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A Case Series of Two Patients Presenting With Pericardial
Effusion as First Manifestation of Non-Small Cell Lung
Cancer With BRAF Mutation and Expression Of PD-L1
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Sharareh Shahangiand, Serap Sobnosky®

Abstract

Lung cancer is the number one cause of cancer-related deaths in the
United States. Involvement of pericardium occurs once cancer has pro-
gressed to stage IV which can cause massive effusion in the pericar-
dial sac. This can lead to cardiac tamponade which can be fatal very
quickly if untreated. The following is a two patient case series in which
both patients presented with large pericardial effusion. The first patient
sought medical attention due to new onset palpitations and was found
to have hemorrhagic pericardial effusion and pulmonary embolism
(PE). The second patient presented with shortness of breath. Investiga-
tions revealed that she had pericardial and pleural effusions along with
multiple metastases throughout the body. Both patients ended up with a
diagnosis of non-small cell lung cancer (NSCLC) with BRAF mutation.
One patient had V600OE mutation; other patient had a variant p.D594N
mutation. Both patients also had expression of PD-L1.
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Introduction

Lung cancer is the second most common cancer in both males
and females in the United States and the most common cause of
cancer-related deaths [1]. BRAF mutations have been found in
about one to 1-4% of all non-small cell lung cancers (NSCLC)
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[2-3]. BRAF mutations in lung cancer have been identified as
V600E (50%), G649A (39%), D594G (11%) [3]. The new tar-
geted therapy against BRAF V600E makes that mutation im-
portant. Treatment of lung cancer with BRAF V600E mutation
with BRAF and MEK inhibitors has led to a better prognosis.
In this case series, we will present two patients presenting with
massive pericardial effusion as the presenting complaint of
BRAF positive lung cancer.

Case Reports

Case 1

A 63-year-old female presented to the emergency department
with 2 days history of palpitations, shortness of breath and
chest pain. She also reported chest heaviness with deep inspira-
tion with both ambulation and at rest. Her past medical history
was significant for hypertension controlled with medications.
She denied any history of smoking. Electrocardiogram (EKG)
performed in the emergency department showed patient to be
in supraventricular tachycardia with a heart rate of about 170
beats per min (Fig. 1) and blood pressure 123/83 mm Hg. Pulse
oximetry showed 97% saturation on room air. On examination,
she was in mild distress. Cardiac auscultation revealed normal
S1, and S2 heart sounds without any gallops. No jugular venous
distension was noted. Lungs were clear to auscultation.

The patient was given adenosine 6 mg followed by 12 mg
dose two times without a change in rhythm. The patient was
then given metoprolol 50 mg orally once and metoprolol 5 mg
intravenously three times. Telemetry data showed that patient
would go in and out of this rhythm even with the administration
of the medications. Due to the arrhythmias refractoriness, the
patient was started on amiodarone. On imaging, the initial chest
X-ray was unremarkable for any acute changes and only showed
pulmonary vascular congestion with cardiomegaly (Fig. 2).

After admission to the medical floor, patient blood pres-
sure started to drop to 97/65 mm Hg, and her oxygen require-
ments went up. She required 2 L of oxygen via nasal cannula to
keep oxygen saturation above 94%. Due to concern for pulmo-
nary embolus (PE), a stat computed tomography (CT) angio-
gram chest was ordered, and it revealed multiple pulmonary
emboli bilaterally, a large pericardial effusion, 7mm nodule in
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Figure 1. EKG showing supraventricular tachycardia.

the right upper lobe and mediastinal adenopathy (Fig. 3a-c).

The patient was started on low molecular weight heparin
for acute PE. An echocardiogram was ordered which showed
ejection fraction of 60-65%, apical diastolic collapse, and large
pericardial effusion (Fig. 4). Cardiothoracic surgery was con-
sulted, for urgent subxiphoid pericardial window and place-
ment of a chest tube. About 800 mL of hemorrhagic fluid was
removed. Analysis of the fluid revealed malignant cells posi-
tive for TTF1 and CK7 tumor markers indicative of primary
lung adenocarcinoma. Immunohistochemical staining was per-
formed on the sample, and it was positive for BRAF V600E
mutation and PD-L1 expression.

The patient was started systemic therapy with dabrafenib
and trametinib. The patient was discharged after clinical im-
provement and removal of a chest tube. She was given follow-
up outpatient with oncologist and cardiologist.

Case 2

A 66-year-old Caucasian woman with no significant past
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Figure 2. Posterior-anterior chest X-ray showing enlarged cardiac sil-
houette and vascular congestion.
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medical history presented to the emergency department with
a 2-month history of progressively worsening dyspnea. The
dyspnea was worse with exertion or laying down flat. She also
complained of a productive cough, fatigue, and weight loss.
She denied any sick contacts or recent travel. The patient has
not been seen by a primary care physician for many years. She
had 25 pack-years smoking history. She also endorsed occa-
sional marijuana and cocaine use. Family history was notable
for lung cancer in her mother.

Physical examination in the emergency room revealed
a cachectic female in moderate respiratory distress who was
alert and oriented. She was afebrile with a pulse of 106 beats
per min, blood pressure of 119/76 mm Hg, respiratory rate of
24 breaths per min, and oxygen saturation of 99% on 2 L oxy-
gen via nasal cannula. No jugular venous distension was noted.
S1 and S2 heart sounds were distant with no audible murmurs,
rubs, or gallops. Lung sounds were severely decreased in the
right mid and lower fields but otherwise normal in the other
fields. No edema, clubbing, or cyanosis was observed in the
extremities.

Laboratory work up revealed leukocytosis (WBC 15.8 K/
ul), hyponatremia 128 mmol/L, hypochloremia 92 mmol/L,
and lactic acidosis 2.94 mEq/L. B-type natriuretic peptide and
troponin were within normal limits. Arterial blood gas on 2 L
oxygen revealed a pH of 7.45, a partial carbon dioxide pres-
sure of 30 mm Hg, a partial oxygen pressure of 92 mm Hg,
and bicarbonate of 23.1 mEq/L. A 12-lead electrocardiogram
showed sinus tachycardia (Fig. 5). Chest radiograph revealed
a cavitary lesion with an air-fluid level in the right upper lobe
and an enlarged cardiac silhouette (Fig. 6). CT of chest, abdo-
men, and pelvis with contrast was performed, and it revealed a
right upper lobe necrotic mass, pericardial effusion, and right
pleural effusion along with right middle lobe medial segment
collapse (Fig. 7a-d). Extensive mediastinal adenopathy and
bilateral adrenal masses were also noted. Echocardiogram re-
vealed left ventricular ejection fraction of > 70% with right
ventricular and right atrial diastolic collapse (Fig.8 a-b).

The patient underwent emergent pericardiocentesis and
placement of pigtail catheter to evacuate pericardial and pleu-
ral fluid, respectively, for therapeutic relief and fluid analysis.
Approximately 850 mL of serosanguineous fluid was removed
from the pericardial cavity. Later on, a pericardial window was
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Figure 3. (a) CT chest axial view showing pericardial effusion. (b) CT chest coronal view showing pericardial effusion. (c) CT
chest coronal view in lung window showing 7 mm nodule in right upper lobe (red arrow).

placed by cardiothoracic surgery. Cytology studies indicated
primary lung adenocarcinoma with positivity for Napsin-A
and TTF-1. Further analysis revealed high expression of PD-
L1 and positive BRAF ¢.1780G>A (p.D594N) mutation. Blood
cultures and acid-fast bacilli smear performed on admission
were negative for any acute infection. The patient’s shortness
of breath improved during the hospital stay, and her electrolyte
abnormalities were corrected. She was discharged to a skilled
nursing facility once she was hemodynamically stable. She
was given outpatient follow-up with an oncologist for treat-
ment of stage IV non-small cell lung cancer.

Discussion

Lung cancer is the second most common cancer in both males
and females in the United States and the most common cause
of cancer-related deaths [1]. Most commonly reported symp-
tom is a cough. Other symptoms include dyspnea hemoptysis
and chest pain. Pericardial effusion occurs after cancer has
progressed to stage I'V. Only about 26% of hemorrhagic peri-
cardial effusions are secondary to malignancy [4], and up to

Figure 4. Echocardiogram apical view showing right ventricular col-
lapse in diastole.
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10% of pericardial effusions are the first manifestation of pre-
viously unknown malignancy [5].

Our first patient presented with this new onset of palpita-
tions and chest pain on deep inspiration. Initial imaging like
posterior-anterior and lateral view chest X-rays were negative
for any underlying mass or hilar adenopathy. EKG did not
show any low voltages or electrical alternans. The presence of
tachycardia with ventricular arrhythmia and increasing oxygen
requirements compelled the primary team to look for pulmo-
nary embolus which led to the discovery of the large pericardi-
al effusion. For the second patient, the concern for malignancy
was high from the beginning due to per physical appearance
and presence of metastatic lesions on CT scans. Both Patients
had BRAF mutations along with PD-L1 expression.

BRAF, a serine kinase, is a part of a family of kinases
ARAF, BRAF and CRAF. It is involved in the cell signaling
pathway of mitogen-activated protein kinases (MAPK). RAF
was first discovered in 1983 [6] and subsequently in 2002 it
was found to be present in human tumor cells [7]. This is a
part of the mitogen-activated pathway which upon receiving a
signal from growth factor activates a cascade which goes from
RAS/RAF/MEK/ERK [8]. Activation of this signaling cascade
leads to the cell nucleus and triggers replication. Mutations in
the kinase domain of exon 15 (c.1799T>A) is labeled as BRAF
V600E. Other sites of mutations are on exon 11. This causes
uncontrolled activation of the pathway leading to explosive
cell growth in tumor cells. Once this pathway was understood,
drugs were developed to block it. The first set of drugs which
showed improved overall survival and progression-free sur-
vival compared to standard of care included vemurafenib [9]
and dabrafenib [10] in metastatic melanomas. They were later
tested in patients with lung cancer as they can also express
this mutation and a survival benefit was found. These drugs
do lose their efficacy as tumors develop resistance to these
treatments. Postulated mechanisms include mutation of R4S to
NRAS which can activate CRAF or activation of MEK through
PI3K/AKT/mTOR pathway in melanomas [11]. Combination
of MEK inhibitors with BRAF inhibitors can have shown bet-
ter outcomes than with BRAF inhibitors alone. Other targeted
drugs are also being developed to block the alternate pathways.
Second generation BRAF inhibitors are also being developed
which can be more selective and have a better side effect pro-
file.

The classic V60OE mutation is seen in about 55% of the
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Figure 5. EKG showing sinus tachycardia.

BRAF mutated NSCLC in the Catalog of Somatic Mutations
in Cancer (COSMIC database) which was present in our first
patients’ NSCLC. The second patient had a mutation that is not
commonly seen. The COSMIC database query reveals (March
17, 2018) that p.D594N (missense mutation) has only be iso-
lated in three samples of lung tissue. No case reports could be
found on this variant of BRAF mutation, and this makes it chal-
lenging to come up with a treatment strategy with the current
standard of care approved for V60OE mutation only. Literature
review reveals that dabrafenib has activity against codon 600
mutation but activity against non-codon 600 mutation is un-
clear [12]. Zheng et al studied 1,027 patients with BRAF mu-
tations to check for kinase activity and found that 37% of the
BRAF mutations were non-V600E. About 15% of their study
group had a BRAF kinase-impaired mutation. The most com-
mon kinase-impaired mutations in their study were p.D594G
and p.D594N, and they showed an association with concomi-
tant KRAS or NRAS mutations. Lung cancers patients showed
significantly higher incidences of kinase-impaired or kinase-
unknown mutants [13]. They also noticed that kinase-impaired
mutants were more common in lung cancer subset than colo-

Figure 6. Posterior-anterior chest X-ray showing cavitary lesion with an
air-fluid level in the right upper lobe and an enlarged cardiac silhouette.
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rectal or melanoma [13]. Marchetti et al studied 1,046 NSCLC
patients for BRAF mutations and concluded that V60OE mu-
tation was more prevalent in females, it was independent of
the smoking status of the patient, and it was frequently associ-
ated with aggressive tumor cells with micropapillary features.
While on the other hand non-V600E mutations were only seen
in smokers [14]. Currently, there are studies underway to look
more broadly for drugs that can be effective against BRAF
mutations in general and not just the V60OE mutation. A few
mentions would include LXH254 and LTT462 (currently go-
ing phase 1 clinical trial for treating advanced or metastatic
KRAS or BRAF) (clinicalTrials.gov Identifier: NCT02974725)
and AUY922 in EGFR, HER2, or BRAF-mutated; ALK, ROS1,
or RET-rearranged NSCLC (clinicalTrials.gov Identifier:
NCT01922583).

Another interesting fact is that both patients had BRAF
mutation and massive malignant pericardial effusion on pres-
entation. Mechanisms underlying malignant pericardial effu-
sions are not completely understood. It can occur due to block-
age of the lymphatics or angiogenesis related to cancer cells
leading to disorganized leaky vessels [15]. Some of these pa-
tients can have elevated levels of VEGF in these cavities pro-
moting effusions. In some patients, VEGF inhibitors have been
used to control these effusions [16]. There have been isolated
reports of malignant effusions with BRAF mutations including
Langerhans cell histiocytosis [17], Erdheim-Chester disease
[18]. Gautschi et al [19] presented a case of BRAF V600E ad-
enocarcinoma with pleural and pericardial effusions. None of
these case reports discussed the possibility of the association
of the BRAF with the propensity of the tumor cells to cause
malignant effusions. Recently, Agalioti T et al hypothesized
that KRAS could be involved in the production of malignant
pleural effusion and they were able to induce it in mice. Fur-
thermore, they showed that it was mediated by KRAS depend-
ent CCL2 signaling which recruited myeloid cells in pleural
space [20]. More studies need to be conducted with a bigger
sample size to check for correlation of pericardial effusion to
BRAF mutation.

Our first patient final diagnosis was NSCLC with BRAF
V600E mutation and PD-L1 expression and was given stand-
ard of care dabrafenib and trametinib. The second patient
also had NSCLC but with a variant of BRAF, a non-V600E
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Figure 7. (a) CT chest axial view showing pericardial effusion. (b) CT chest axial view showing in pulmonary window showing
air filled cavity with air-fluid level. (c) CT chest coronal view showing pericardial effusion. (d) CT chest coronal view in pulmonary

window.

Figure 8. (a) Echocardiogram apical view showing right ventricular collapse in diastole. (b) Echocardiogram apical view showing

right atrial collapse in diastole.

mutation (p.D594N) and PD-L1 expression. It was initially
planned that she should get PD-L1 targeted therapy as she did
not have the V60OE mutation but later, based on tumor board
recommendations, it was decided that she should be treated
with dabrafenib and trametinib (not current standard of care).
The second patient is supposed to follow up with the oncolo-
gist in an outpatient setting for initiation of the treatment. Cur-
rently, studies are being done to assess using BRAF and MEK
inhibitors along with PD-L1 ligands for patients with cancer
positive for both and some studies have shown promising re-
sults [21].

Conclusions

BRAF remains a fascinating target for treatment of cancers
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with targeted agents. Combination of these agents that block
multiple steps in the MAPK pathway has shown better out-
comes and seems to be the way treatments are going to be
designed in the future. Further work needs to be done to un-
derstand the variants of BRAF mutation. Role of BRAF in pro-
ducing massive effusions is unclear at the moment and war-
rants a bigger study pool.
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