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Abstract

anti-CD30 antibody and an ALK enzyme inhibitor drug.

.

The anaplastic large cell ymphoma ALK+ (ALCL ALK+) is a rare malignancy in childhood, which normally occurs in ad-
vanced clinical stages. The common histological subtype is composed by large cells with cytomorphology and immunohis-
tochemistry feature of CD30 and T markers expression. The neoplasia presents a translocation t (2; 3) (p23; g35) related to
up- regulated of kinase associated with anaplastic cells (ALK), whose overexpression is detectable by immunohistochemi-
cal techniques (ALK-1). The presence of lymphadenopathies and prolonged fever can simulate an infectious process. The
presence of B symptoms, extranodal, mediastinal, visceral and cutaneous involvement, significantly reduce the prognosis
of the patient. Medullary infiltration at the time of the diagnosis, together with the histological subtypes of small cells and
lymphobhistiocytic neoplasm, favouring frequent relapses. Treatment is based on different regimens and combine cytara-
bine, methotrexate, doxorubicin, prednisolone, vincristine, and 6-mercaptopurine. Other therapies include the use of an
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Introduction

The anaplastic large cell lymphoma (ALCL) is a set of malig-
nancies inside of the non-Hodgkin lymphomas, mostly with
histopathologic and immunohistochemical features like cells
of T origin. One of their first descriptions was made in 1985
by Stein et al, who presented a series of cases consisting of
lymphomas composed of large and pleomorphic cells capable
to express Ki-1 (CD30), considering it an entity derived from
activated lymphocytes, probably cytotoxic T cells [1]. Interest-
ing, a group of ALCL’s have a chromosomal translocation in-
volving the kinase of the anaplastic lymphoma (ALK), whose
protein derivative can be detected by immunohistochemistry.
The WHO 2008 ranking, reviewed in 2016, discriminates three
biological entities: ALCL (ALK +), ALCL (ALK) and primary ALCL
in skin [2, 3]. The first two are systemic neoplasms, with nodal
or extranodal involvement, while the last is typical of the skin
and lacks ALK expression. Although 90% of LACGs are consid-
ered mature T cell-derived neoplasms, they sometimes lack
the clonal rearrangements corresponding to T surface recep-
tors. Also, has not been shown definitively the possible cell

of origin in cases with "null" phenotype [4]. The ALCL (ALK +)
is rare, representing the 3% of non-Hodgkin lymphomas in
adults and 10-20% of paediatric cases, with a predominance
male to female ratio of 1.5-2: 1 [ 5- 7].

The aim of this study is to characterize ALCL (ALK +) in three
paediatric patients, one with nodal and extranodal compro-
mise, while the remaining two cases were diagnosed by bi-
opsy of axillary and cervical lymphadenopathy, respectively.

Clinical Cases

Case 1: Patient of 7-year-old, male, derived from another in-
stitution, presented prolonged fever, bilateral pleural effusion,
cervical lymphadenopathy, fatigue, weakness, weight loss and
anti - tuberculosis treatment for three months, without clini-
cal improvement. It progressed with abdominal pain and ab-
sence of catharsis, whereby and it did abdominal ultrasound
showing diffuse thickening of the wall of the colon descending
and sigmoid, as well as presence of ascitic liquid in the left
parietocolic space, Morrison space and right lower quadrant.
CT with and without contrast showed bilateral cervical lymph-
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Figure 1: A, abdominal CT corresponding to Case 1 showing colonic parietal thickening (asterisks); B, cervical image of the same pa-
tient showing laterocervical lymphadenopathy (asterisks); C, After the exploratory laparotomy performed, three greater omentum
fragments were obtained, one of which stands out in the image, with a yellowish-white color and a firm appearance.

Figure 2: A, histological image at medium magnification corresponding to a biopsied adenopathy (Case 3) where distortion of the
histoarchitecture is observed due to the presence of a malignant neoplastic proliferation of large cells (H&E, 100X); B, at higher
magnification, details of the cell population can be seen, made up of large elements, nuclei with scattered chromatin occasion-
ally notched, visible nucleolus, irregular nuclear membranes and ample cytoplasm, mostly eosinophils and eventually clear (H&E,
400X); C, histological image corresponding to the partial omentectomy in Case 1, showing diffuse tissue infiltration by large neo-

plastic cells that focally demonstrate numerous mitoses (H&E, 400X).

adenopathies, in the anterior mediastinum and retroperitone-
um. The clinical and serological laboratory tests did not show
pathological alterations (Fig. 1A — 1C). During hospitalization,
tuberculosis was ruled out, what's more an exploratory lapa-
rotomy was performed by intestinal obstruction, and the indu-
ration of the greater omentum was verified, obtaining, by par-
tial omentectomy, three irregular white-yellowish fragments,
which together measured 8 x 3 cm and weighed 15 grams. In
the largest of them, at one end, a hard-elastic nodular sector
was identified, measuring 3.5 x 2.5 x 2 cm. The cut surface was
yellowish with whitish sectors of geographical contours.

Pathology showed fibroadipose tissue infiltrated by malig-
nant large anaplastic cells, with moderate to marked aniso-
cariosis, prominent nucleoli and presence of mitotic images
typical and atypical in many sectors. Wide basophilic and oc-
casionally vacuolated cytoplasms was frecuent (Fig. 2 C). Im-
munostaining techniques were performed, resulting positive
for CD45 (ACL), CD3, CD5, CD30, ALK-1 and Ki67 (80% of the
cell population) and negative for CD1a, CD20, CD68, CD45Ro,
EMA, CK (AE1-AE3), Vimentin, Desmin and Neuronal Specific
Enolase (NSE). Subsequently, a bone marrow biopsy was sent
without pathological involvement. These findings support the

diagnosis of ALCL (ALK +). The patient received chemotherapy
with Vincristine, Actinomycin D, Ifosfamide , Doxorubicin, and
MESNA, progressing unfavourably until death.

Case 2: Patient of 14 years old, male, with history of fever,
functional impotence in left upper limb, fatigue, weakness,
and weight loss of 17 kg in three months. Received different
antibiotics schemes without favourable clinical response. The
boy evolved with left axillary and supraclavicular lymphade-
nopathies, treated again with antibiotics to which he did not
show therapeutic response. Subsequently, a lymph node bi-
opsy was performed, which was reported as a “nonspecific
lymphoproliferative process”. In such circumstances, the pa-
tient was referred to our Institution. He was afebrile, with
laboratory parameters without particularities but positive
IgG serologies for toxoplasma, parvovirus, cytomegalovirus,
Epstein-Barr virus, and chickenpox. Blood and urine cultures
performed were negative. Cervical ultrasound showed mul-
tiple bilateral lymphadenopathies predominantly on the left,
extending into the supraclavicular and axillary spaces, increas-
ing the echogenicity of the adjacent soft tissues. The chest
CT with contrast also confirmed the presence of mediastinal
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Figure 3: A, immunohistochemical expression for CD30 in neoplastic cells, with membrane distribution and occasionally paranucle-
ar (IHC, 400X); B, Neoplastic proliferation strongly expressed ALK - 1 both in the cytoplasm and in the nucleus, a pattern determined
by the ALK-NPM translocation (IHC, 200X); C, the neoplasm frequently expressed T markers, as was the case with CD5 observed in

the image (IHC, 400X).

lymphadenopathies and bilateral pleural effusion. With both
methods, no abdominal pathology was observed. Finally, a bi-
opsy of the left supraclavicular adenopathy was performed,
obtaining a whitish wedge-shaped fragment measuring 1.5 x 1
x 0.5 cm. Histopathology demonstrated a malignant neoplas-
tic proliferation, consisting of large cells, extensive cytoplasms,
moderate to marked anisokaryosis, prominent nucleoli, and
numerous atypical mitotic figures. With immunostaining tech-
niques, neoplastic cells were positive for CD45 (ACL), CD30,
CD3, ALK1 and focally EMA, while demonstrated negativity
for CD45Ro, CD20, PAX5, CK (AE1-AE3), vimentin, desmin and
NSE. The diagnosis of ALCL (ALK +) was made. The patient con-
tinued his treatment and follow-up at the original institution,
but the subsequent evolution being unknown.

Case 3: A 13- year-old male patient who began with fever and
non-painful bilateral cervical and supraclavicular lymph nodes,
without response to antibiotic treatment, who was submitted
to our Institution for study and diagnosis. The laboratory and
serologic parameters were normal. A cervical ultrasound was
performed, verifying bilateral polyadenomegaly. The CT scan
with and without contrast, also showed bilateral mediastinal,
axillary, and inguinal lymphadenopathies, in addition to ret-
roperitoneal and bilateral pleural effusion. A 3 x 1 cm axillary
adenomegaly was surgically biopsied, showing a malignant
neoplastic proliferation of large cells, with hyperchromatic
nuclei and prominent nucleoli (Fig. 2A and B). With immuno-
histochemical technique they were positive for CD45 (ACL),
CD30, CD3, CD45Ro, ALK-1 and negative for vimentin, CD20,
CK (AE1-AE3) and S100 protein. The entity was diagnosed as
ALCL (ALK +). The patient received a treatment scheme con-
sisting of vinblastine, ifosfamide, MESNA, etoposide, cytara-
bine, methotrexate and leucovorin, with poor evolution, dying
two months after diagnosis.

Discussion

In paediatrics, over 95% of ALCL are (ALK +), with a mean age
of presentation of 12-year-old [8]. In this age group, 75% of
cases present in advanced stages of the disease, particularly
in stages IlI-1V according to the St Jude classification for paedi-
atric non-Hodgkin lymphomas. It is frequently associated with

B symptoms, elevated febrile records [9], polyadenopathy,
mediastinal involvement, and extranodal infiltration in soft
tissues, lung, liver, skin, and bone. In biopsies of bone mar-
row stained with routine techniques, minor than 15% of cases
evidence extranodal infiltration upon diagnosis, although this
value can be increased to 30% with the use of immunohisto-
chemistry techniques and 50% employed RT - PCR technique
for the detection of the derivative protein of the ALK chromo-
somal translocation, both, in peripheral blood and bone mar-
row [10, 11]. On the other hand, involvement of the central
nervous system and digestive tract are uncommon. The entity
may coexist or be preceded by a hemophagocytic syndrome
[12]. In rare cases, regional lymph node and skin involvement
by ALCL (ALK +) has been observed after insect bites [13].

In the presented cases, they were male children, aged be-
tween 7 and 14 years, who demonstrated common clinical
characteristics such as fever, polyadenopathy, mediastinal
involvement and, in case 1, extranodal extension in the ab-
dominal cavity. Likewise, all cases previously received differ-
ent antibiotic regimens, without satisfactory clinical response.
Although LACG (ALK +) has a broad morphological spectrum,
in all cases there is a variable proportion of large cells. This
cell type is considered characteristic of the entity, given that
appears in all histological variants. In this sense, different pat-
terns were described: common (60% of cases), lymphohistio-
cytic (10%), small cells type (5-10%), Hodgkin-like (3%) that
can simulate nodular sclerosis of classical Hodgkin lymphoma
and, finally, a pattern of compound type (15%) [14, 15]. In the
most frequently observed histological type, large neoplastic
cells are present, with extensive cytoplasms that can be clear,
basophilic, or eosinophilic. Furthermore, they are frequently
multinucleated, with dispersed chromatin and evident nucle-
oli, sometimes simulating Reed Sternberg cells. In these cases,
partial involvement of a lymph node by the LACG (ALK +) re-
quires a differential diagnosis with a metastasis of carcinoma
[16]. The lymphohistiocytic pattern is characterized by the
presence of many reactive macrophages that accompany the
neoplastic cells, being able to simulate an inflammatory pro-
cess [17]. Furthermore, in the pattern of small cells predomi-
nates a neoplastic cell population of small to medium size,
with central and irregular nucleus, obvious nucleolus, clear
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cytoplasm and often grouped surrounding the blood vessels.
The conventional morphologic evaluation can confuse them
with peripheral T lymphoma [18]. Although the previous his-
tological variants are well defined, cases with more than one
morphological pattern have been described [14] or with his-
tological characters different from the previous ones [19, 20].
The differential diagnosis between the common variant of
LACG (ALK +) and the histological subtypes of Hodgkin's lym-
phoma (HL) is important, especially in samples from cervical
lymph nodes. In conventional microscopy, some features help
guide the diagnosis. For example, in LACG (ALK +), neoplas-
tic cells present greater cytological atypia than HL, associated
with a extensive necrotic phenomena. The accompanying cel-
lularity demonstrated in HL is not usually observed in LACG
(ALK +). Immunohistochemistry contributes significantly to the
diagnosis. In HL, neoplastic cells co-express CD30 and CD15,
contrary to LACG (ALK +). Likewise, the expression of CD30 in
LACG (ALK +) is more intense than HL. Of course, ALK1 is nega-
tive in Hodgkin cells, Reed Sternberg cells and Reed Sternberg
like-cells. Sternberg cells, and Reed Sternberg like cells.

The immunohistochemical technique demonstrates that large
neoplastic cells strongly express CD30 both, in the cytoplasmic
membrane and in the Golgi zone [21], while in the small cell
variant, the expression may be low or absent. In cases with
a lymphohistiocytic pattern, CD30 expression is only found
in larger neoplastic cells, which tend to be organized in small
perivascular groups [16]. The development of an anti-ALK
monoclonal antibody allowed the identification of LACG (ALK
+) without the need for additional molecular studies. In this
sense, the most frequently found genetic alteration is the t (2;
3) (p23; g35) translocation between the ALK gene located on
chromosome 2 and the nucleophosmin gene (NPM) located
on chromosome 5. Variations of the translocation fenomena
can occur, involving to the chromosomes [1, 2, 3, 17, 19, 22]
and X causing, in all cases, up- regulation of ALK [22]. In such
circumstances, immunohistochemical expression will be cy-
toplasmic and nuclear, however, in the small cell variant, the
marking is predominantly nuclear [5]. Frequently, neoplastic
cells express T lineage antigens, although they may be loss of
this characteristic, acquiring a “null” phenotype [23] (Fig. 3A
— 3C). Also, this neoplasia can show variably immunolabel for
CD45, CD45Ro and occasionally epithelial membrane antigen
(EMA) and cytotoxic cell self-antigens. However, the expres-
sion for CD25 (IL-2 receptor) is usually intense [24, 25].

In the presented cases, the histological pattern corresponded
to the common type, with immunohistochemical expression
for CD45, CD30 and ALK-1. Likewise, all demonstrated immu-
nostaining for T markers (CD3, CD5 and CD45Ro). The case 2 is
unique, because focal expression for EMA was showed.

Important negative prognostic factors were associated to
LACG (ALK +), such as the mediastinal, visceral (liver, spleen,
lung), cutaneous involvements and B symptoms [26, 27].
Both, the progression-free survival, and the overall survival
were reduced in cases with at least one clinical factor of risk
[27]. Curiously, 12% of children and adolescents can develop
a hemophagocytic syndrome, without negatively influencing
the evolution [28]. Small cell and lymphohistiocytic variants
as well as medullary infiltration at diagnosis are risk factors for

disease relapse [26]. Chemotherapy regimens combine cyta-
rabine, methotrexate, doxorubicin, prednisolone, vincristine,
and 6-mercaptopurine. Other therapies include brentuximab
vedotin, an antibody directed against the CD30 transmem-
brane glycoprotein receptor , and crizotinib , an ALK inhibitor
[29].

Conclusion

The ALCL (ALK +) is a haematological malignancy uncommon
in children, usually seen in advanced clinical stages. Symptoms
B, mediastinal, visceral and cutaneous involvement are pre-
sented as poor prognostic factors. Small cell histologic sub-
types, lymphohistiocytic, and medullary infiltration increase
the risk of disease relapse. As first to line treatment different
schemes that combine different drugs are used chemothera-
peutic. Although the knowledge of this entity has expanded
in recent decades, a greater number of studies in paediatric
populations are necessary to standardize the therapy.
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