
Inframe insertions of three or more base pairs in exon 20 of the epidermal growth factor receptor 

(EGFR) only highlights the importance of primary care and preventive care, it also underscores the 

impgene were among the first EGFR mutations to be identified as oncogenic drivers in non-small cell 

lung cancer (NSCLC). However, unlike the classical EGFR L858R point mutation or exon 19 deletions, 

which represent the majority of EGFR mutations in NSCLC, low frequency EGFR exon 20 insertion 

mutations are associated with resistance to targeted EGFR inhibitors and correlate with an extremely 

poor patient prognosis. Here we discuss the unfortunate case of a 30 year old female who had 

presented with stage 4 NSCLC with metastasis further complicated by a large pericardial effusion 

causing cardiac tamponade and right ventricular collapse. Although this unique case presentation was 

detected during the later stages of a horrible disease, it not ortance of having palliative and/or hospice 

evaluation for end of life discussions. By having primary care physicians in collaboration with 

Palliative/Hospice specialists assist terminal patients to establish their personal goals of care, this will 

help to promote quality of life for terminal patients during the end of life.

30 y/o F, PMHx of Stage 4 non small cell right lung cancer with metastasis to the brain diagnosed in 

July 2019, who was on chemotherapy until 11/2020, presented with worsening right sided chest pain 

radiating to right upper extremity and progressive shortness of breath occurring at rest for the past 

several weeks. Her oncologist ordered a CT chest which showed pericardial effusion, prompting an 

echo which had findings concerning for a pericardial effusion containing thrombus and possible early 

tamponade. She reported that she had received chemotherapy about four weeks prior to admission.

Pertinent history: In June 2019, the patient presented to the ED with a 4 month history of bronchitis on 

multiple antibiotics but persistent, unresolved productive cough with occasional hemoptysis associated 

with chest pain and intermittent palpitations. CT scan showed large right lung mass (locally aggressive 

non-small cell lung cancer with oligometastatic disease to the brain) and pleural effusion. In July 2019, 

the patient had a right VATs done with mechanical and chemical pleurodesis as well as a total 

pleurectomy of the right chest cavity. 

During the patient's first hospitalization for malignant pericardial effusion, she was initially found to be in 

no acute distress. Patient had a normal cardiac exam, with no muffling of heart sounds or murmurs 

present on auscultation. Lungs were clear to auscultation with no crackles or rales. There was

however, 1+ pitting edema of the right foot and ankle and trace pitting edema of the left foot. Physical 

exam during the patient's second hospitalization was more profound. Patient presented in mild 

respiratory distress with lungs demonstrating diminished breath sounds to auscultation bilaterally (more 

significantly diminished on the right compared to left). Left sided lungs became clear to auscultation 

following placement of a chest tube, however right sided lungs remained diminished to auscultation for 

the duration of the hospital course. Cardiac exam however remained normal. Patient was also noted to 

have significant nonpitting edema of the bilateral upper extremities up to the elbows
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Patient was diagnosed in June 2019 with stage IVa Non-Small cell lung cancer (NSCLC) . She 

received 2 rounds of chemoimmunotherapy in August and 3 rounds in September 2019. She 

also received pemetrexed (anti- folate chemotherapy), carboplatin (platinum chemotherapy), and 

pembrolizumab (immunotherapy) in July 2019. This combination was approved for treatment of 

thoses with metastatic NSCLC. She also was treated with ramucirumab and with Docetaxel 

every 3 weeks in April 2020. Following these treatments patient had 3 hospital admissions.

Admission 1: Thoracentesis, pericardiocentesis, pericardial window with drain was done. 

Pathology results for pericardial fluid and pleural fluid showed reactive mesothelial and mixed 

inflammatory cells. She was awaiting acceptance into the Mobocertinib trial given this treatment 

could theoretically treat her specific mutation.

Admission 2: Patient was admitted to an outside facility with complaints of shoulder pain

Admission 3: Patient presented with shortness of breath and chest pain for 2 days as well as 

arm swelling and increased oxygen demands. Chest X-Ray and CT imaging showed complete 

opacification of the right hemithorax and compression of the right ventricle with moderate pleural 

effusion and a new large pericardial effusion. A chest tube was placed on 1/8/21 for symptomatic 

relief. Due to the progression of the disease coupled with new imaging findings all of which 

protends a grim prognosis, a palliative consult was placed and the patient was ultimately made 

DNR with comfort care. Patient was started on a Dilaudid PCA pump for pain relief and was 

given medications to ease anxiety.

Patient had a chest x-Ray performed nearly 2 years prior to her final admission, ordered to assess hemoptysis. It showed consolidation in the right middle lobe consistent with pneumonia, however, was suspicious due to its mass-like 

appearance (Image 1). A follow up Chest CT performed 2 months later confirmed the presence of a large malignant right lung tumor with a right sided pleural effusion. The lung tumor was noted to be emanating from the right hilum, 

measuring 5.8 x 4.7 cm. During the patient's first admission for pericardial effusion/pleural effusion, chest x-ray showed near complete opacification of the right hemithorax and minimal left pleural fluid/ thickening (Image 2). 

Echocardiogram at that time showed a left ventricular ejection fraction of 55-60%, inversion of the right atrial wall, moderate to large pericardial effusion, with some concerns for early cardiac tamponade. Repeat echocardiogram during 

that admission, performed after the pericardial window, showed interval improvement in the pericardial effusion.

On the patient's second presentation for pericardial effusion with pleural effusion, chest x-ray showed persistent opacification of the right hemithorax (likely reflective of tumor progression) and mild left pleural effusion. A follow up CT 

angiogram of the chest (Image 3) showed no signs of pulmonary embolism, however, did show severe narrowing of the distal right pulmonary artery, likely from tumor compression/invasion. There was also marked interval enlargement of 

the mediastinal mass (now measuring approximately 6.0 x 4.1 cm) with right ventricular compression and direct invasion of the right mediastinum and pericardium. Echocardiogram at the time showed a large pericardial effusion 

(surrounding the apex, anterior to the right ventricle and posterior/lateral to the left ventricle), along with signs of cardiac tamponade such as borderline (15-25%) respiration variation of the mitral E wave and early diastolic right 

ventricular collapse. Bilateral upper extremity ultrasound was also done during this admission and showed thrombosis of the right subclavian and axillary veins. A final chest X-Ray was done during the admission post left sided chest tube 

placement, which showed a decrease in the left pleural effusion, along with a trace left apical pneumothorax. The right lung opacification persisted. 
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Lung cancer is a leading cause of cancer related mortality in the US and worldwide. Death due to lung cancer 

was previously seen mainly in smokers. However, in recent years more and more nonsmokers are being 

affected, especially former smokers or those who are exposed to secondhand smoke. There are two main 

types of lung cancer: small cell and non-small cell lung cancer. NSCLC accounts for 85% of all cases of lung 

cancer.

Our patient had NSCLC, however, she had a rare mutation that worsened her prognosis. She had EGFR 

EXON 20 insertion mutation, which makes up about 10% of all EGFR mutations. Not only does this mutation 

progress rapidly, but it also does not respond to TKI chemotherapy, which is the mainstay of treatment for the 

most common EGFR mutations. Overall response rates with the EGFR EXON 20 insertion are less than 10% 

and progression free survival can be less than 3 months. Survival rate of patients with this mutation is half that 

of metastatic NSCLC patients with the more common EGFR mutations treated with EGFR TKIs. They have 

poor prognosis because EGFR EXON 20 insertions (unlike other common insertions such as EXON 19 & 21) 

are activating mutations that enhance the stability of the active conformation of EGFR there by causing steric 

hindrance, which prohibits the efficient binding of current EGFR TKIs.

This case is an example of a very unique presentation of a horrible disease. This patient was found to have a 

very severe and aggressive form of lung cancer, which was discovered very late in the disease. Lung cancer 

screening is done for the older population, in smokers, with a low dose CT scan after the age of 50. It is rare to 

find lung cancer in a patient at the age of 30 but there are situations where this occurs. Many barriers can 

exist, a patient this age can present with cough but may be misdiagnosed with bronchitis or pneumonia and 

sent home with antibiotics or supportive care management. It is not until this cough is persistent with other 

signs and symptoms such as hemoptysis and weight loss when other differentials are ruled out. Many times, a 

patient may also be lacking awareness of how cancer may present and may not go to the physician until the 

disease has progressed. Other barriers may include costs and financial burden. It is important to educate all 

patients on alarming signs and symptoms and also important as physicians to keep the variety of differentials 

broad for all patients regardless of their age. Given the bleak prognosis of this specific diagnosis, adjuvant and 

palliative therapy are paramount towards promoting quality of life. Given the prognosis and survival rate is 

three months after a pericardial window, hospice at home or more of a palliative approach should have been 

discussed earlier to achieve more comfort and time with loved ones at home. In the case of our patient, there 

were significant barriers towards achieving necessary therapy. One barrier encountered is poor follow up. 

Although the patient received an official diagnosis of NSCLC in 2019, it is possible that she could have been 

diagnosed sooner if she had consistent care. One of the biggest contributors of wellness for patients is close 

follow up and continuity of care. Continuity of physician care is associated with more positive assessments of 

the visit and appears to be particularly important for more vulnerable patients. Health care systems and 

primary care practices should devote additional effort to maintaining a continuity relationship with these 

vulnerable patients.Patient Outcome

The new chemotherapy drug the patient was hoping to receive was not available to her due to certain exclusion 

criteria. Patient was not discharged home after the second admission at our facility due to the severity of the 

disease. A palliative consult was placed at the time and after extensive discussion with the patient and family the 

patient was made DNR and placed on comfort care. Patient was comfortable with pain managed via a dilaudid

PCA pump. Patient passed away on comfort care on January 17, 2021 in the hospital surrounded by her husband 

and brother.
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