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Disseminated Double-Hit Lymphoma in a Young Adult
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ABSTRACT

High-grade B-cell lymphoma with MYC and BCL2 and-or BCLé6 rearrangements, also called double-
hit lymphoma, is an aggressive mature B-cell lymphoma that carries both MYC and BCL2 and/or BCL6
translocations. This can present as a diagnostic challenge since clinical characteristics, morphology and
immunophenotype are not accurate indicators of underlying genetic aberrationsin this type of lymphoma.
We report a case of a 25-year-old male who presented with a one-year history of cough, gradually
increasing abdominal girth and jaundice. Definitive diagnosis was made post-mortem with additional
ancillary studies using immunohistochemistry staining and fluorescent in-situ hybridization studies.
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is situ hybridization (FISH), without much regard for
its clinical features and heterogenous morphologies.
Double hit lymphomas confer poorer prognosis and
lower response to usual chemotherapy regimens.! Here
we present an autopsy case of a 25-year-old male who
presented with one year history of cough, increasing
abdominal girth, jaundice and abdominal pain.

CASE

The patient was a 25-year-old, male admitted for
abdominal pain. Two years prior to admission, patient
had repeated episodes of non-productive cough with
accompanying undocumented, on and off fever. One year
prior to admission, patient had more frequent febrile
episodes still with non-productive cough. Over time, he
began experiencing recurrent burning epigastric pain
with increasing abdominal girth, early satiety, generalized
weakness, progressive weight loss, bipedal edema and
jaundice. Patient was eventually admitted at our institution
with physical examination findings showing tachycardia,
tachypnea, icteric sclerae, decreased breath sounds, a
distended abdomen with right hemiabdominal tenderness,
jaundice, and bipedal edema. Laboratory exams revealed
anemia, thrombocytopenia, deranged coagulation
parameters, hypercalcemia, hypoalbuminemia, elevated
transaminases, elevated alkaline phosphatase, three-fold
elevation in CA 19-9 and a non-reactive hepatitis profile.
Radiographic studies revealed pulmonary changes and
bilateral pleural effusion. Ultrasound findings of the

> liver revealed multiple hypoechoic nodules, largest at
@@@@ ’ segment VIII measuring 3 x 3 x 6 cm with non-dilated
Crossref intrahepatic ducts and common bile duct. Ascites was
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minimal. Patient’s condition deteriorated over the course
of admission with persistent fever, progressing jaundice
and anasarca. Biopsy of the liver nodules was not done
due to the unstable condition of the patient. Despite
medical management and intubation, patient succumbed
on his ninth hospital day of admission.

AUTOPSY FINDINGS

The decedent was received for partial autopsy 7-hours
postmortem. The head was normocephalic with note
of facial edema, particularly evident at the periorbital
area and lips. The sclerae were icteric. The neck was
symmetrical with multiple palpable lymph nodes. The
abdomen was soft and distended with a measured girth
of 89 cm. There were multiple petechiae noted over the
anterior abdomen.

Upon opening of the thoraco-abdominal area, the liver
was studded with multiple, yellow, firm lesions. Straw-
colored, ascitic fluid amounting to 1600 cc was drained.
Bilateral = serosanguinous pleural fluid amounting
to 400 cc on the right and 360 cc on the left were also
drained. The liver was enlarged, weighing 2,700 grams,
well-above the normal reference range. Its surface was
nodular and studded with multiple yellow, firm masses,
the largest measuring 9 cm in greatest diameter. Cut
sections revealed a red-brown parenchyma with yellow,
firm nodules interspersed throughout the substance of
the liver (Figure 1A). Microscopic sections of the liver
revealed sheets of hyperchromatic cells with a diffuse
growth pattern. On higher magnification, the cells were
atypical and pleomorphic with abundant cytoplasm,
large, hyperchromatic nuclei and prominent nucleoli
(Figure 1B-C). Mitotic figures and apoptotic cells were
also identified. The spleen was also enlarged, weighing
285 grams, above the normal reference range. The
capsule was intact with multiple, yellow, firm nodules
throughout. Cut sections showed multiple, yellow, firm
nodules scattered throughout the entirety of the splenic
parenchyma. Microscopic sections revealed similar tumor
infiltrates as that of the liver (Figure 2A). The pancreas,
gallbladder, bilateral kidneys, bilateral adrenal glands,
bilateral lungs all showed variably-sized nodules of the
same gross and tumor microscopic features as that of
the liver and spleen. The bone marrow smears revealed
atypical lymphoid population with large irregular nuclei,
prominent nucleoli and moderate cytoplasm (Figure 2B).
Enlarged pulmonary hilar lymph nodes with sizes ranging
from 3 to 8 cm in greatest diameter were also noted on
further dissection, cut sections of which showed tan-
brown, fleshy to friable surfaces. Enlarged lymph nodes
were also noted in the peripancreatic and inguinal areas.
Microscopic examination revealed effacement of the usual
lymph node architecture and replaced by sheets of atypical,
pleomorphic, discohesive cells with large nucleus and
prominent nucleolus, some cells exhibiting eosinophilic
nucleoli (Figure 2C-D). Immunohistochemistry studies
were done on the posterior mediastinal lymph node which
revealed positivity for the following stains: Leukocyte
common antigen (LCA), CD20 (diffuse, strong), PAX-
5 (diffuse, strong), CD30 (patchy, weak) (Figure 3).
Subsequent immunohistochemistry studies were done
which revealed positivity for BCL-2 (>40%), C-MYC
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Figure 1. (A) Gross appearance of the liver showing variably-
sized, firm, nodules throughout; (B) Photomicrographs of the
liver showing sheets of tumor infiltrates within the parenchyma,
H&E, 10x and (C) 40x.

(>50%) and a proliferative index of 50-60% using Ki-67.
The tumor cells were negative for the following stains:
CD5, TdT, Cyclin D1, CD10, BCL-6, MUM-1, pan-
cytokeratin and HMB-45. Molecular analysis using FISH
was done revealing translocation rearrangements in MYC
(5.56%) and BCL-2 (8.25%), trisomy 8 (IgH/Myc fusion),
and no BCL-6 rearrangement (Figure 4).

Given the said morphology, the immunophenotype and
molecular characteristics, the final diagnosis given to this
case was a high-grade B-cell lymphoma with MYC and
BCL-2 rearrangements (double hit lymphoma).
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Figure 2. (A) Photomicrographs of the tumor infiltrates in the spleen, H&E, 40x; (B) bone marrow, Wright, 100x; (C)

perihilar lymph node, H&E, 40x and (D) pancreas, H&E, 40x

nucleoli and scant cytoplasm.

. The tumor cells show large, vesicular nuclei with prominent

Figure 3. (A) Neoplastic cells showing positivity with the following immunohistochemistry studies: LCA, 40x; (B) CD20,
40x; (C) bcl-2, 40x; (D) and C-myc, 40X. LCA, CD 20 and C-myc show diffuse, strong positivity while bcl-2 showed variable
staining intensity in >40% of the tumor cells.
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Figure 4. (A) Fluorescent in-situ hybridization study showing: Absence of BCL-6 rearrangement; (B) presence
of MYC rearrangement (11.11%, cut-off value of >10%); (C) BCL-2 rearrangement (8.25%, cut-off value of
>8%); (D) and, t(8:14) aberration on the MYC gene (8q24) (5.66%, cut-off value of 2%).

DISCUSSION

With the advent of more discoveries about the biology
and genetics of hematolymphoid neoplasms, newer types
of lymphomas have been identified and reclassified by
the WHO."? Among these lymphomas are the so-called
double-hit lymphomas. The term “double hit” as defined
for this category refers only to the co-occurrence of MYC
and BCL-2 and/or BCL-6 translocations. Exceptions for
this category are lymphomas that do not harbor MYC
translocations as well as MYC-associated translocations in
other genes other than BCL-2 and/or BCL-6, transformed
follicular lymphomas and B-lymphoblastic leukemia/
lymphoma with MYC and BLC-2 translocations.! Much
interest has been piqued by aggressive B-cell lymphomas,
particularly DLBCLs, because a small subgroup of
these patients were observed to be resistant to standard
chemotherapy, had dismal overall survival despite
treatment and preponderance of extranodal spread
particularly in the central nervous system and bone
marrow.'® The advances in molecular testing has paved
the way for the identification of certain genetic aberrations
that have led to the establishment of this new category
of aggressive B-cell lymphoma.> Diagnosis is made by
detection of rearrangements of MYC, BCL-2, and BCL-6
by a cytogenetic or molecular method such as FISH.

A peculiarity in our case is the age at presentation of the
patient. Majority of double-hit lymphoma cases present in
elderly patients, with a median age at diagnosis ranging
from 51-65 years, and a slight male predominance.! DHL

are reported rarely in young adults, adolescents and
children.* To date, there has been no reported case of
DHL among the said population in the Philippines.

Most of the patients were diagnosed in the advanced
stages and presented with widespread disease, with most
cases involving the central nervous system (CNS) and bone
marrow. A study by Niitsu, et al., reported several cases of
double hit lymphoma with pleural effusion, similar to our
case.’ Niitsu also reported twelve cases which had three
extranodal sites of involvement. A study by Guillermo
et al., reported the distribution of disease according to
nodal and extranodal sites and noted cases with liver
involvement in only 2% of cases. He also reported only
one case out of 382 with a double extranodal site of
involvement, that being the bilateral breasts and ovary.” A
literature search of multiorgan involvement by double hit
lymphoma yielded no reports with more than three sites
of involvement. To the best of our knowledge, no case has
ever been reported with such extensive, widespread organ
involvement such as ours. Presenting symptoms may be
related to the rapidly enlarging mass depending upon the
site of the mass; B symptoms such as fever, night sweats,
weight loss may be seen in a number of patients. Our
case was consistent with published reports, presenting
with disseminated disease and accompanying signs and
symptoms correlate to the sites of involvement. These
include increasing abdominal girth, jaundice and anasarca
due to hepatosplenomegaly and tachypnea due to pleural
effusion and enlarging perihilar lymph nodes. Laboratory
test results were also consistent with the autopsy findings,
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with most tests having deranged results due to hepatic
and pancreatic involvement by tumor. It is unfortunate
that the autopsy was only a partial one which precluded
us from further evaluation of the CNS.

Double hit lymphomas have a heterogenous morphologic
appearance, with most authors agreeing to a higher-grade
type of morphology- DLBCL-like, blastoid and Burkitt-
like. Most of the reported cases appear to exhibita DLBCL
morphology with a diffuse growth pattern, variable
nuclear size, prominence of nucleoli, variable mitotic
figures and variable proliferation rate.!*® Our case also
reports similar high-grade, diffuse large B-cell lymphoma-
like morphologic features with that of previously
reported cases.

Earlier studies have suggested the use of immuno-
histochemistry studies, particularly CD10, BCL-6, IRF4/
MUM-1, BCL-2 and C-MYC as a surrogate test to identify
patients who are likely candidates for further FISH testing.
The first three mentioned stains are utilized to determine
cell of origin (COO) wherein DLBCLs are classified
according to the stage of differentiation where the
malignant cells are derived.>*!° The most commonly used
method to determine cell of origin is the Hans algorithm,
a binary classifier, assigning the DLBCLs into either
germinal center or non-germinal center phenotype. Most
studies report that DHLs are of germinal center origin,
particularly those with the MYC/BCL-2 translocation.
However, a small percentage of DHLs, specifically those
with the MYC/BCL-6 translocation willhave anon-germinal
center differentiation. It is for this reason that using cell of
origin as a surrogate test to determine cases which should
undergo FISH may not be the most ideal because a small
percentage of cases will be missed.*® Another frequently
suggested method to predict cases with DHL is thru the
use of BCL-2 and MYC immunohistochemistry studies.''*
This comes from the premise that these two genes are
overexpressed in DHL. However, more and more studies
have shown that dual protein expression (DPE) among
DLBCLs can occur without genetic aberrations.*!!"1> The
WHO 2016 reports that although this is not currently
accepted as a new, separate entity, DPE in DLBCLs can
confer a poorer prognosis with worse survival outcome
compared to other DLBCL subtypes. Several studies also
caution the use of DPE to identify which cases should
undergo further FISH testing citing differences in cut-
offs as a reason that cases can be missed.*!*!""!5> OQur case
had an immunohistochemistry result which showed DPE
with C-MYC and BCL-2. Given the staining result coupled
with the aggressive clinical history, this prompted us to
do further testing with FISH to confirm the presence
of chromosomal aberrations. Most authors recommend
FISH analysis for all cases of DLBCLs."? However,
due to limited availability of this test as well as financial
constraints from our patients, this will be very difficult
to implement as a standard practice. Although selection
by immunohistochemistry studies is not the most optimal
way to determine which cases to FISH due to variable
concordance, as reported by most authors, we opted to go
this route given the above-mentioned limitations.

Double hit lymphomas have been given much attention
of late due advancements in molecular pathology. Interest
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has been shown by both clinicians and pathologists alike
because of its poor response to usual chemotherapeutic
treatment protocols and overall poor survival. At present,
no standard treatment protocol has been developed
for this disease.'® Clinical trials are still underway to
determine which may confer better progression free
survival and overall survival.

CONCLUSION

We present a case of an aggressive B-cell lymphoma that
had an unusual clinical presentation. This case affirms the
fact that lymphoma is a great mimic and that it should
always be one of the considerations especially when faced
with a clinical diagnostic dilemma. Definitive diagnosis was
made post-mortem which highlights the value of autopsy
and exhaustive but cost-effective work-up. Awareness
that this type of lymphoma exists is a foreground
which prompted us to report this case. Together with a
careful evaluation of clinical, morphologic and immuno-
phenotypic predictors, we recommend a sequential
approach to the diagnosis of double hit lymphomas
especially in a low-resource setting such as ours.
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