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Abstract 

The epidermal growth factor receptor (EGFR) tyrosine kinase inhibitors (TKIs) gefitinib and 

erlotinib are known to have greater efficacy in EGFR mutation-positive non-small cell lung 

cancer (NSCLC), although erlotinib also has activity in wild-type disease. We report the 

successful long-term maintenance treatment of a patient with EGFR wild-type NSCLC with 

gefitinib and later erlotinib. The patient (male; 44 years old; smoker) was diagnosed with 

EGFR wild-type NSCLC after computer tomography had revealed a mediastinal mass, and 

histology and mutation testing had identified the tumor as an EGFR wild-type grade 3 

adenocarcinoma. The patient received multiple rounds of chemotherapy, followed by 

gefitinib maintenance (3 years). Later on, he received erlotinib maintenance and developed a 

persistent rash (grade 1/2) that lasted throughout the treatment. The patient’s condition has 

remained stable on erlotinib for more than 5 years, with no evidence of progression. We 

describe the patient’s disease course and treatment in the context of EGFR TKI therapy and 

the prognostic factors for long-term clinical outcomes of NSCLC, including the development 

of erlotinib-induced rash. 

Introduction 

With the introduction of the epidermal growth factor receptor (EGFR) tyrosine kinase 
inhibitors (TKIs) gefitinib and erlotinib, the approach to non-small cell lung cancer (NSCLC) 
treatment changed dramatically in the last decade. Clinical trials have demonstrated that 
erlotinib improves progression-free and overall survival in the second- and third-line 
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treatment of NSCLC [1] as well as in the maintenance setting [2], and it is approved for these 
indications [3]. Both erlotinib and gefitinib appear to be more efficacious in EGFR mutation-
positive NSCLC (although erlotinib has also shown efficacy in EGFR wild-type disease). 
Erlotinib has demonstrated efficacy in the first-line treatment of EGFR mutation-positive 
NSCLC [4, 5] and is approved in this line of therapy [3]. Gefitinib is also indicated for the 
treatment of patients with locally advanced or metastatic NSCLC with EGFR-activating 
mutations [6]. Both agents target the tyrosine kinase domain of EGFR, inhibiting down-
stream signaling processes for growth and proliferation, and mutations in the EGFR gene can 
affect the behavior of the receptor and its response to inhibitors. 

Most NSCLC clinical trials report survival outcomes over a couple of years, which is 
sufficient to identify significant differences in survival between treatment groups but also 
means that data on long-term treatment are limited. Here, we describe a case study of long-
term erlotinib treatment of a patient with EGFR wild-type NSCLC. 

Case Presentation 

The patient was a Greek male aged 44 years, who presented to our hospital for diagnosis 
(December 2001). He was a smoker (40 cigarettes per day for 30 years), but stopped 
smoking in January 2008. Thorax X-ray for routine surgery demonstrated a suspicious 
lesion, and computer tomography (CT) revealed a mass in the posterior upper mediastinum 
with peripheral calcification and low densities. The mass was touching the aortic arch 
without putting pressure on it, and there were lesions in the upper lobes bilaterally. The 
patient underwent surgical excision of the mediastinal mass, and biopsies of the lung 
parenchyma lesions were taken. Histopathology showed a grade 3 lung adenocarcinoma. 
The CT scans of the abdomen and brain were normal (no metastases). The bone scans were 
controversial, with ‘hot spots’ in the sternum, twelfth thoracic vertebra, second lumbar 
vertebra and left sacroiliac joint. On diagnosis, the patient had an Eastern Cooperative 
Oncology Group (ECOG) performance status (PS) of 0. The biopsy sample of the primary 
tumor was negative for mutations in EGFR exons 18–21 by polymerase chain reaction. 

The patient received carboplatin area under the curve (AUC) 5 (600 mg) plus epirubicin 
70 mg/m2 (130 mg) plus etoposide 100 mg/m2 (200 mg) intravenously on day 1 and 300 mg 
orally on days 2 and 3. Six cycles were administered every 3 weeks (April–August 2002). No 
adverse events (AEs) were reported. 

A CT scan of the thorax was carried out in August 2002, which revealed residual disease 
in the anterior mediastinum (2 cm in diameter) and metastatic lesions of the upper lobes 
(stable). Due to residual disease, clinical benefit and good PS, chemotherapy was continued. 
The patient received carboplatin AUC 5 (600 mg) plus gemcitabine 1,000 mg/m2 (2,000 mg) 
on days 1 and 8, and four cycles were administered every 3 weeks (September–December 
2002). No AEs were reported. The CT scan of the thorax was assessed as ‘normal’ (the lesion 
in the right upper lobe was assessed as calcified) (fig. 1a). 

In November 2003, another CT scan of the thorax revealed three new lesions (one in the 
right middle lobe and two in the lateral basal part of the right lower lobe), indicating disease 
progression (fig. 1b). At this point, chemotherapy was resumed; the patient received 
carboplatin AUC 5 (600 mg) plus gemcitabine 1,000 mg/m2 (2,000 mg) on days 1 and 8. 
Three cycles were administered every 3 weeks (December 2003–January 2004), and the 
response was stable disease. However, an allergic reaction to gemcitabine was noted and 
chemotherapy was therefore continued with docetaxel instead of gemcitabine. The patient 
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received carboplatin AUC 5 (450 mg) plus docetaxel 100 mg/m2 (200 mg) every 3 weeks for 
six cycles (February–June 2004). No AEs were reported and the response was stable disease. 

The patient started taking gefitinib in July 2004 and continued until August 2007 as part 
of the early access program of gefitinib. The disease remained stable and no AEs were 
observed. However, gefitinib administration had to be stopped because it was withdrawn by 
the Food and Drug Administration (FDA) for EGFR wild-type tumors and the expanded 
access program was discontinued. The patient was switched to erlotinib (August 2007) and 
treatment was continuing at the time of writing this case report in December 2012 (>5 
years). He presented with grade 2 rash within 1 month of starting erlotinib. The rash (grade 
1/2) lasted throughout the treatment, and grade 2 rash was treated with antibiotics (table 
1). The disease remained stable during erlotinib maintenance; CT scans were carried out 
every 6 months and chest X-rays every 2 months. The patient has had no non-pleural 
metastases (fig. 1c). 

Discussion 

This case study describes the long-term maintenance treatment with erlotinib of a pa-
tient with EGFR wild-type NSCLC. In the first-line management of NSCLC, erlotinib is 
reserved for EGFR mutation-positive disease; however, erlotinib also has a role in the 
treatment of patients with EGFR wild-type disease in other lines of therapy (table 2) [6–11]. 
Erlotinib has shown improved clinical efficacy compared to chemotherapy in EGFR wild-type 
NSCLC in studies of maintenance and third-line therapy [7, 8]. Erlotinib and chemotherapy 
did not have significantly different second-line efficacy in patients with poor prognosis [10]. 
In line with these data, the European Society of Medical Oncology (ESMO) has recently 
published clinical guidelines on NSCLC treatment. The ESMO guidelines do not recommend 
that patients with EGFR wild-type NSCLC receive EGFR TKIs as first-line therapy as they are 
inferior to doublet chemotherapy in this patient group [12]. Maintenance and second-line 
therapy with EGFR TKIs are recommended for patients with EGFR mutation-positive status. 
However, the guidelines allow erlotinib treatment in patients with EGFR wild-type status 
who progress after first- or second-line chemotherapy if they have not previously received 
any EGFR TKIs [12]. In contrast, gefitinib has not demonstrated superiority to chemotherapy 
in EGFR wild-type disease [6] (table 2) and is not recommended or approved for the 
treatment of EGFR wild-type NSCLC. 

EGFR TKI therapy is associated with the development of rash in many patients. In our 
patient, grade 2 rash developed after commencing erlotinib treatment. The rash persisted 
throughout the treatment period, but it was downgraded to grade 1 rash after 2 years. This 
is consistent with a report on side effects of long-term erlotinib, which described persistence 
of rash during erlotinib treatment over a few years [13]. Rash development has been 
correlated with EGFR TKI efficacy in NSCLC [14, 15]. In a meta-analysis [15] of 17 prospec-
tive trials and 7 retrospective case series, skin rash was an independent predictive factor for 
progression (HR 0.50, p < 0.00001) and survival (HR 0.30, p < 0.0001) in EGFR TKI-treated 
NSCLC patients. Patients who developed grade 2–4 rash were more likely to respond to the 
treatment (42%) compared to those who did not develop rash (7%). The authors of this 
meta-analysis suggest that skin rash may be a predictor for EGFR TKI efficacy, and this may 
reassure patients. 

Other potentially favorable prognostic factors for long-term survival after NSCLC diag-
nosis have been investigated in the literature. Multivariate analyses of 26,957 patients with 
NSCLC identified good PS, never-smoker status, early-stage cancer, female gender, squamous 
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cell carcinoma histology and treatment as favorable prognostic factors [16]. A retrospective 
study [17] of 245 patients assessed factors associated with prolonged life expectancy; the 
use of maintenance therapy was a significant predictor for long-term survival, along with the 
absence of bone metastases and an ECOG PS of 0–1 at first progression, which correlates 
with aspects of the case reported here. 

Long-term trials of erlotinib treatment are limited. However, a retrospective study [18] 
analyzed the profile of long-term NSCLC survivors (n = 301) to ascertain which patient 
subsets may benefit most from erlotinib treatment. Long-term erlotinib benefit was not only 
associated with good prognostic factors (e.g. ECOG PS 0–1), but also included patients with 
unfavorable risk factors such as male gender or smoking. Several long-term studies of 
gefitinib have been identified. One study of long-term survival (>5 years) in NSCLC (n = 124) 
showed that 8% of the patients survived for >5 years, and a good ECOG PS, adenocarcinoma 
histology and EGFR TKI therapy (gefitinib) played a role in long-term survival [19]. Another 
study [20] of long-term responders to gefitinib was carried out as part of the gefitinib 
expanded access program. Ten long-term responders out of 11 had adenocarcinomas, and 
long-term responders were more likely to have EGFR mutation-positive tumors, a lower 
number of metastatic sites and exclusively pulmonary or pleural metastasis compared 
intermediate responders or  resistant patients. A case study of 3 refractory NSCLC patients 
[21] reported a >3-year survival with gefitinib treatment. The patients were female 
Japanese, and the tumor histology was adenocarcinoma. Finally, Reck and Gatzemeier [22] 
retrospectively analyzed the data from 240 patients treated with gefitinib, examining 
efficacy and tolerability of gefitinib in patients with long-term tumor control (defined as >6 
months objective response or >9 months stable disease). Of the patients with long-term 
tumor control, 9 were female (mainly with adenocarcinoma) and 5 were male (mainly with 
bronchioloalveolar carcinoma). The patient described here had several prognostic factors 
for a good response (despite having EGFR wild-type disease), including adenocarcinoma 
histology, only pulmonary metastases and EGFR TKI maintenance treatment. 

Conclusion 

Our patient was diagnosed with EGFR wild-type NSCLC and treated with chemotherapy 
until the disease was stable. Maintenance therapy with gefitinib (3 years) was followed by 
erlotinib maintenance. The patient has now been treated with erlotinib for more than 5 
years, with no progression of the disease. 
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Table 1. Progression and treatment of erlotinib-associated rash in a patient (2007–2012) 

   
   
 Rash Treatment 

   
   
August 2007 Patient started erlotinib (150 mg/day)  

October 2007 Grade 2 rash Drug discontinuation for 1 week  

  Clindamycin 300 mg 3 times daily (10 days) 

December 2007 Grade 2 rash Dose reduction of erlotinib to 100 mg 

  Doxycycline 100 mg once daily (7 days) 

March 2008 Grade 1 rash No treatment 

June 2008 Grade 2 rash Doxycycline 100 mg once daily (7 days) 

October 2008  Grade 2 rash Doxycycline 100 mg once daily (14 days) 

February 2009 Grade 2 rash Doxycycline 100 mg once daily (14 days) 

May 2009 Grade 2 rash Doxycycline 100 mg once daily (14 days) 

August 2009 Grade 1 rash No treatment 

November 2009 Grade 1 rash No treatment 

March 2010 Grade 1 rash No treatment 

June 2010 Grade 1 rash No treatment 

July 2010 Grade 1 rash No treatment 

August 2012 Grade 1 rash No treatment 
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Table 2. Median progression-free survival and overall survival for erlotinib and gefitinib in wild-type 

disease [6–11] 

          
          
Trial Line of  

therapy 

 Patients 

n 

  Gefitinib Erlotinib Chemo-

therapy 

Placebo HR (95% CI) <p value 

          
          
BR.21 [7] Second/third OS 170 0– 07.9 months 0– 3.3 months 0.74 (0.52–1.05) <0.0924 

SATURN [8] Maintenance PFS 388 0– 12.0 weeks 0– 8.9 weeks 0.78 (0.63–0.96) <0.0185 

  OS  0– nr 0– nr 0.77 (0.61–0.97) <0.0243 

Phase II [9] Second PFS 031 0– 02.1 months 0– – – <– 

  OS  0– 07.7 months 0– – – <– 

TITAN [10] Second PFS 149 0– nr   – – 1·25 (0·88–

1·78) 

<0.200 

  OS  0– nr   – – 0.85 (0.59–1.22) <0.37 

TAILOR [11] Second PFS  0– 02.4 months 02.8 months  0.69 (0.52–0.93) <0.014 

ISEL [6] Second/third TTF 189 02.0 months 0– 0– 2.6 months 1.10 (0.78–1.56) <0.5771 

  OS  03.7 months 0– 0– 5.9 months 1.16 (0.79–1.72) <0.4449 

INTEREST [6] Second PFS 253 01.7 months 0– 02.6 months – 1.24 (0.94–1.64) <0.1353 

  OS  10.4 months 0– 12.2 months – 1.04 (0.80–1.35) <0.7711 

IPASS [6] First PFS 176 01.5 months 0– 05.5 months – 2.85 (2.05–3.98) <0.0001 

  OS  11.2 months  0– 12.7 months – 1.18 (0.86–14.6) <nr 

          
          
OS = Overall survival; PFS = progression-free survival; – = not applicable; nr = not reported; TTF = time-to-treatment failure. 
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Fig. 1. CT scans of a long-term NSCLC survivor a after chemotherapy (CT of the thorax was assessed as 

‘normal’ – the lesion in the right upper lobe was assessed as calcified), b during disease progression and c 

during stable disease after long-term treatment with erlotinib. 
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