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Misdiagnosis of primary pleural DLBCL as tuberculosis:
A case report and literature review
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Abstract. Diffuse large B‑cell lymphoma (DLBCL) is the most
common type of non‑Hodgkin lymphoma (NHL). DLBCL
presents with pleural involvement at an advanced stage;
however, primary pleural lymphomas without any other site
of involvement are rare, and the possibility of misdiagnosis is
high, particularly in developing countries, where tuberculosis
or other severe pulmonary infections remain a major health
concern. Furthermore, lymphoma and tuberculosis share
a number of common clinical characteristics, such as fever,
night sweats, feeling of satiety after a small meal, fatigue and
unexplained weight loss, among others. We herein describe a
case of misdiagnosis of primary pleural lymphoma as tuberculosis in a 49‑year‑old male patient who presented with pleural
effusion and high adenosine deaminase (ADA) level in the
pleural fluid. Anti‑tuberculosis treatment was administered for
1 month, but the patient's condition deteriorated. A surgical
biopsy was performed and was diagnostic of DLBCL. CHOP
chemotherapy was administered with a significant delay due to
the misdiagnosis, and it was not efficient, as rituximab was not
added to the regimen. The therapeutic efficacy was monitored
by computed tomography scans, which revealed that the lesion
had shrunk slightly. The overall survival of the patient was
~1 year and he eventually succumbed to severe thoracic infection and pleural effusion. Suspicion should be raised when a
patient presents with pleural effusion and extremely high ADA
levels, as ADA activity of >250 U/L should raise the suspicion
of empyema or lymphoma rather than tuberculosis.
Introduction
Pleural involvement in patients with non‑Hodgkin lymphoma
(NHL) is well documented, and ~20% of the cases present with
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pleural effusion (1‑3). However, primary pleural lymphomas
without any other site of involvement are extremely rare,
accounting for ~0.3% of all NHLs. Malignant lymphoma of the
pleura has been mostly associated with chronic pleural inflammation (4). Therefore, the treating physicians must include primary
pleural NHL in the differential diagnosis when a patient presents
with pleural inflammation or effusion, particularly in China,
where tuberculosis (TB) and severe lung infections remain a
major public health concern. The case reported herein is of
particular interest, as the patient had no history of pleuro‑pulmonary disease or evidence of lymphoma at any other site.
Case report
A 49‑year‑old man presented to the outpatient care of the
First Hospital of Jiaxing (Jiaxing, China) on May 12, 2014
with a lump on the left chest wall accompanied by pain. A
chest computed tomography (CT) scan suggested possible
tuberculous pleurisy along with left pulmonary TB. In addition, bone destruction was observed in some ribs on the left
side, along with the formation of a cold abscess. Single‑photon
emission computed tomography revealed particularly high
radioactive 99mTc uptake in the left anterior thoracic wall. The
ratio of target (area of highest uptake) to non‑target (normal
tissue) was 117.72. The fiberoptic bronchoscopic and hydrothorax exfoliative cytological examinations were negative
for malignant cells. Biochemical analysis of the pleural fluid
revealed a markedly high adenosine deaminase (ADA) level
(401.2 IU/L). The differential white blood cell count revealed
98% lymphocytes and 2% neutrophils. The fluid was brown
in color and cloudy. The fluid protein test was positive (4+).
Taking into consideration the patient's history, tuberculous
abscess was considered, and tuberculous pleurisy was diagnosed as the cause of abnormal radioactive uptake in the left
pleura. As the patient and his family did not consent to an
open biopsy, treatment was initiated based on the diagnosis
of pulmonary and thoracic TB of the left chest wall, with
tuberculous pleurisy. The patient received 0.3 g isoniazid
i.v.gtt qd, 0.45 g rifampincin i.v.gtt qd, 0.4 g amikacin i.v.gtt
qd, 8.0 g aminosalicylic acid i.v.gtt qd, 0.4 g galtixacin p.o.
qd, 0.75 g ethambutol hydrochloride p.o. qd, and 0.5 g pyrazinamide p.o. tid. Following anti‑tuberculous treatment for
1 month, no significant change was observed in the lesion of
the left chest wall. Thoracoscopic resection of the lump was
performed on June 18, 2014, followed by histopathological
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Figure 1. (A) Histopathology of the thoracoscopic biopsy specimen revealed confluent aggregates of numerous lymphocytes, exhibiting lack of germinal
centers (hematoxylin and eosin staining; magnification, x40, x100, x200 and x400). Briefly, following deparaffinization and rehydration, the slides were
stained with hematoxylin for 1.5 min at room temperature, rinsed with deionized water and dipped in tap water for 5 min to allow the stain to develop, then
dipped in acid ethanol to destain. After rinsing with deionized water 3 times, the slides were stained with eosin for 3‑4 sec at room temperature, followed
by graded rehydration in 75, 90 and 100% ethanol. The slides were covered by coverslips with mounting medium and subjected to microscopic observation.
(B) Immunohistochemistry of the thoracoscopic biopsy specimen revealed positive CD20 (cat. no. ab78237, 1:200), CD79a (cat. no. ab79414, 1:100) and CD23
(cat. no. ab92495, 1:100) expression, and negative CD3 (cat. no. ab52959, 1:200), CD45RO (cat. no. ab23, 1:100) and CK (cat. no. ab82254, 1:100) expression on
the surface of the cancer cells. All antibodies were obtained from Abcam, Cambridge, UK. CK, cytokeratin.

examination and consultation with the Fudan University
Shanghai Cancer Center. At that time, the suspicion of diffuse
large B‑cell lymphoma (DLBCL) in the chest was raised. The
examination of hematoxylin and eosin (H&E)‑stained sections
(Fig. 1A) revealed a diffuse lymphoid infiltrate in the thoracic
lump. Examination under high‑power magnification revealed
numerous large atypical lymphoid cells with irregular nuclei,
which were double in size compared to a typical lymphocyte,
with uneven chromatin distribution. The results of immunohistochemistry were as follows: CD20+, CD10‑, B‑cell lymphoma
(Bcl)‑6 -, Bcl‑2+, MUM1+, CD30+ (diffuse and weak positivity),
Epstein‑Barr virus latent membrane protein 1+/‑ (spotty positivity with nuclear localization), CD3‑, AE1/AE3‑ and Ki‑67+
(~95%). Representative results of H&E staining and immunohistochemistry are shown in Fig. 1.
On July 25, 2014, a positron emission tomography/CT scan
(Fig. 2A), performed at Fudan University Shanghai Cancer
Center revealed the following: i) A space‑occupying lesion was
identified on the left chest wall that invaded the neighboring
ribs. An extremely high intensity of fluorine-18-fluorodeoxyglucose uptake was considered to indicate a possible lymphoma.

Multiple lymphatic invasions were demonstrated in the left axillary, internal mammary and intercostal lymph nodes and pleural
effusion was observed in the left pleural space. ii) Left‑sided
pulmonary infection and hydropneumothorax were demonstrated. Old pathological changes were also observed in the
left pleura. A subsequent bone marrow biopsy was negative for
lymphoma. On August 9, 2014, a repeat thoracic CT (Fig. 2B),
revealed that the lesion in the chest wall had significantly
increased in size, causing destruction of the ribs. Furthermore,
the left axillary nodes were found to be enlarged. On August 20,
2014, the patient was initiated on CHOP chemotherapy (cyclophosphamide 0.8 mg/dl, doxorubicin hydrochloride 60 mg/dl,
with the addition of vincristine sulfate 2 mg/dl, and prednisone
100 mg/dl) for 8 cycles. Rituximab was not included in the
regimen due to financial difficulties. Between the treatment
cycles the status of the tumor was monitored by periodic thoracic
CT scans [September 28 (Fig. 2C), October 21 and November 28
(Fig. 2D)], which revealed that the lesion had slightly shrunk.
The therapeutic efficacy of CHOP chemotherapy was classified
as stable disease. Overall, the treatment prolonged the patient's
progression‑free survival to ~2 months, and the overall survival
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Figure 2. (A) Positron emission tomography/CT scan prior to chemotherapy. Space‑occupying lesions were visible in the left chest wall with extremely high
fluorodeoxyglucose metabolism, invading the ribs. (B) A repeat thoracic CT revealed an increase in the size of the lesions in the chest wall, with destruction of
the neighboring ribs. The therapeutic efficacy of CHOP chemotherapy was monitored by thoracic CT on (C) September 28, 2014 and (D) November 28, 2014,
which revealed that the lesion in the chest wall had shrunk slightly, and was evaluated as stable disease. CT, computed tomography.

to ~1 year. The patient ultimately succumbed to severe thoracic
infection and pleural effusion.
Discussion
Lymphoma is a type of hematological malignancy that usually
originates from lymph nodes or the lymphatic system. The
two main types of lymphoma are NHL (~90% of cases) and
Hodgkin's lymphoma (~10% of cases). NHL may be further
subdivided into T‑cell and B‑cell lymphoma, with relatively
rare cases of natural killer‑cell lymphoma. DLBCL is the most
common type of NHL (1,5,6). In the majority of the cases,
early‑stage lymphoma is not associated with any specific
clinical characteristics. Approximately 30‑40% of the patients
exhibit only general symptoms, such as fever, weight loss and
night sweats. Physical signs of lymphoma include painless
enlarged lymph nodes, enlarged spleen and local lumps (5). It
has been reported that ~25% of patients with NHL develop
pleural effusion during disease progression (7,8). Pathological
changes in the lung have been demonstrated in ~50% of
lymphoma patients on autopsy, the majority of which were
metastases from mediastinal or pulmonary hilar lymph
nodes (7,9).
The risk of misdiagnosis is relatively high when lymphoma
is complicated by pleural effusion, and it is often misdiagnosed as tuberculous pleurisy due to the high ADA level in
the patient's pleural fluid, together with the clinical signs.
ADA is considered as one of the key enzymes involved in
purine metabolism; its primary function is associated with
the development and maintenance of the immune system, as it
plays an important role in T‑cell differentiation and proliferation (10,11). T cells mediating anti‑TB immunity may cause
ADA elevation in tuberculous pleural effusion (11). However,
the invasion of the pleura by lymphoma also leads to a higher
number of lymphocytes in the pleural effusion, increasing ADA

concentration (10). Therefore, it may not be appropriate to set
a high ADA level as the index for tuberculous pleurisy. It was
reported recently by several studies that increased ADA level
in pleural effusion may be an indication of lymphoma (10‑12).
According to Porcel et al, an extremely high ADA activity
(>250 U/L) in the pleural fluid should raise the suspicion of
empyema or lymphoma rather than TB (12).
In previous case reports on misdiagnosis of lymphoma, the
majority of the cases were misdiagnosed as TB (9). The major
causes of misdiagnosis are as follows. i) Lymphoma and TB
share a number of common clinical characteristics, such as
fever, night sweats, feeling of satiety after ingestion of only
a small amount of food, fatigue and unexplained weight loss.
ii) Particularly in China, the incidence of TB is significantly
higher compared with that of lymphoma, and TB is usually
preferentially considered, as clinicians are prone to suspect the
most common and frequent disease. iii) Both lymphoma and
TB originate at sites where a biopsy is generally difficult to
perform. The patients and their families usually decline invasive examinations. iv) Clinicians may rely excessively on the
results of biochemical and imaging examination for diagnosis,
whereas they must improve their ability to perform a comprehensive analysis of the symptoms, clinical signs, bacteriology,
histopathology and therapeutic efficacy.
In the present case, the causes of misdiagnosis may be
summarized as follows. i) The patient was a middle‑aged man
who presented with a lump in the left chest wall, raising the
suspicion of TB. ii) The radiographic changes observed on the
thoracic CT scan matched left pulmonary TB and tuberculous
pleurisy. iii) The biochemical analysis of the patient's pleural
fluid revealed markedly elevated ADA levels (401.20 IU/L),
which is characteristic of tuberculous pleurisy. iv) As the
patient and his family did not consent to an open biopsy at
first, pathological examination was delayed, as were diagnosis
and treatment.
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There are several clinically important prognostic factors
in NHL, including age, serum lactate dehydrogenase level,
performance status, Ann Arbor stage and number of extranodal
sites. When detected early, there is a better chance for quick
diagnosis, timely treatment and improved overall survival. The
standard treatment for DLBCL is chemotherapy in combination
with immunotherapy (13,14). The most common chemotherapy
regimen is CHOP (cyclophosphamide, doxorubicin, vincristine and prednisone) plus rituximab for CD20 + patients.
Additionally, autologous hematopoietic stem cell transplantation remains a treatment of choice for DLBCL patients with
chemotherapy-sensitive disease relapse (15,16).
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