Favorable response in “locally advanced stage”
of adenocarcinoma lung to erlotinib: Quality of
life and clinical and radiological outcome are
satisfactory after 24 weeks
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ABSTRACT

Lung cancer is one of the most common types of cancer and the leading cause of human cancer deaths worldwide. Adenocarcinoma
is the most common histological type of lung cancer. Tyrosine kinase inhibitors of the epidermal growth factor receptor (EGFR) have
been reported to exert a significant impact in the treatment of nonsmall cell lung cancer, particularly in patients harboring mutations
in the EGFR gene. In this case report, 41 years male with “locally advanced stage” of lung cancer presented with shortness of breath
on routine work and compromised quality of life, diagnosed to have malignant pleural effusion after pleural fluid cytology evaluation.
We performed bronchoscopy guided transbronchial lung biopsy and confirmed to have adenocarcinoma lung after histopathology
evaluation. We further analyzed thyroid transcription factor-1 and EGFR mutation study in histopathology sample and started “targeted
therapy” with erlotinib. We documented excellent clinical and radiological response with complete resolution of pleural fluid and lung
parenchymal lesion, and significant improvement in quality of life after 6 weeks of erlotinib. We used erlotinib as a “maintenance

therapy” in adenocarcinoma lung for 24 weeks.
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INTRODUCTION

Lung cancer is one of the most common types of
cancer and the leading cause of human cancer deaths
worldwide.[" The majority of the cases (85%) are classified
as nonsmall cell lung cancer (NSCLC), often diagnosed at
an advanced stage with poor prognosis. Platinum-based
doublet chemotherapy has become the standard of care
for the treatment of advanced or metastatic NSCLC
with wild-type or unknown epidermal growth factor
receptor (EGFR) status.?
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In Asian countries, EGFR mutations can be found in
approximately 40% of patients, explaining in part why
Asian patients are more responsive to EGFR tyrosine kinase
inhibitors (TKIs); in contrast, K-ras mutations predict the
resistance to TKIs, likely due to the downstream location
of K-ras signaling to EGFR activation.”! It is known that a
mutation in the EGFR gene, clinical characteristics such
as female sex, nonsmoking status, and Asian ethnicity,
adenocarcinoma histology and skin toxicity reported
during the treatment, give an increased response to EGFR
inhibitors.™

Until 2009, platinum-based doublets chemotherapy was
the accepted standard of care for first-line treatment
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of advanced NSCLC. The response rate was 30% with
a median progression-free survival (PFS) and overall
survival (OS) of 6.4 and 10-12 months, respectively. Since
2004, several studies have shown that patients with EGFR
mutations are the best predictor of response to EGFR-TKIs
such as erlotinib and gefitinib, the fact that has changed
dramatically the paradigm of advanced NSCLC treatment.

CASE REPORT

A 42-year-old male, teacher by profession, without any
addiction for tobacco or tobacco products present to
outdoor unit of pulmonary medicine with complaints of
shortness of breath, dull aching chest pain on the right side
since 2 months. He was advised for chest X-ray posterior
to anterior (PA) and routine hematological investigations.

Figure 1 showing right middle and lower zone haziness/
opacification with obliteration of cardiophrenic and
costophrenic angles suggestive of mass/collapse/
consolidation with effusion on the right side.

Complete blood counts

* Hemoglobin - 12 g%

* Total white blood cell count - 7400/mm?

e DPlatelets - 2.73 lakhs

e HIV 1and HIV 2 - tridot negative

¢ Blood sugar level - 124 mg%

e Erythrocyte sedimentation rate - 24 mm at the end of 1 h

¢ Lactate dehydrogenase - 380 units/L

¢ (C-reactive proteins - titer 9.4 units

¢ Liver function tests - normal

¢ Kidney function tests - normal

¢ Ultrasound abdomen - predominant findings were mild
hepatomegaly. No lymphadenopathy or ascites

¢ Ultrasound thorax - moderate pleural fluid in the right
pleural cavity without internal echoes with underlying
lung collapse.

Figure 1: Chest X-ray posterior to anterior

316

Pleural fluid aspiration

Pleural fluid aspiration was done ultrasound guided from
the right pleural cavity in 6™ intercostal space in posterior
axillary line. With all possible aseptic precautions, 1400 ml
of straw-(yellowish) colored pleural fluid was aspirated.
Pleural fluid was sent in four different aliquots (20 ml each)
for Biochemical, microbiological, cytology analysis, and
one aliquot for Mycobacterium tuberculosis DNA polymerase
chain reaction for tuberculosis. Remained pleural fluid
was sent for centrifugation and cell block preparation for
cytology analysis.

Pleural fluid analysis

¢ Pleural fluid proteins - 5.6 g%

e Pleural fluid glucose - 56 mg%

¢ Pleural fluid cells - 12,000/mm? (lymphocytes 90% and
polymorphs 10%).

* Predominantly lymphocytes

* Groups and cell ball of malignant cells having round
hyperchromatic nuclei and eosinophilic and vacuolated
cytoplasm.

After pleural fluid aspiration, check X-ray PA was taken
showing clearance of pleural fluid with parenchymal
opacity in the right lower zone. This opacity was sharply
demarcated with residual pleural effusion in the right lower
zone. We planned fiber-optic bronchoscopy to look for any
endobronchial growth.

Computed tomography (CT) thorax imaging was done after
pleural fluid aspiration for exact assessment of underlying
lung parenchyma, pleural nodules, mediastinal and hilar
lymphadenopathy, and opposite lung status.

Figure 2 showing lung parenchymal mass lesion in the right
middle lobe with pleural effusion with “classical split pleura
sign.” Medjiastinal lymphadenopathy including subcarinal
and right hilar lymph nodes was also documented.

Figure 2: Computed tomography thorax contrast mediastinal window
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Follow-up chest X-ray PA was done after 28 days of erlotinib
treatment, and we documented resolving pleural effusion
on the right side of thoracic cavity. After comparison with
previous chest X-rays, there is a significant reduction in
the size of the mass lesion in the right lower zone with
cardiophrenic and costophrenic angles clear.

Figure 3 of right middle lobe bronchus showing ulcerated
growth with whitish exophytic nodularity at the division
of right middle and lateral lobe segmental opening.
Six fiber-optic forcep biopsy samples were collected
and sent for histopathology analysis and also for
immunohistochemistry (IHC) analysis.

Pleural fluid cytology showing malignant cells having
hyperchromatic nuclei with eosinophilic and vacuolated
cytoplasm.

Figure 4 shows fragments of adenocarcinoma invading
desmoplastic stroma with anthracotic pigment. A tiny piece
of bronchial mucosa is noted aside.

Figure 5 shows tumor comprising disrupted tubules,
acini, and solid nests; displaying moderate nuclear atypia,
pleomorphism, and dense chromatin with abundant
eosinophilic cytoplasm. Glandular mucin is however not
seen; no squamous differentiation is identified. IHC with
thyroid transcription factor-1 (TTF-1) and EGFR mutation
study is necessary.

Immunohistochemistry study

Histopathology tissue sample block was analyzed for TTF-1
and EGFR marker studies. Results were TTF-1 positive with
EGFR mutation analysis positive.

Chest X-ray PA [Figure 6] view after 48 weeks of erlotinib
showing normal lung parenchyma without any obvious
abnormality. There is no evidence of pleural effusion or
hilar enlargement.

DISCUSSION

Lung cancer is one of the most common types of cancer and
the leading cause of human cancer deaths worldwide; the
majority of the cases (85%) are classified as NSCLC, often
diagnosed at an advanced stage with poor prognosis.™ It
is recognized that the EGFR-dependent autocrine pathway
plays an important role in the development and progression
of human epithelial cancers including NSCLC. The EGFR
is a member of the ErbB family of cell membrane receptors
that are important mediators of cell growth, differentiation,
and survival. However, the antitumor effects of EGFR
inhibition in human cancer models are inhibition of
cancer cell proliferation with G0/G1 cell cycle arrest and
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Figure 3: Bronchoscopy image

Figure 5: Bronchoscopy biopsy histopathology (x40)

in some cases, induction of apoptosis; antiangiogenesis
through inhibition of angiogenic growth factor production;
inhibition of invasion and metastasis; and potentiation of
antitumor activity of cytotoxic drugs and radiotherapy.
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Figure 6: Chest X-ray posterior to anterior

Erlotinib has demonstrated efficacy in the first-line
treatment of EGFR mutation-positive NSCLC. Several
clinical trials have also demonstrated that erlotinib
improves PFS and OS in the second- and third-line
treatment of NSCLC as well as in the maintenance
setting.!®”! It is known that a mutation in the EGFR gene,
clinical characteristics such as female sex, nonsmoking
status, and Asian ethnicity, adenocarcinoma histology
and skin toxicity reported during the treatment, give an
increased response to EGFR inhibitors.!

A recent study showed that 50% of patients with EGFR
mutation-positive primary lung tumors lose the mutation
in metastasis, and that discordance rate of EGFR
expression between primary tumor/metastases can reach
27%.8 In view of current knowledge, the analysis of EGFR
mutation status in the primary tumor may be inadequate
for planning the use of TKIs for advanced NSCLC, reason
why tissue sampling from distant metastases must be
pursued to accurately determine EGFR mutations before
treatment.l®! In addition, there is some evidence that
EGEFR exon 19 deletion is associated with better responses
to erlotinib and longer survival compared to exon 21
mutation, which suggests that exon 19 deletion might still
be present is our patient.™

In this case report, we documented the clear benefit of
“targeted therapy” in “locally advanced stage of lung cancer”
with erlotinib. Initially, before treatment, he was having
Grade IV shortness of breath with decreased performance
status clinically, and moderate malignant pleural effusion
radiologically. After CT thorax, we confirmed as Stage IIIb with
inoperable condition and not suitable for surgical treatment of
lung cancer (adenocarcinoma). We performed IHC and found
to be EGFR positive case, and offered best possible “targeted
therapy” with erlotinib. We initially planned to give erlotinib
150 mg daily for 24 weeks, and if stable response is there to
continue same for additional 24 weeks.
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We observed significant reduction in pleural fluid; lung
parenchymal mass size is reduced significantly and
remarkable improvement in performance status with
patient able to walk for 800 m without any respiratory
discomfort after 4 weeks use of erlotinib. In addition, we
observed complete radiological resolution in the form
of absence of pleural effusion with cardiophrenic and
costophrenic angles clear and normal lung parenchyma
bilaterally after 24 weeks of the use of erlotinib. We
consulted our medical oncologist regarding continuation
of erlotinib as a maintenance therapy for additional
24 weeks as lung adenocarcinoma is EGFR positive and
initial satisfactory clinical and radiological response.
We continued it for 24 weeks to complete 48 weeks.
After 48 weeks of follow-up with erlotinib treatment, we
observed stable clinical and radiological response. We are
performing follow-up evaluation as 3 monthly chest X-ray
and assessment is done for relapse of tumor in the same or
opposite lung. We also perform ultrasound abdomen for
liver and visceral metastasis. We are also performing CT
thorax at 6 months interval to look for occult intrathoracic
metastasis. After 2 years of follow-up, no relapse has been
documented.

Similar results were also documented in few published
case reports.1!

CONCLUSION

Adenocarcinoma lung is common histological type of lung
cancer, rising trends in India as compared to previously
known squamous cell as common histological type. Pleural
fluid cytology analysis is very useful tool to diagnose
metastatic lung cancer to pleura, with satisfactory yield
in “fluid block preparation.” We recommend to prepare
pleural fluid block preparation in all the cases of malignant
pleural effusion as it will help to identify exact histological
type and will also enhance its diagnostic sensitivity by
providing adequate cytological material for IHC analysis.
Histopathology expertise in the field of oncology is must
while managing these cases.

EGFR mutation analysis made dramatic change in lung
cancer outcome, especially in adenocarcinoma because of
excellent response to “targeted therapy for EGFR positive”
cases to erlotinib. We documented satisfactory and stable
response to erlotinib in “Locally advanced stage of Lung
cancer” in our case of adenocarcinoma lung. We recommend
the use of erlotinib for 24 weeks as “primary treatment” and
additional 24 weeks as “maintenance therapy” in EGFR
positive adenocarcinoma.
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