular helper phenotype.1 In this article, 
ALCL is used to describe primarily systemic ALCL. 
ALCLs are malignancies of mature T lymphocytes 
defined by expression of the lymphocyte activa-
tion marker CD30 and presence of large lymphoid 
cells, frequently with kidney bean shaped nuclei 
(ie, hallmark cells).1 A subset express anaplastic 
lymphoma kinase (ALK) protein, as a result of 
chromosomal rearrangements, most commonly due 
to a unique, balanced chromosomal translocation 
t(2;5) (p23;q35). ALCL, ALK negative (ALK−) 
has similar gene expression profiling signature to 
ALCL, ALK positive (ALK+) and is distinct from 
other natural killer/T-cell lymphomas.1 However, 
ALCL, ALK− is both clinically and biologically 
heterogeneous compared with ALCL, ALK+.2 At 
presentation patients with ALCL, ALK− are usually 
older, often have high stage disease (III–IV), have 
B symptoms, high International Prognostic Index 
scores and high lactate dehydrogenase (LDH) 
levels. In addition, they usually have a more aggres-
sive course.3 Not surprisingly, ALCL, ALK− has a 
5 year overall survival rate of consistently <50%, 

which is worse compared with ALK+ cases (≥70% 
survival rate).4 Leukaemic presentation of ALCL, 
ALK− is exceedingly rare.5–8 Here, we describe an 
adult with leukaemic relapse of primary systemic 
ALCL, ALK−.

CASE PRESENTATION
A 57-year-old African-American male in incarcera-
tion, presented with chest and back pain of 2 weeks 
duration in 2018 at our institution. He had become 
progressively more fatigued with worsening back 
pain, dyspnoea, cough and hoarseness. He had also 
experienced worsening abdominal pain associated 
with diarrhoea.

On examination, he was noted to be in moderate 
distress due to abdominal pain. Diffuse abdominal 
tenderness was noted on light palpation. Exam-
ination of lungs, heart, spine, and oral cavity was 
normal.

Five years ago, he was diagnosed with ALCL, 
ALK−, stage IIIA after undergoing inguinal hernia 
repair and notes having swollen nodes in face bilat-
erally but no B symptoms. He was diagnosed and 
treated for initial episode in outside hospital and 
full details were not available. He received six cycles 
of cyclophosphamide, doxorubicin, vincristine and 
prednisone (CHOP) and achieved complete remis-
sion by PET-CT scan. After 2 years of initial diag-
nosis and 3 years prior to current presentation, 
he had relapsed with right inguinal adenopathy 
and extensive intra-abdominal adenopathy. He 
was treated with 9 cycles of brentuximab vedotin 
(BV). He achieved complete remission based on 
post-treatment PET-CT scan, and a bone marrow 
biopsy was clear of any lymphoma involvement. 
He received autologous stem cell transplant (SCT) 
after bis-chloroethylnitrosourea, etoposide, cytara-
bine and melphelan (BEAM) conditioning 3 months 
prior to this presentation.

He was in remission following chemotherapy 
and autologous SCT. Three weeks prior to current 
presentation, his labs were unimpressive, and bone 
marrow biopsy did not show any evidence of 
lymphoma/leukaemia. Table 1 shows the evolution 
of his disease based on peripheral blood and bone 
marrow studies on presentation compared with that 
3 weeks ago.

INVESTIGATIONS
Patient had renal failure with elevated blood urea 
nitrogen and creatinine at 108 mg/dL and 2.29 mg/
dL, respectively. His liver function tests were 
abnormal with elevated total bilirubin at 10.3 mg/
dL, elevated alkaline phosphatase 289 U/L and 
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elevated liver transaminases (aspartate transaminase 113 U/L and 
alanine transaminase 94 U/L). Uric acid was increased at 16 mg/
dL, and LDH was high at 1866 U/L. Testing for Epstein-Barr 
virus and human T-cell lymphotropic virus type 1 was negative.

Figure 1A–E illustrates his peripheral smear and bone marrow 
studies graphically.

CT scan of thorax and abdomen showed new hepatospleno-
megaly, scattered bilateral pulmonary nodular opacities and 
bone/rib involvement. A diagnosis of leukaemic transformation 
of patient’s ALCL, ALK− was made.

TREATMENT
Patient received urgent leukapheresis for leukostasis, hydroxy-
urea was started for hyperleukocytosis and intravenous steroids 
was used to control bone pain. Tumour lysis syndrome devel-
oped leading to non-oliguric acute tubular necrosis. He was 
treated with allopurinol and rasburicase for tumour lysis and 
required intermittent haemodialysis due to acute tubular 
necrosis. He required platelet and packed red cells transfu-
sions. Cerebrospinal fluid studies showed aberrant population 
expressing CD2 confirming central nervous system involvement. 

Induction with two cycles of gemcitabine–oxaliplatin along with 
intrathecal methotrexate was given while in the hospital. He was 
treated for pneumonia and clostridium difficile colitis during the 
hospital stay. He received six cycles of bendamustine and BV 
after discharge.

OUTCOME AND FOLLOW-UP
Follow-up PET scan 2 months after the completion of therapy 
showed excellent partial response. However, progression was 
noted on PET scan 1 year out from the described presentation. 
Patient was then started on romidepsin monotherapy as palli-
ative option. He is now 2 years out from leukaemic relapse 
and has received 10 out of 12 planned cycles of romidepsin. 
He achieved complete response after six cycles. Of note, patient 
has been unable to be considered for allogenic SCT primarily 
because he continues to be incarcerated.

DISCUSSION
ALCL is a CD30 positive peripheral T-cell lymphoma often with null 
immunophenotype. ALCL represents 2%–3% of non-Hodgkin’s 
lymphomas (NHLs) and 12% of all T-cell lymphomas.9 ALCL is 

Table 1  Peripheral blood and bone marrow findings at presentation compared with 3 weeks ago

3 Weeks prior 3 Weeks after (in 2018)

Total leucocyte count per μL 9800 457 000

Differential 57% segmented neutrophils, 23% lymphocytes 4% segmented neutrophils, 11% lymphocytes, 77% atypical 
lymphocytes

Haemoglobin (gm/dL)/Hematocrit (%) 13.8/39.9 9.5/26.3

Platelets per μL 269 000 17 000

Bone marrow Negative for anaplastic large cell lymphoma with maturing 
trilineage haematopoiesis

Involved by anaplastic large cell lymphoma, ALK−, 70% of 
cellularity with reduced maturing trilineage haematopoiesis

Flow cytometry No aberrant immunophenotype Atypical lymphocyte population expressing CD2, HLA-DR and dim 
cytoplasmic CD3

Figure 1  (A) Peripheral smear: atypical lymphocytosis (black arrows) with deeply folded nuclei and condensed chromatin, scant agranular blue 
cytoplasm. (B) Hallmark cells: hallmark cells (black arrow) with ‘flower like’ nuclei (not from our patient18). (C) Bone marrow biopsy: low power: 
hypercellular marrow with decreased maturing lineage haematopoiesis. (D) Bone marrow biopsy: high power: hypercellular (>90%) due to atypical, 
diffuse, sheet-like infiltrate of lymphoid cells, like those seen in peripheral blood. (E) CD30 staining: strong CD30 positivity in bone marrow.
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divided based on the presence or absence of ALK translocation. In 
cases with ALK translocation, >80% have t(2;5) resulting in NPM–
ALK fusion gene, that translates a unique chimeric NPM/ALK protein 
with altered tyrosine kinase activity.4 ALCL, ALK– may have a more 
aggressive clinical course and has more heterogeneous genetics when 
compared with ALCL, ALK+ . However, recent studies have shown 
convergent mutations and kinase fusions that lead to constitutive 
activation of JAK/STAT3 pathway, which explains morphologic and 
phenotypic similarities between ALK+ and ALK– ALCL.10

ALCL, ALK– affects older adults with a median age at diagnosis of 
approximately 55–60 years, and there is a slight male predominance. 
Lymph nodes are the most common sites of involvement. Extra nodal 
involvement, when present, is seen in bone, gastrointestinal tract, 
lungs, soft tissue and skin. ALCL, ALK+ more commonly affects 
younger individuals and may in part explain the better prognosis.1 
Primary leukaemic presentation is rare and confers worse prognosis 
with relapse within 6 months after standard CHOP therapy.6 No 
definite risk factors are known.

Morphologically, the tissue architecture is replaced by solid, cohe-
sive sheets of typically large neoplastic cells (figure 1D). Within the 
lymph node, involvement may be mostly confined to the subcap-
sular sinus, mimicking metastatic carcinoma. The neoplastic cells 
are large and pleomorphic, with some characteristic hallmark cells. 
Hallmark cells are large and have lobulated or irregular nuclear 
contours, lacy to clumped chromatin and contain moderate to 
abundant basophilic cytoplasm. The cells impart a ‘kidney bean’ 
appearance (figure  1B). The neoplastic cells express markers of 
T-cell differentiation or may have a null immunophenotype, which 
could cause a diagnostic dilemma. However, the neoplastic cells 
will stain uniformly for CD30. The one exception is the small cell 
variant of ALCL, ALK+, where uniform expression of CD30 is not 
noted. Other T-cell markers such as CD2, CD3, CD4, CD7 and 
cytotoxic antigens such as granzyme B and perforin are variably 
positive. However, again the cells may exhibit null cell phenotype, 
necessitating a broad immunohistochemical panel to render an 
accurate diagnosis.11

ALCL, ALK− has to be differentiated from peripheral T-cell 
lymphoma, not otherwise specified (PTCL-NOS) and classical 
Hodgkin’s lymphoma among other entities. Our case showed 
positivity for CD2, CD3 and CD30. The immunophenotype and 
morphology excluded other entities in the differential diagnoses.

Historically, most patients received anthracycline-based combina-
tion chemotherapy, CHOP and relapse/refractory ALCL was treated 
with CD30 antibody drug conjugate, BV.12 High-dose chemotherapy, 
typically BEAM, followed by autologous SCT is used commonly as 
a consolidation strategy when remission is achieved with salvage 
chemotherapy. Allogenic SCT is reserved for medically fit patients 
with relapsed/refractory disease, especially after autologous SCT. 
Our patient received the recommended treatments as his disease 
relapsed with the standard of care therapies at those times. Based on 
ECHELON-2 trial, Bv-CHP (brentuximab vedotin, cyclophospha-
mide, doxorubicin and prednisone) is the standard first-line therapy 
in 2020, but our case was treated in 2013 when, CHOP was in use 
and BV was commonly used in second line setting.13 Additionally, 
inclusion of etoposide to CHOP may improve results for front-line 
therapy.14

Two cases of leukaemic relapse of ALCL, ALK− has been described 
in the literature. Huang et al described leukaemic relapse of systemic 
ALCL, ALK− 20 years after remission with chemotherapy and autol-
ogous SCT in a 55-year-old woman.15 The relapse was CD30 posi-
tive null cell phenotype and she responded to salvage therapy with 
CHOP. Glynn et al described a case of leukaemic transformation of 
primary cutaneous ALCL, ALK−, 1 year after autologous SCT with 
downregulation of CD30.16

For ALCL, ALK−, the overall 5 year failure free survival is 36% 
and 5 year overall survival is 49%.9 ALCL, ALK− has intermediate 
prognosis in comparison to ALCL, ALK+ and PTCL-NOS, with 
ALCL, ALK+ faring better. Broadly, there are three prognostic cate-
gories of ALCL, ALK− based on the presence of DUSP22/IRF4 and 
TP63 rearrangements.17 A subset with rearrangements at the locus 
containing DUSP22 and IRF4 in chromosome 6p25 is monomor-
phic, lacks cytotoxic granules and has superior prognosis comparable 
to that of patients with ALCL, ALK+. A small subset with TP63 rear-
rangements has very aggressive course. The third subset, also called 
triple negative group has intermediate prognosis. These FISH probes 
are not standard yet, and they were not performed for our patient.

Learning points

►► ALCL, ALK− is an aggressive lymphoma characterised 
by hallmark cells, CD30 positivity, and absence of ALK 
translocation.

►► It is a rare cause of T-cell leukaemia. Leukaemic presentation, 
either primary presentation or secondary transformation 
confers worse prognosis.

►► Emergency resuscitation with leukapheresis and treatment of 
tumour lysis syndrome along with supportive care should be 
followed by combination chemotherapy.

►► Brentuximab vedotin based therapy and stem cell 
transplantation (if not done previously) are the mainstay of 
management for relapsed/refractory disease.
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