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Black pleural effusion in a patient with
EGFR-positive lung adenocarcinoma
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ABSTRACT

AFFILIATION

A 68-year-old female presented to the emergency department with shortness
of breath and right sided pleuritic chest pain. Chest computed tomography
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(CT) revealed pleural effusion occupying the right hemithorax. Thoracentesis

showed a black-coloured pleural effusion. Fine needle biopsy of the pleura and
bronchoscopic biopsy revealed lung adenocarcinoma with epidermal growth
factor receptor (EGFR) L858R mutation. This case report describes a patient

with an extremely rare case of pleural effusion.

INTRODUCTION

Pleural effusion represents a major cause of pulmonary
mortality and morbidity. There are numerous cases of pleural
effusion, divided into transudates and exudates based on
Light’s criterial. Most common diagnoses of transudates
are heart failure, cirrhosis and nephrotic syndrome, whereas
parapneumonic effusion, cancer, tuberculosis and pulmonary
embolism should be taken under consideration regarding
exudates?.

Non-small cell lung carcinomas are usually associated
with exudative malignant pleural effusions (MPE).
Furthermore, the presence of MPE in such patients is
associated with poor prognosis and less therapeutic options,
as cancer is considered metastatic and scores M1 at the
TNM staging system?®. The main presenting symptoms are
dyspnoea and cough. The amount of pleural fluid correlates
with the severity of dyspnoea, however, up to 25% of
patients presenting with pleural effusion are asymptomatic*.

In recent studies, patients with adenocarcinoma presented
with MPE at a higher frequency than other types®. Moreover
some studies correlate EGFR mutations with MPE®. The final
diagnosis is made with biopsy which is either done under CT
or U/S guidance or through thoracoscopy.

Black pleural effusion is a rare clinical condition under
which may be hiding, amongst others, lung cancer,
metastatic melanoma, invasive pulmonary aspergillosis and
pancreaticopleural fistula. It is crucial that physicians should
be aware of this rare entity’.

In the current case report, we present a patient with a
large black-colored pleural effusion.
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CASE PRESENTATION

A 68-year-old female patient presented to the Emergency
Department due to right-sided pleuritic chest pain and
shortness of breath for the past ten days. Also, she reported
weight loss (5-6 kg in the past three months) and fatigue.
Her personal history includes epilepsy, hypothyroidism
osteoporosis, all under treatment and approximately
80 pack-years of smoking. During her presentation in
the Emergency Department, she was hemodynamically
stable (MAP: 80 mmHg), with Sp02=98%. Her physical
examination revealed absence of breath sounds on the right
side. Laboratory investigations performed included full blood
count, renal-liver function tests, electrolytes, and cardiac and
inflammatory markers. The results are reported in Table 1.
A chest X-ray and a chest CT were performed, all revealing
massive pleural effusion occupying the right hemithorax,
diffuse pleural thickening, right lung atelectasis, multiple
nodules on left lung, enlarged mediastinal lymph nodes,
and subdiaphragmatic extension in contact with the liver as
shown in Figure 1. Moreover, CTPA revealed filling defects
within the segmental and subsegmental branches of the left
pulmonary artery.

Ultrasound-guided thoracentesis was performed and
pleuritic fluid was aspirated. The fluid was macroscopically
dark-coloured and viscous (Figure 2). The laboratory analysis
showed neutrophilic exudate with low glucose and high
lactate dehydrogenase (LDH) (Table 2) according to Light's
criteria: 1) effusion protein/serum protein ratio greater
than 0.5; 2) effusion LDH/serum LDH >0.6; and 3) Effusion
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Table 1. Characteristics of blood sample

Markors | aiwes |

White blood cells (count/pL) 13.53x10°

NEU (count/pL) 11.33x10° (83.8%)
LYM (count/pL) 1.24x10° (9.2%)
Hemoglobulin (g/dL) (Hct%) 13.0 (41.4%)

Platelets (count/pL) 325x10°
SGOT (IU/L) 18
SGPT (IU/L) 8
Serum amylase (IU/L) 306
Urea (mg/dL) 25
Creatinine (mg/dL) 0.5
Albumin (g/dL) 4.2
Total protein (g/dL) 7.9
LDH (IU/L) 389
CRP (mg/dL) 45
Troponin-T (pg/mL) 84

LDH level greater than two-thirds of the upper limit of the
laboratory's reference range of serum LDH (our laboratory
upper limit=250 IU/L). Due to high serum amylase levels
(three times the upper limit) together with the presence
of subdiaphragmatic effusion, pleuritic fluid amylase was
measured. Moreover, due to the massive pleural effusion with
contralateral shift, drainage was indicated. At first, a small
chest tube was placed (size 10 Fr) which on a daily basis
drained around 500 mL for the next 5 days. Subsequently,
due to obstruction of the tip of the chest tube, a larger chest
tube was placed (size 24 Fr) and approximately 200-300
mL of pleuritic were drained each day. However, the pleural
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effusion was rapidly regenerated and no improvement was
shown in her chest CT. Pleural fluid cultures were negative.
As was cytology (three samples 100 mL each). Tuberculosis
was ruled out based on low levels of adenosine deaminase
(ADA), negative pleuritic fluid culture, combined with negative
Ziehl-Neelsen staining of the patient’s sputum.

As shown in Table 2, due to the high neutrophile count
in the pleuritic fluid together with high inflammatory serum
markers, empirical antibiotic coverage for parapneumonic
effusion was initiated with ampicillin/sulbactam. Moreover,
due to respiratory deterioration of the patient in combination
with an increase in her inflammatory markers, antibiotic
coverage was escalated to piperacillin/tazobactam. In
addition, enoxaparin was administrated due to pulmonary
embolism.

During her hospitalization, according to her chest
CT findings a bronchoscopy was performed, revealing a
concentric stenosis of the right upper, middle and lower lobe
bronchus. Biopsies were taken using diathermy from the right
upper and middle lobe bronchus. Due to thickening of the
pleura, fine needle biopsy (FNB) of right pleura in the fifth
intercostal space via ultrasound guidance was performed.

The histopathology test from the biopsies of
bronchus and the pleura revealed invasive non-mucinous
adenocarcinoma of the lung (WHO/2021, Thoracic tumors,
5% Edition). Immunofluorescent investigation showed the
following markers: TTF-1 (+100%), Napsin (+100%),
CK7(+100%), INSM-1 (-), Chromogranin A (+ in some cancer
cells), p40(-), YAP-1 (+), and Ki-67 about 15%. Moreover,
the specimens were tested for molecular markers anaplastic
lymphoma kinase (ALK) and programmed death-ligand 1(PD-
L1), which were negative. Lastly, EGFR control with Idylla
EGFR mutation test detected L858R mutation. No other
mutation was detected.

Pending histology results, the patient gradually
deteriorated with increasing oxygen needs and hemodynamic
instability. Sepsis due to catheter related infection from a

Figure 1. Chest X-ray and chest CT revealing pleural effusion occupying the right hemithorax
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Figure 2. Samples withdrawn from the pleural
effusion

Table 2. Characteristics of pleural effusion

Markors | aiwes |

Cells (count/pL) 2000
NEU (%) 78
LYM (%) 12
Creatinine (mg/dL) 0.63
Glucose (mg/dL) 2
Amylase (mg/dL) 20922
Total protein (g/dL) 7.0
Albumin (g/dL) 3.8
LDH (IU/L) 5956
ADA (IU/L) 58

central venous catheter occurred. Despite supportive therapy
the patient succumbed to the disease without receiving
oncological treatment.

DISCUSSION

We presented a case of lung adenocarcinoma manifesting
as massive pleural effusion of black colour. This unusual
colour combined with neutrophilic predominance, high LDH,
low glucose and high amylase led us to consider initially a
parapneumonic effusion or abdominal pathology.

The black color of malignant pleural effusions suggests
accumulation of the fluid for a long time, in contrast to our
case where fluid was being rapidly produced. This specific black
pleural effusion can be attributed to hemolysis after intrapleural
bleeding from lung cancer. Other pathogenetic causes include
cytoplasmic melanin production by cancer cells (in metastatic
melanoma), black spores of the fungus by Aspergillus niger
or necrotic damage by Rhizopus oryzae, necrotic ascitic and
pancreatic fluid (in pancreaticopleural fistula)”.

Increased amylase in pleural fluid may be seen not
only in pancreatic or esophageal pathology but also in
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other common conditions such as lung adenocarcinoma,
parapneumonic effusion, and tuberculosis®.

A bacterial superinfection of the malignant effusion was
also a diagnostic possibility. However, cultures did not grow
pathogens while antibiotic coverage did not lead to any
improvement in the patient’s clinical picture.

According to the new TNM?3, the presence of malignant
pleural effusion increases the staging of the tumor to M1a,
limiting the available therapeutic options. It is crucial that
diagnosis and oncologic treatment are offered promptly in
an effort to improve the quality of life and prognosis of such
patients.

EGFR mutations in lung cancer offer the possibility for
targeted therapy which can significantly prolong survival
and be given irrespective of performance status. In
addition, a correlation between MPE and EGFR can be
found in the literature. More specifically, Chai et al.® indicate
that expression of EGFR-L858R in lung cancer cells results
in up-regulation of the C-X-C chemokine receptor type 4 in
association with increased cancer cell invasive ability and
MPE formation®.

CONCLUSION

In our patient, diagnostic workup and treatment were initially
targeted towards an infectious process or an extension of
abdominal pathology. However, investigation for malignancy
was undertaken in parallel, despite impaired respiratory and
performance status. The presence of EGFR L858R mutation
in adenocarcinoma cells could have been a most valuable
therapeutic option.

Unfortunately, the patient deteriorated rapidly, due to the
advanced malignant stage, and no oncologic treatment was
offered. An earlier presentation and consequently diagnosis
could have offered a chance for targeted therapy and
improved prognosis.

CONFLICTS OF INTEREST

The authors have completed and submitted the ICMJE Form
for disclosure of Potential Conflicts of Interest and none was
reported.

FUNDING

There was no source of funding for this research.

ETHICAL APPROVAL AND INFORMED
CONSENT

Ethical approval was not required for this study. The patient
provided informed consent.

DATA AVAILABILITY

The data supporting this research are available from the
authors on reasonable request.

PROVENANCE AND PEER REVIEW

Not commissioned; externally peer-reviewed.




Case report PNEUMON

REFERENCES

1. Porcel M, Light RW. Diagnostic Approach to Pleural Effusion
in Adults. Am Fam Physician. 2006;73(7):1211-1220.
Accessed November 16, 2022. https://www.aafp.org/dam/
brand/aafp/pubs/afp/issues/2006/0401/p1211.pdf

2. Jany B, Welte T. Pleural Effusion in Adults—
Etiology, Diagnosis, and Treatment. Dtsch Arztebl Int.
2019;116(21):377-386. doi:10.3238/arztebl.2019.0377

3. Lim W, Ridge CA, Nicholson AG, Mirsadraee S. The 8th lung
cancer TNM classification and clinical staging system: review
of the changes and clinical implicati. Quant Imaging Med
Surg. 2018;8(7):709-718. doi:10.21037/qims.2018.08.02

4. Dixit R, Agarwal KC, Gokhroo A, et al. Diagnosis and
management options in malignant pleural effusions.
Lung India. 2017;34(2):160-166. doi:10.4103/0970-
2113.201305

5. Morgensztern D, Wagar S, Subramanian J, Trinkaus K,
Govindan R. Prognostic Impact of Malignant Pleural Effusion
at Presentation in Patients with Metastatic Non-Small-Cell
Lung Cancer. J Thorac Oncol. 2012;7(10):1485-1489.
doi:10.1097/JT0.0b013e318267223a

6. Tsai MF, Chang TH, Wu SG, et al. EGFR-L858R mutant
enhances lung adenocarcinoma cell invasive ability and
promotes malignant pleural effusion formation through
activation of the CXCL12-CXCR4 pathway. Sci Rep.
2015;5:13574. doi:10.1038/srepl 3574

7. Kamal YA. Black pleural effusion: etiology, diagnosis,
and treatment. Indian J Thorac Cardiovasc Surg.
2019;35(3):485-492. doi:10.1007/s12055-018-0756-6

8. Branca P, Rodriguez RM, Rogers JT, Ayo DS, Moyers JP,
Light RW. Routine Measurement of Pleural Fluid Amylase
Is Not Indicated. Arch Intern Med. 2001;161(2):228-232.
doi:10.1001/archinte.161.2.228

Pneumon 2023;36(2):11
https://doi.org/10.18332/pne/161745




