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Abstract: Sarcomatoid variant of anaplastic large cell lymphoma (ALCL) is one of the rarest histologic variants of 
ALCL that consists of large, bizarre, often spindle-shaped, neoplastic cells resembling a soft tissue sarcoma. We 
report here such a case of ALCL with both pulmonary and multiple nodal involvement in a 47-year-old woman who 
initially presented with fever, cough, sputum, itching skin, and weight loss. The initial transbronchial lung biopsy 
showed discohesive pleomorphic malignant cells in a strong inflammatory milieu reminiscent of inflammatory ma-
lignant fibrous histiocytoma (MFH). Subsequent cervical lymph node biopsy revealed a spindle cell sarcoma pre-
dominantly composed of plump spindle and oval neoplastic cells in interweaving fascicles, with sparse inflammatory 
infiltrates, resembling pleomorphic-storiform type of MFH. However, these tumor cells in the lung and node lesions 
revealed essentially similar immunohistochemical features that were positive for CD30, EMA, TIA-1, granzyme B, 
and fascin, but negative for anaplastic lymphoma kinase (ALK), and T- or B-lineage-specific marker. The spindled 
cells stains diffuse strong positive for smooth muscle actin (SMA), along with vimentin. Further studies showed that 
the tumor produced large quantities of the proinflammatory cytokines interleukin-2 (IL-2), IL-6, and IL-8, which we 
believe may contribute to the pathogenesis of sarcomatoid transformation of this tumor, and was associated with 
the patient’s inflammatory symptoms. To the best of our knowledge, this is the first reported case of sarcomatoid 
variant of ALK-negative ALCL with null cell phenotype and in situ production of proinflammatory cytokines presenting 
as multiple nodes and pulmonary involvement.

Keywords: CD30, anaplastic large-cell lymphoma, anaplastic lymphoma kinase, ALK, cytokines, inflammation, sar-
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Introduction

Anaplastic large cell lymphoma (ALCL) is a T-cell 
or null-cell lineage non-Hodgkin lymphoma 
(NHL) consisting of lymphoid cells that are usu-
ally large with abundant cytoplasm and pleo-
morphic, often horseshoe-shaped nuclei, and 
consistently and strongly expresses CD30, also 
known as Ki-1 antigen [1-3]. About 25% to 60% 
of ALCL lymphomas has been shown to carry 
the t (2;5) (p23; >q35) translocation that results 
in the formation of a novel chimeric protein, 
nucleophosmin-anaplastic lymphoma kinase 
(NPM-ALK), which is believed to be involved in 
neoplastic transformation [3]. On the basis of 
their expression of the ALK protein, ALCL can 

be subdivided into two subgroups with distinct 
clinical and prognostic features between posi-
tive and negative cases [3]. ALK-negative ALCL 
is a provisional entity in the WHO 2008 
Classification that represents 2-3% of NHL and 
12% of T-cell NHL [4]. This tumor tends to occur 
in older individuals, extranodal involvement is 
less common. It is often in III-IV stage, associ-
ated with B symptoms, and has an aggressive 
course with poor overall prognosis [5].

ALCL may exhibit a wide spectrum of histologic 
appearances, but overlap exists between these 
histologic features. The common or classic type 
accounts for approximately 70% of ALCL and is 
characterized by sheets of large pleomorphic 
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tumor cells and the presence of hallmark cells, 
multi-nucleated cells, Reed-Sternberg-like ce- 
lls, and doughnut cells that often preferentially 
involve the lymph node sinuses and paracortex 
[3, 6, 7]. In addition to this classic variant, sev-
eral less common morphologic variants of ALCL 
have been described, these include the small 
cell, monomorphic, lymphohistiocytic, neutro-
phil-rich, clear cell, signet ring cell, giant cell-
rich, Hodgkin-like, and sarcomatoid variants [3, 
6, 7]. In some patients, different subtypes 
coexisted in a single biopsy or were found in 
successive biopsies from a single patient [8]. 
Despite their drastically altered morphology, all 
the variants are characterized by a variable pro-
portion of large hallmark cells with eccentric 
horse-shoe or kidney-shaped nuclei, often with 
eosinophilic region near the nucleus. The sar-
comatoid variant is one of the rarest and most 
misleading presentations of this fascinating 
T-cell or null-cell lineage non-Hodgkin lympho-
ma that may simulate a soft tissue sarcoma, 
with only 11 such cases being reported in the 
literature [9-19].

Cytokine and cytokine receptor can be aber-
rantly produced by many tumors, including 
malignant lymphomas [20, 21], where they 
serve as autocrine or paracrine growth factors 
to control various biological responses, includ-
ing development, differentiation, cell prolifera-
tion and survival of normal and malignant cells 
[22-24]. The elevated serum concentration of 
these cytokines, caused by excessive release 
of these cytokines into the circulation, could be 

responsible for most of the clinical signs and 
symptoms such as weight lost, anorexia, fever, 
and malaise, described by many patients with 
lymphomas when first seeking medical atten-
tion. Thus, the cytokine production by tumor 
cells has close relevance to their local and/or 
systemic effects in the patients with lympho-
mas. Numerous cytokines, including interleu-
kin-2 (IL-2), IL-6, IL-8, and TNF-α, have been 
identified in a variety of lymphoid neoplasms 
[23, 24], including some of ALCL, but none in 
sarcomatoid ALCL.

Herein, we review the relevant literature and 
report for the first time a case of ALK-negative 
sarcomatoid ALCL with production of proinflam-
matory cytokine IL-2, IL-6, and IL-8 in an adult 
woman who initially presented with inflamma-
tory or B symptoms, associated pulmonary dis-
ease, and subsequently developed multiple 
lymphadenopathies

Case report

A 47-year-old woman presented to another hos-
pital with a 4-month history of cough, sputum, 
itching, and a 3-month history of additional pro-
gressive enlarged bilateral cervical and axillary 
lymph nodes. The clinical presentation, includ-
ing fever, malaise, and leukocytosis, suggested 
an infection, but exhaustive microbiologic work-
up did not yield any microorganisms, also anti-
biotic therapy did not improve symptom resolu-
tion. Thereafter, her clinical condition contin-
ued to deteriorate and she was markedly debili-
tated by her persistent intermittent fever, 

Figure 1. Radiographs of the neck and lung. A. T2-weighted magnetic resonance image of the neck showing multiple 
tumoral mass invading the surrounding structures. B. Transverse CT photograph showing multiple bilateral lesions 
with a large tumoral mass surrounded by peripheral ground-glass opacities of right lung and, to lesser extent, of 
left lung.
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marked fatigue, night sweats, and anorexia, 
accompanied by further weight loss of 3 kg and 
generalized malaise. Magnetic resonance 
imaging (MRI) showed a neck tumoral mass 
invading the surrounding structures (Figure 
1A). Chest computed tomography (CT) revealed 
mediastinal and bilateral hilar lymphadenopa-
thy and multiple bilateral lung masses with a 
large mass (5.4 cm×3.5 cm×5 cm) in the right 
lung compressing the main bronchus, resulting 
in a partial right middle lobe atelectasis and a 
mediastinal shift toward the left (Figure 1B). A 
right pleural effusion was also presented. A 
transbronchial lung biopsy prompted diagnosis 
of a Hodgkin lymphoma (HL). Bone marrow 
aspiration was normal. The patient was referred 
to our hospital for further evaluation and treat-
ment. Physical examination revealed multiple 
firm masses in her bilateral cervical, supracla-
vicular, and axillary lymph nodes, measuring 4 

cm×4 cm in maximal size. No neurological or 
vascular problems were evident in the left 
upper extremity. Abdominal ultrasound showed 
multiple enlarged lymph nodes, near the left 
kidney and para-aortic regions. Four days after 
admission, a further open cervical lymph node 
biopsy was performed.

Materials and methods

The tissue samples of bronchoscopic and node 
biopsies were fixed in 10% buffered formalin 
and embedded in paraffin. Four-micrometer-
thick tissue sections were routinely stained 
with hematoxylin and eosin for histological 
evaluation. Immunohistochemical staining was 
performed with the DAKO Envision Peroxidase 
detection system and using 3.3-diaminobenzi-
dine (DAB) (Dako, Carpinteria, CA, USA) as sub-
strate, according to standard protocols. Primary 

Figure 2. Histology of sarcomatoid variant of ALCL. A. Lymph node biopsy shows highly cellular fascicles of spindle-
shaped cells and scattered hallmark cells with numerous small lymphocytes and eosinophils. B. The neoplasm 
showing atypical large hallmark cells with pleomorphic, indented or embryoid-appearing nuclei, prominent nucleoli, 
and abundant cytoplasm, mixed with spindle cells arranged in fascicles. C. The lung biopsy shows a Hodgkin-like le-
sion composed of spindle-shaped cells, highly pleomorphic cells and scattered hallmark cells with numerous small 
lymphocytes and eosinophils. D. Tumor cells growing in a patternless fashion. Hematoxylin-eosin stain, original 
magnifications, A, C, ×200; B, D, ×400.
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antibodies used in this case included alpha-
smooth muscle actin (α-SMA) (1A4, prediluted), 
BOB.1 (1:100), CD1a (010, 1:100), CD3 (SP7, 
prediluted), CD4 (SP35, 1:100), CD5 (4C7, 
1:100), CD8 (SP16, 1:100), CD15 (Garb-3, 
1:100), CD20 (L26, 1:200), CD21 (2G9, predi-
luted), CD30 (Ber-H2, 1:50), CD35 (Ber-MAC-
DRC, prediluted), leukocyte common antigen 
CD45 (PD7/26+2B11, prediluted), CD45RO 
(OPD4, 1:200), CD68 (PG-M1, 1:50), CD79α 
(JCB117, prediluted), CD163 (10D6, 1:100), 
CK7 (OV-TL12/30, prediluted), Cytokeratin 
(AE1/AE3, 1:50), EMA (E29, 1:50), G-CSF 
(H-133: sc-7896, 1:50, Santa Cruz, CA), fascin 
(55k-2, 1:100), granzyme B (GrB-7, 1:40), 
HMB45 (HMB-45, 1:50), Ki-67 (MIB-1, 1:150), 
IL-2 (H-133: sc-7896, 1:50, Santa Cruz, CA), 

IL-6 (sc-130326, 1:50, Santa Cruz, CA), IL-8 
(1:50, Santa Cruz, CA), NPM-ALK fusion protein 
(ALK-1, 1:50), OCT-2 (Oct-207, 1:100), S100 
protein (polyclonal, 1:200), synaptophysin 
(SY38, 1:100), TIA-1 (2G910F5, 1:50), TTF-1 
(SPT24, prediluted), and Vimentin (V9, 1:200). 
Unless otherwise stated, all antibodies were 
mouse monoclonal and from Dako Cytomation 
(Dako North America, Inc., Carpinteria, CA, 
USA). Appropriate positive, including using ALK-
positive ALCL case, and negative controls were 
run in parallel.

Results

Histologically, the resected cervical node dis-
played a highly cellular sarcomatoid lesion 

Figure 3. Immunhistochemical profiles of sarcomatoid variant of ALCL. A. The large anaplastic cells and hallmark 
cells are immunoreactive for CD30 in a characteristic membrane and Golgi-associated staining pattern. B. The large 
anaplastic cells and typical hallmark cells show positive membranous and paranuclear immunoreactivity for EMA. C. 
The tumor cells are strongly positive for granzyme B in dot-like aggregates in the cytoplasm, whereas the bystander 
cells are negative. D. The tumor cells display granular cytoplasmic positivity for TIA-1 with paranuclear accumulation 
in the Golgi region. E. The large anaplastic cells and hallmark cells are immunoreactive for fascin. F. Tumor cells 
show negative immunoreactivity for ALK-1. G. SMA staining showing positivity of the spindled-cells cells and internal 
control of the blood vessels, but not the large anaplastic cells. H. Ki-67 nuclear staining is shown in 51% of the tumor 
cells. Dako Envision/diaminobenzidine, original magnification, each ×400, with an exceptional E, ×200.
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composed of large bizarre cells and spindle to 
stellate shaped cells grown in fascicular with a 
focally whorled pattern with additional infiltra-
tions of small lymphocytes, while the lymph 
node architecture was completely effaced by 
the tumor (Figure 2A). The large anaplastic 
cells possessed coarse vesicular nuclei with 
irregular nuclear contours, prominent nucleoli 
and eosinophilic cytoplasm (Figure 2B). A retro-
spective review of transbronchial lung biopsy 
revealed a sarcoma composed of small num-
bers of discohesive bizarre malignant cells with 
a stronger inflammatory milieu, mainly lympho-
cytes and granulocytes (Figure 2C), more close-
ly resembling that of an inflammatory malignant 
fibrous histiocytoma (MFH) or HL. The tumor 
cells contained moderate amount of pink cyto-
plasm, pleomorphic, cerebriform, donut shaped 
or horseshoe-shaped nuclei with prominent 
nucleoli (Figure 2D). These atypical anaplastic 
large cell infiltrate involved the peribronchial 
and interstitial areas of the lung, and complete-
ly destroyed the normal pulmonary archite- 
cture.

By immunohistochemical staining, the large 
cells within tumor were strongly positive for 
CD30 (Figure 3A), EMA (Figure 3B), Granzyme 
B (Figure 3C), TIA-1 (Figure 3D), and fascin 
(Figure 3E), but negative for ALK-1 (Figure 3F). 
The interspersed spindled cells in the tumor 
were diffusely and strongly positive for α-SMA 
(Figure 3G), along with vimentin, but negative 
reaction to lymphoid makers and all other anti-
bodies. The background cells were variably 

positive for BOB.1, CD1a, CD3, CD4, CD15, 
CD45, CD45RO, CD5, CD8, CD20, CD79α, 
CD21, CD35, CD68, CD163, OCT-2, and PAX-5. 
Stain for Cytokeratin, CK7, HMB45, S100 pro-
tein, synaptophysin, and TTF-1 were totally neg-
ative. The MIB-1 proliferative index of this tumor 
was 51% (Figure 3H). The immunoprofile of the 
pulmonary lesion were virtually identical to that 
of the node biopsy described above (not shown). 
These findings were diagnostic of ALCL of null-
cell lineage, sarcomatoid variant.

Because the patient showed severe inflamma-
tory symptoms, several inflammatory cytokines 
that might be produced in situ by tumor cells 
were evaluated by immunohistiochemistry. As 
shown in Figure 4, the malignant cells were 
consistent positivity for IL-2 (Figure 4A), IL-6 
(Figure 4B), and IL-8 (Figure 4C), with no detect-
able G-CSF. Among these, the tumor showed a 
much higher concentration of IL-6 as deter-
mined by a higher intensity of staining.

With a diagnosis of ALCL, the patient under-
went three cycles of CHOP chemotherapy regi-
men. The patient achieves complete remission 
and remains free of disease 10 months after 
diagnosis.

Discussion

Sarcomatoid variant of ALCL is an extremely 
rare histologic variant of ALCL that consists of 
large, bizarre, often spindle-shaped, neoplastic 
cells, resembling a soft tissue sarcoma [9]. So 

Figure 4. Immunhistochemical detection of cytokine expression in sarcomatoid variant of ALCL. A. Tumor cells show 
a cytoplasmic expression of IL-2. B. Tumor cells are positive for IL-6. C. Tumor cells are positive for IL-8. Dako Envision 
/diaminobenzidine, original magnification, each ×400.
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Table 1. Summary of sarcomatoid variant of anaplastic large cell lymphoma of T-cell/null-cell lineage
Source Age (y)/Sex Nodal Sites Extranodal Sites Initial Diagnosis Lineage IHC Profile Follow-up
Chan JK, et al. [9] 45/M Inguinal, paraaortic, and 

cervical
Soft tissue of leg High-grade sarcoma T-cell LCA, CD30, EMA, UCHL-1 DOD-infection

Dusenbery D, et al. [10] 42/F Inguinal, paratrcheal, medi-
astinal, thoracic, para-aortic, 
rightgroin lymph nodes

Breast, subxiphoid area, right 
groin, psoas muscle, liver, pan-
creas, thyroid, lung, right thigh

Poorly differentated 
malignant neoplasm 
(carcinoma×sarcoma)

T-cell Ki-1, Vimentin, EMA, 
UCHL-1

DOD

Bueso-Ramos CE, et al. [11] 79/M Para-aortic Soft tissues of elbow Malignant fibrous histiocytoma T-cell LCA, UCHL-1, CD43, 
CD30

FOD

Suzuki R, et al. [12] 6/F Axillary and supraclavicular Inflammatory myofibroblastic 
tumors

Null cell ALK (cytoplasmic), CD30, 
CD4, EMA, TIA-1, and 
granzyme B

FOD

Pereira EM, et al. [13] 92/F Right axilla Left breast Primary breast neoplasm T-cell ALK1-negative, Vimentin, 
LCA, Ki-1, EMA, UCHL-1

DOD-infection

Ogose A, et al. [14] 51/M Superficial mass in left groin Malignant fibrous histiocytoma T-cell ALK1-negative, Vimentin, 
Ki-1, EMA, UCHL-1

FOD

Wang J, et al. [15] 60/M Right pre-auricular skin mass Large cell lymphoma T-cell ALK1-negative, CD30, 
CD45, CD2, CD43, Actin

Undergoing chemo-
therapy

Bassett K., et al. [16] 68/F Right and left lower back skin 
mass

Spindle-shaped cell sarcoma T-cell ALK1-negative, CD3, 
CD4, CD30, CD8

FOD

Allory Y, et al. [17] 78/F Bladder Inflammatory myofibroblastic 
tumors

T-cell ALK-1, CD30, EMA, TIA-1, 
and granzyme B, CD2, 
CD3, CD5

Unknown

Kashiwabara K, et al. [18] 44/M Hilar, mediastinal, paraaor-
tic, left supraclavicular and 
inguinal

Gastric and pulmonary involve-
ment

T-cell Ki-1/Ber-H2 (CD30), 
UCHL-1 (CD45RO), EMA

Remission

Vij M, et al. [19] 14/M Left iliac bone, retroperitoneal 
mass, multiple intra-abdominal 
lymphnodes

Supraclavicular swelling involv-
ing right steronoclavicular joint.

Soft tissue sarcoma T-cell ALK-1, LCA, CD3, CD30 Unknown

Present case 47/F Bilateral cervical, supraclavicu-
lar axillary, mediastinal, hilar, 
paraaortic

Bilateral lung Malignant fibrous histiocytoma Null cell ALK1-negative, CD30, 
CD45, EMA, TIA-1, 
granzyme B

Remission

*IHC indicates immunohistochemical; LCA, leukocyte common antigen; EMA, epithelial membrane antigen; CK, cytokeratin; DOD, dead of disease; FOD, free of disease.
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far, less than 11 such cases have been report-
ed after extensive review of the literature in the 
literature [9-19], and only 5 cases are well doc-
umented [9, 11-14]. The clinical and pathologi-
cal features of previously documented cases 
and the present cases are summarized in Table 
1. The patient's ages ranged from 6 to 92 years, 
with a median age of 52 years, but most are 
adult aged between 42 and 92 years of age. 
Men and women are equally affected. These 
tumors presents with lymph node involvement 
in about 66% (8/12) of cases, while extranodal 
spread in 91% (11/12) of cases. Among them, 3 
cases are ALK-positive and 5 cases are ALK-
negative, whereas the remaining 4 cases have 
not been tested for ALK. However, no case test-
ing for ALK with both nodal and pulmonary 
involvement has been described previously, 
and the expression of cytokines was not evalu-
ated in any of these cases. The present report 
describes an extremely rare case of ALK-
negative sarcomatoid ALCL involving multiple 
lymph nodes and both lungs in an adult woman 
who presented with severe inflammatory symp-
toms. A transbronchial lung biopsy and subse-
quent lymph node biopsy displayed a mixture of 
scattered large atypical cells or with interweav-
ing fascicles of plump spindle-shaped cells in 
strong inflammatory background, mimicking a 
soft tissue sarcoma, particularly MFH. 
Nerveless, the immunoreactivity for CD30, 
EMA, TIA-1, Granzyme B, and fascin, but 
absence of ALK expression, in combination with 
its sarcomatoid morphologic and clinical fea-
tures, support the diagnosis of an ALK-negative 
form of systemic sarcomatoid ALCL. More 
importantly, the tumor in this case also pro-
duced large quantities of IL-2, IL-6, IL-8, and 
G-CSF, which we believe could contribute to the 
sarcomatoid morphology of this tumor and 
associate with the patient’s systemic inflamma-
tory symptoms through their local and systemic 
effects. Thus, we believe our case represent 
first example of sarcomatoid variant of ALCL 
expressing cytokines.

Clinically, our patient, as seen in the majority of 
cases with systemic ALCL, initially presented 
with a relatively uniform clinical picture related 
to her tumors, the B symptoms, including fever 
of unknown origin, cough, night sweats, weight 
loss, and high white blood cell counts, com-
bined with pulmonary involvement and subse-
quent enlargement of peripheral lymph nodes. 
Primary pulmonary ALCL are very uncommon, 

whereas secondary infiltration of the lung by 
hematologic malignancies is a frequent finding 
[25]. Several case reports and clinical studies 
show similar presentation in ALCL patients, in 
which the clinical manifestations naturally 
prompte extensive but mostly negative microbi-
ology and serology tests for a cause of pre-
sumed infection and/or sepsis [26-28]. Other 
tests can suggest that malignancy is present, 
but cannot be differentiated clinically and 
radiologically from other common mass lesions. 
A biopsy, with the help of ancillary studies, such 
as immunohistochemical stains, is usually nec-
essary to make a definitive diagnosis. 

Histologically, the nodal lesion in our case 
showed sarcomatoid histologic features com-
posed of pleomorphic spindle-shaped cells, 
similar to those previously described sarcoma-
toid variant of ALCL [9, 11], while the pulmonary 
lesion showed scattered large, discohesive 
bizarre malignant cells set amidst a stronger 
inflammatory milieu, a morphological appear-
ance resembling inflammatory MFH or HL. In 
fact, coexistence of different morphological 
patterns involving at least two separate sites in 
a single patient with ALCL is extremely uncom-
mon [8]. Despite morphologic diversity, the hall-
mark cell is characteristic of this variant having 
an eccentrically placed nucleus with horse-
shoe, wreath, or embryoid appearing morphol-
ogy and a paranuclear hof. Also, these malig-
nant cells in both nodal and pulmonary lesions 
revealed essentially similar immunohistochem-
ical features, they were positive for CD30 in a 
membranous and Golgi staining pattern, EMA, 
TIA-1, granzyme B, fascin, but no reactivity for 
ALK-1, CD15, and T- or B-lineage-specific mark-
er, ruling out other subtypes of CD30-positive 
T- or B-cell lymphoma with anaplastic features, 
and classical HL, thus being consistent with a 
ALK-negative ALCL of null-cell lineage. Most 
ALCL tumors express some T-cell markers such 
as CD3, CD7 and CD43, but all B-cell markers 
are negative. In the null cell type, virtually all 
T-cell markers are negative, but most cases 
harbor T-cell receptor rearrangements, sug-
gesting T-cell lineage [4]. CD45 can be negative 
and CD15 is almost always negative, which is 
helpful in distinguishing this entity from HL. 
Fascin, an actin-bundling protein involved in 
the formation of dendritic processes of matur-
ing Langerhans cells, were found to be positive 
in these large cells in our case. Previously, fas-
cin has been found to be a sensitive marker for 
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classical Reed-Sternberg cells, and can be 
used to distinguish HL from ALCL and other 
NHL. Recently, it was shown that ALCL also 
expresses this protein [29, 30]. SMA has been 
reported in several cases of sarcomatoid vari-
ant of ALCL [12, 17], but whether individual 
SMA positive cell is a neoplastic or a reactive 
process is controversial. It was of great interest 
that the spindled cells in our case reacted for 
α-SMA, along with vimentin, but not lymphoid 
makers, indicative of myofibroblasts, thus at 
least a subset of such cells, if not all, repre-
sents a reactive, rather than a neoplastic, pro-
cess, the true neoplasia cells as previously 
reported [12, 17].

Sarcomatoid variant of ALCL is frequently mis-
diagnosed as high-grade sarcoma [9], such as 
MFH [14], inflammatory myofibroblastic tumor 
[12], melanoma, anaplastic or sarcomatoid car-
cinoma [3, 9, 13], due to its sarcomatoid fea-
tures [4]. As the morphological variants of ALCL 
cannot reliably be identified without ALK 
expression, ALK-negative ALCL comprises exc- 
lusively cases with sarcomatoid morphology. 
The negativity for ALK in sarcomatoid variant of 
ALCL and react positively with vimentin and 
EMA may be a further point of confusion since 
this tumor, whereas reactivity may be negative 
or weak with respect to leukocyte common 
antigen [9, 11-14]. Inflammatory myofibroblas-
tic tumors, which showed cytoplasmic ALK and 
α-SMA expression, thus may mimic sarcoma-
toid variant of ALCL [12], but they are negative 
for CD30 and EMA. Malignant melanomas may 
show unusual, variable morphological features, 
usually express HMB-45, melan-A, and S100 
protein, while sarcomatoid ALCL does not 
express these melanocytic markers, but con-
sistently show lymphoid markers as well as 
paranuclear and membranous immunoreactiv-
ity for CD30 [1, 3, 9, 11]. Sarcomatoid carcino-
ma is an infrequent neoplasm demonstrating 
variable histologic appearances, including a 
fibromatosis-like or MFH pattern. However, the 
highly characteristic perivascular cuffs of large 
pleomorphic cells in ALCL are not observed in 
sarcomatoid carcinoma [3, 9]. In addition, 
despite the similar pattern of immunopositivity 
for EMA in both sarcomatoid carcinoma and 
ALCL, the former does not express CD30 and 
the latter usually does not express cytokeratins 
[3, 9, 11]. Inflammatory MFH, consisting of 
large, atypical histiocyte-like cells set amidst 
an inflammatory backdrop of eosinophils, neu-

trophils, lymphocytes, and xanthoma cells, can 
be difficult to distinguish from HL and NHL, par-
ticularly of the Ki-1 anaplastic large-cell type in 
small biopsy specimens, but it consistently 
lacks CD30 and other lymphoid markers [31]. 
Spindled cell sarcomas are considered a diag-
nosis of exclusion, and immunohistochemical 
panels should be used to differentiate them 
from sarcomatoid variant of ALCL primary 
affecting the node and lung. Strong CD30 posi-
tivity in the majority of the neoplastic cells is 
the most important diagnostic feature for ALCL, 
and it also has a cytotoxic phenotype as shown 
by expression of TIA-1 or granzyme B or both in 
the neoplastic cells.

Among the lymphomas, H-RS cells in HL secrete 
a variety of cytokines, while most NHL cells do 
not produce cytokines in excess amounts [20], 
with a notable exception of ALCL [20, 21]. ALCL 
cells in cultures can express many cytokines 
including IL-1, -5, -6, -8, -9, TNF-α, as well as a 
variety of cytokine receptors [20]. Cytokines 
either can be produced or exert effects on neo-
plastic or reactive cells to promote growth and 
survival and foster immune privilege. Increased 
expression of cytokines, such as G-CSF and 
IL-2 or IL-6, and release into the blood might 
also relate to the systemic symptoms and the 
aggressive course of the disease [28]. Such 
effects, however, may be influenced by the 
quantity and the type of cytokine produced, 
with tumors secreting IL-6 being particularly 
associated with pronounced systemic features 
[26, 27]. The production of IL-6 by ALCL was 
previously suggested by two case reports of 
patients with ALCL whose elevated serum IL-6 
levels normalized following successful chemo-
therapy [26, 32]. However, in these patients, 
only the serum level of IL-6, other than produc-
tion from tumor cell, has been measured. In our 
case, the tumor cells selectively produce IL-2, 
IL-6 and IL-8, which may explain the systemic 
inflammatory B symptoms in our patient. In 
addition, inflammatory mediators secreted by 
tumour cells are growth-stimulatory for diverse 
cell types. For example, they might promote the 
proliferation of both stromal fibroblasts or myo-
fibroblasts and tumour cells associated with 
the development and progression of ALCL. In 
this regard, these SMA-positive spindled cells 
might develop by aberrantly expressed cyto-
kines or chemokines from tumor cells, thus 
resulting in sarcomatoid morphology of this 
variant. Our case, however, in contrast to previ-
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ous reports, somewhat confirms previous 
observation that in sarcomatoid variant, the 
sarcomatoid features may not be correlated 
with ALK expression [12, 13]. 

Clearly, further studies are required to fully elu-
cidate this hypothesis.

ALK-negative ALCL has progressive clinical 
course and prognosis are worse in comparison 
to patients with ALK-positive tumors [33]. 
Specifically, the overall 5-year survival of pati- 
ents with ALK-negative ALCL was only 49% 
compared with 70% for those with ALK-positive 
ALCL [33]. With regard to sarcomatoid variant 
of ALCL, due to its rarity, the prognosis is not 
well defined. Among the 10 cases of sarcoma-
toid ALCL with available follow-up data in the 
literature, including the present case [9, 11-14], 
two patients died of disease as a consequence 
of delayed diagnosis or infection, the remaining 
patients underwent multidrug chemotherapy, 
and achieved complete response and partial 
response, respectively.

In conclusion, ALK-negative sarcomatoid vari-
ant of ALCL with multiple nodal and bilateral 
pulmonary involvements was a rarest and most 
misleading condition that has never been 
reported previously. Because this patient ini-
tially presented with pulmonary involvement 
and B symptoms due to cytokines produced by 
tumor, therefore mimic inflammatory syn-
dromes, which may delay the diagnosis and 
treatment. This case also highlights the fact 
that histological confirmation of an underlying 
malignancy, especially the ALK-negative form, 
can prove difficult. However, to avoid such pit-
falls, sarcomatoid variant of ALCL should be 
considered when a nodal or extranodal sarco-
matoid lesion is encountered. An immunohisto-
chemical panel including lymphoid markers 
and CD30 is recommended as part of the work-
up for such neoplasm.

Acknowledgements

This research was supported by grants No. 
31201037 (Dr. L. Yu) and No. 30972589 (Dr. S. 
J. Yang) from The National Natural Science 
Foundation of China.

Disclosure of conflict of interest

None.

Address correspondence to: Dr. Shou Jing Yang, 
Department of Pathology, Xi Jing Hospital, 4th 

Military Medical University, 169 Chang Le Xi Road 
Xi’an, Shaanxi 710032. Tel: (011) 8629-84773527; 
Fax: (011) 8629-84773624; E-mail: yangsj@fmmu.
edu.cn

References

[1] Chan JK, Banks PM, Cleary ML, Delsol G, De 
Wolf-Peeters C, Falini B, Gatter KC, Grogan TM, 
Harris NL, Isaacson PG, et al. A revised 
European American classification of lymphoid 
neoplasms proposed by the International 
Lymphoma Study Group. A summary version. 
Am J Clin Pathol 1995; 103: 543-560.

[2] Harris NL, Jaffe ES, Diebold J, Flandrin G, 
Muller-Hermelink HK, Vardiman J, Lister TA 
and Bloomfield CD. The World Health Orga- 
nization classification of neoplastic diseases 
of the haematopoietic and lymphoid tissues: 
Report of the Clinical Advisory Committee 
Meeting, Airlie House, Virginia, November 
1997. Histopathology 2000; 36: 69-86.

[3] Stein H, Foss HD, Durkop H, Marafioti T, Delsol 
G, Pulford K, Pileri S and Falini B. CD30 (+) 
anaplastic large cell lymphoma: a review of its 
histopathologic, genetic, and clinical features. 
Blood 2000; 96: 3681-3695.

[4] Mason DY, Harris NL, Delsol G, Stein H, Campo 
E, Kinney MC, Jaffe ES and Falini B. Anaplastic 
large cell lymphoma (ALCL), ALK-negative. In: 
Swerdlow SH, Campo E, Harris NL, Jaffe ES, 
Pileri SA, Stein H, Thiele J, Vardiman JW, edi-
tors. WHO classification of tumours of haema-
topoietic and lymphoid tissues. Lyon: IARC; 
2008. pp. 317-319.

[5] Ferreri AJ, Govi S, Pileri SA and Savage KJ. 
Anaplastic large cell lymphoma, ALK-negative. 
Crit Rev Oncol Hematol 2013; 85: 206-215.

[6] Benharroch D, Meguerian-Bedoyan Z, Lamant 
L, Amin C, Brugieres L, Terrier-Lacombe MJ, 
Haralambieva E, Pulford K, Pileri S, Morris SW, 
Mason DY and Delsol G. ALK-positive lympho-
ma: a single disease with a broad spectrum of 
morphology. Blood 1998; 91: 2076-2084.

[7] Chan JK. Anaplastic large cell lymphoma: rede-
fining its morphologic spectrum and impor-
tance of recognition of the ALK-positive sub-
set. Adv Anat Pathol 1998; 5: 281-313.

[8] Jaffe ES. Anaplastic large cell lymphoma: the 
shifting sands of diagnostic hematopathology. 
Mod Pathol 2001; 14: 219-228.

[9] Chan JK, Buchanan R and Fletcher CD. 
Sarcomatoid variant of anaplastic large-cell 
Ki-1 lymphoma. Am J Surg Pathol 1990; 14: 
983-988.

[10] Dusenbery D, Jones DB, Sapp KW and Lemons 
FM. Cytologic findings in the sarcomatoid vari-
ant of large cell anaplastic (Ki-1) lymphoma. A 
case report. Acta Cytol 1993; 37: 508-514.



Sarcomatoid ALCL producing proinflammatory cytokines

4815 Int J Clin Exp Pathol 2014;7(8):4806-4816

[11] Bueso-Ramos CE, Pugh WC and Butler JJ. 
Anaplastic large cell lymphoma presenting as 
a soft-tissue mass mimicking sarcoma. Mod 
Pathol 1994; 7: 497-500.

[12] Suzuki R, Seto M, Nakamura S, Nakagawa A, 
Hara K and Takeuchi K. Sarcomatoid variant of 
anaplastic large cell lymphoma with cytoplas-
mic ALK and alpha-smooth muscle actin ex-
pression: a mimic of inflammatory myofibro-
blastic tumor. Am J Pathol 2001; 159: 383-
384.

[13] Pereira EM, Maeda SA and Reis-Filho JS. 
Sarcomatoid variant of anaplastic large cell 
lymphoma mimicking a primary breast cancer: 
a challenging diagnosis. Arch Pathol Lab Med 
2002; 126: 723-726.

[14] Ogose A, Umezu H, Nikkuni K, Urakawa T and 
Hotta T. Anaplastic lymphoma kinase negative 
sarcomatoid variant of anaplastic large-cell 
lymphoma presenting as a malignant fibrous 
histiocytoma. Virchows Arch 2003; 442: 611-
613.

[15] Wang J, Sun NC, Nozawa Y, Arber DA, Chu P, 
Chang KL and Weiss LM. Histological and im-
munohistochemical characterization of extra-
nodal diffuse large-cell lymphomas with promi-
nent spindle cell features. Histopathology 
2001; 39: 476-481.

[16] Bassett K, Stutz N, Stenstrom ML, Wood GS 
and Fleming MG. Primary cutaneous sarcoma-
toid anaplastic large-cell lymphoma. Am J 
Dermatopathol 2012; 34: 301-304.

[17] Allory Y, Merabet Z, Copie-Bergman C, Lange F, 
Yiou R and Gaulard P. Sarcomatoid variant of 
anaplastic large cell lymphoma mimics ALK-1-
positive inflammatory myofibroblastic tumor in 
bladder. Am J Surg Pathol 2005; 29: 838-839.

[18] Kashiwabara K, Nakamura H, Kusama H, Kishi 
K, Yagyu H, Takagi S and Matsuoka T. Ki-1 
(CD30)-positive anaplastic large cell lympho-
ma, sarcomatoid variant accompanied by 
spontaneously regressing lymphadenopathy. 
Intern Med 1999; 38: 49-53.

[19] Vij M, Dhir B, Verma R, Agrawal V, Agarwal V, 
Jaiswal S and Pandey R. Cytomorphology of 
ALK+anaplastic large cell lymphoma display-
ing spindle cells mimicking a sarcomatous tu-
mor: report of a case. Diagn Cytopathol 2011; 
39: 775-779.

[20] Hsu SM, Waldron J, Xie SS and Hsu PL. 
Hodgkin’s Disease and Anaplastic Large Cell 
Lymphoma Revisited. 1. unique cytokine and 
cytokine receptor profile distinguished from 
that of non-hodgkin’s lymphomas. J Biomed 
Sci 1995; 2: 302-313.

[21] Al-Hashmi I, Decoteau J, Gruss HJ, Zielenska 
M, Thorner P, Poon A, Reis M, Freedman M and 
Lorenzana A. Establishment of a cytokine-pro-
ducing anaplastic large-cell lymphoma cell line 

containing the t(2;5) translocation: potential 
role of cytokines in clinical manifestations. 
Leuk Lymphoma 2001; 40: 599-611.

[22] Hsu SM and Hsu PL. Autocrine and paracrine 
functions of cytokines in malignant lympho-
mas. Biomed Pharmacother 1994; 48: 433-
444.

[23] Hsu SM, Waldron JW Jr, Hsu PL and Hough AJ 
Jr. Cytokines in malignant lymphomas: review 
and prospective evaluation. Hum Pathol 1993; 
24: 1040-1057.

[24] Merz H, Fliedner A, Orscheschek K, Binder T, 
Sebald W, Muller-Hermelink HK and Feller AC. 
Cytokine expression in T-cell lymphomas and 
Hodgkin’s disease. Its possible implication in 
autocrine or paracrine production as a poten-
tial basis for neoplastic growth. Am J Pathol 
1991; 139: 1173-1180.

[25] Rush WL, Andriko JA, Taubenberger JK, Nelson 
AM, Abbondanzo SL, Travis WD and Koss MN. 
Primary anaplastic large cell lymphoma of the 
lung: a clinicopathologic study of five patients. 
Mod Pathol 2000; 13: 1285-1292.

[26] Shimamoto T, Hayashi S, Ando K, Yguchi M, 
Miyazawa K, Kimura Y, Mukai K, Serizawa H 
and Ohyashiki K. Anaplastic large-cell lympho-
ma which showed severe inflammatory status 
and myelodysplasia with increased VEGF and 
IL-6 serum levels after long-term immunosup-
pressive therapy. Am J Hematol 2001; 66: 49-
52.

[27] Saito S, Yasui K, Hosoda W, Ogawa M, 
Kobayashi N, Sakashita K and Koike K. 
CD30+anaplastic large cell lymphoma compli-
cated by pyoderma gangrenosum with in-
creased levels of serum cytokines. Eur J 
Haematol 2006; 77: 251-254.

[28] Harada Y, Yamada S, Murakami S, Mine S, 
Momosaka Y, Tsukada J, Morimoto I and Eto S. 
Ki-1 lymphoma with nodular involvement in 
liver and spleen: possible role of cytokines in 
systemic manifestation of fever and leukocyto-
sis. Dig Dis Sci 2000; 45: 2240-2246.

[29] Bakshi NA, Finn WG, Schnitzer B, Valdez R and 
Ross CW. Fascin expression in diffuse large 
B-cell lymphoma, anaplastic large cell lympho-
ma, and classical Hodgkin lymphoma. Arch 
Pathol Lab Med 2007; 131: 742-747.

[30] Fan G, Kotylo P, Neiman RS and Braziel RM. 
Comparison of fascin expression in anaplastic 
large cell lymphoma and Hodgkin disease. Am 
J Clin Pathol 2003; 119: 199-204.

[31] Khalidi HS, Singleton TP and Weiss SW. 
Inflammatory malignant fibrous histiocytoma: 
distinction from Hodgkin’s disease and non-
Hodgkin’s lymphoma by a panel of leukocyte 
markers. Mod Pathol 1997; 10: 438-442.

[32] Kubonishi I, Bandobashi K, Murata N, Daibata 
M, Ido E, Sonobe H, Ohtsuki Y and Miyoshi I. 



Sarcomatoid ALCL producing proinflammatory cytokines

4816 Int J Clin Exp Pathol 2014;7(8):4806-4816

High serum levels of CA125 and interleukin-6 
in a patient with Ki-1 lymphoma. Br J Haematol 
1997; 98: 450-452.

[33] Savage KJ, Harris NL, Vose JM, Ullrich F, Jaffe 
ES, Connors JM, Rimsza L, Pileri SA, 
Chhanabhai M, Gascoyne RD, Armitage JO and 
Weisenburger DD. ALK-anaplastic large-cell 

lymphoma is clinically and immunophenotypi-
cally different from both ALK+ALCL and periph-
eral T-cell lymphoma, not otherwise specified: 
report from the International Peripheral T-Cell 
Lymphoma Project. Blood 2008; 111: 5496-
5504.


