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Abstract 

  

Introduction 

Lung cancer is the most common cancer in terms of both incidence and mortality. 

Although usually managed with surgery, novel immunotherapies are gradually 

becoming more popular. The effect of sunitinib with and without erlotinib in the 

management of lung cancer is reviewed. 

Methods 

Eligible search engines and databases were screened to identify studies published in 

English. Any randomized clinical trials studying the effect of sunitinib, either alone or 

in combination with erlotinib, were included. 

Results 

Thirteen studies with a total sample size of 1,062 cases were included. Males (59.5%) 

were more common than females (40.5%), and the average age of patients was 64 ± 

5.03. Most of the patients (71.5%) had a positive smoking status, and non-small cell 

carcinoma was the most common lung cancer type (95.4%). Almost all of the adverse 

events, such as headache (100%), weight loss (100%), constipation (100%), 

leukocytopenia (96%), pain (92.3%), hypertension (90%), dyspnea (88.7%), cough 

(84.3%), fatigue (81.6%), fever/chills (77.3%), thrombocytopenia (75%), nausea 

(73.8%), neutropenia (72%), anorexia (71.4%), vomiting (65.1%), anemia (61.3%), and 

diarrhea (54.5%) were more common in the sunitinib-only group. The mean overall 

survival for patients receiving sunitinib alone was 213 days, whereas, for patients 

receiving sunitinib combined with erlotinib, it was 270 days. 

Conclusion 
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Adverse events may be encountered more frequently in treatment with sunitinib alone 

compared to the combination of sunitinib and erlotinib. However, sunitinib alone may 

result in higher disease stability and lower disease progression. Nevertheless, 

combination therapy may yield a longer median overall survival. 

1. Introduction 

Lung cancer refers to malignant tumors originating from the 

parenchyma of the lung [1]. Globally, the disease is the most 

common type of cancer in terms of both incidence and mortality. 

This cancer is responsible for approximately two million 

diagnoses and 1.8 million mortalities each year [2]. Similar to 

other forms of cancer, there seems to be a positive correlation 

between lung cancer and increasing age [3]. The incidence of 

lung cancer is generally 69 per 100,000 individuals; however, 

this number increases to 751 per 100,000 in men above the age 

of 75 [4]. Due to the rise in its occurrence, the disease is among 

the most frequently studied types of cancer [5]. Although many 

etiologies have been linked with the disease, cigarette smoking 

is the most common risk factor by far [6]. Small-cell carcinoma 

and non-small-cell carcinoma make up the two main types of 

lung cancer, with the latter occurring more frequently [7]. The 

cancer is generally at an advanced stage by the time of 

presentation. Symptoms include cough, the most prevalent, 

followed by hemoptysis and chest pain. The main treatment 

approach, especially reserved for the early stages of the disease, 

is surgery [6]. Recently, targeted therapies such as erlotinib as 

an epidermal growth factor (EGFR) inhibitor, durvalumab as a 

PD-L1 inhibitor, and pembrolizumab as a PD-1 inhibitor are all 

among the relatively therapeutic agents that can be used in 

different forms of lung cancer [8-10]. These agents are 

beneficial for advanced stages of cancer, especially those with 

specific mutations that can be targeted since surgery alone is not 

sufficient to eradicate the tumor [8-10]. This study reviewed the 

effect of sunitinib, a multi-targeted receptor tyrosine kinase 

inhibitor, with and without erlotinib in managing lung cancer. 

 

2. Methods 

2.1. Study design 

All clinical trials with patients receiving sunitinib alone or 

combined with erlotinib were systematically reviewed. This 

study followed the guidelines of the Preferred Reporting Items 

for Systematic Reviews and Meta-Analyses (PRISMA) 2020. 

2.2. Data sources and search strategy 

The Google Scholar, CINAHL, PubMed/MEDLINE, Cochrane 

Library, Web of Science, and EMBASE were all thoroughly 

screened. The (sunitinib OR Sutent) AND (“lung cancer" OR 

"lung cancers" OR "lung carcinoma" OR "lung carcinomas" OR 

"pulmonary cancer" OR "pulmonary carcinoma" OR 

"bronchogenic cancer" OR " bronchogenic carcinoma" OR 

"bronchial cancer" OR "bronchial carcinoma") keywords were 

used in the search. 

 

2.3. Eligibility Criteria 

This study included any randomized clinical trial investigating 

the efficacy of sunitinib alone or in combination with erlotinib 

for lung cancer. The selected studies should have clearly 

provided data specific to the type of tumor, its management, and 

the outcomes of management. To maintain the study's validity, 

any study published in predatory journals was excluded [11]. 

2.4. Study selection process 

Two researchers screened the studies' titles and abstracts to 

select those that met the eligibility criteria. A third researcher 

was recruited to help settle disagreements between the initial 

two researchers. 

2.5. Data items 

The data collected included author name, publication year, phase 

of the clinical trial, sample size, gender, median age, smoking 

status, performance status, type and histology of lung cancer, 

number of previous treatment therapies, type, dose, and duration 

of therapy, adverse events, and outcomes of each therapeutic 

group. 

2.6. Data analysis and synthesis 

A Microsoft Excel (2019) workbook sheet was used to collect 

the data, followed by a descriptive analysis on Statistical 

Package for Social Sciences (SPSS) 26.0 software. The data 

were presented as mean, standard deviation, frequency, and 

percentage. 

 

3. Results 

3.1 Study Selection 

The initial systematic search found 69 papers. Of these, 16 were 

removed without screening since 15 were only abstracts, and one 

was a duplicate. Then, 31 studies were excluded due to 

irrelevance. Nine were removed from the remaining 22 studies 

due to a non-compatible study design. The remaining 13 studies 

were included in the study [12-24] (Figure 1).  

3.2. Characteristics of the included studies 

All 13 studies enrolled were randomized clinical trials. Nine 

were Phase II, three were Phase III, and one was Phase I. The 

raw data of included studies are presented in (Table 1) (Table 2). 

3.4. Main findings 

https://doi.org/10.58742/bmj.v2i2.95
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The data of 1,062 patients were reviewed in this study, with 476 

(44.8%) in the sunitinib alone group and 586 (55.2%) in the 

sunitinib plus erlotinib combination group. Males made up 632 

(59.5%) of patients, with the remaining 430 (40.5%) being 

females. The mean age of all patients was 64 ± 5.03 years; in the 

sunitinib group, it was 64 ± 5.8 years; and in the sunitinib plus 

erlotinib group, it was 62.5 ± 2.4 years. Regarding ECOG 

assessment, a score of one in 649 (61.1%) cases was the most 

frequent, followed by a score of zero in 398 (37.5%), and a score 

of two in 12 (1.1%) patients. Out of the total study population, 

759 (71.5%) were smokers, 174 (16.4%) were non-smokers, and 

in 129 (12.1%) cases, smoking status was not mentioned. Non-

small cell lung cancer (NSCLC) was observed in 1013 (95.4%) 

patients, and small cell carcinoma was found in the remaining 

49 (4.6%) patients. Regarding treatment duration, sunitinib was

given for 7.1 ± 6.1 weeks on average, whereas sunitinib plus 

erlotinib was given for 9.4 ± 4.95 weeks. In total, 456 (42.9%) 

cases received one prior treatment, 393 (37%) reported no 

previous treatment, 94 (8.9%) had received two prior treatments, 

and 22 (2.1%) had taken more than two treatment therapies. In 

the remaining 97 (9.1%) patients, the history of prior therapy 

was not determined (Table 3). The most common adverse event 

was fatigue, reported in 299 patients (28.2%). Among them, 244 

(81.6%) were in the sunitinib alone group, whereas 55 (18.4%) 

were in the combination group. Other frequent adverse events 

included diarrhea in 277 patients (26.0%), anorexia, and 

thrombocytopenia in 196 (18.5%) patients. Among the 277 

patients with diarrhea, 151 (54.5%) were in the sunitinib alone 

group, while the remaining 126 (45.5%) were in the combination 

group. Similarly, out of the 196 patients with anorexia, 140 

(71.4%) of them were among the patients receiving sunitinib 

alone, while 56 (28.6%) were in the combination group. The 

predominant hematological adverse events were 

thrombocytopenia and anemia in 196 (18.5%) and 191 (17.9%) 

patients, respectively. Dermatologically, 182 (17.1%) cases 

presented with skin rash and 36 patients (3.4%) had dry skin. 

The least common adverse event was fever or chills, which was 

present in 22 (2.1%) patients, 17 (77.3%) of them in the sunitinib 

alone group, and 5 (22.7%) of them in the group receiving both 

sunitinib and erlotinib (Table 4). Regarding the histology of 

NSCLC, the most prevalent was adenocarcinoma (50.6%), 

followed by squamous cell carcinoma (23.9%). In the sunitinib 

alone group, the median overall survival and progression-free 

survival (PFS) were 213 ± 70.9 days and 109.5 ± 76.6 days, 

respectively. However, the median overall survival and the PFS 

in the combination group were 270 ± 17.1 days and 96 ± 16.97 

days, respectively. Out of the 586 (55.2%) patients who received 

both sunitinib and erlotinib, 165 (28.2%) of them still had 

progressive disease, and only 158 (26.96%) had stable disease. 

In the sunitinib alone group, only 99 (20.8%) patients had 

progressive disease, and 140 (29.4%) had stable disease (Table 

3). 

 

4. Discussion 

Lung cancer, like many others, is a disease of the elderly, and 

the average age of patients at the time of diagnosis is usually  

 

around 70 [25]. The mean age of patients in this study was 64 

years in both groups. In 2020, lung cancer was responsible for 

11.4% of the total cases of cancer and 18% of deaths due to 

cancer [26]. The incidence of lung cancer tends to be higher in 

males as compared to females; however, many attribute this to 

the differences in smoking patterns between the two genders 

[27]. Accordingly, in this study, males (59.5%) were more 

common than females (40.5%). Many risk factors 

have been considered in the etiology of this disease, such as 

radon, asbestos, pollution, and air quality, all of which are 

environmental risk factors. Yet, the most important risk factor is 

smoking since the combustion of tobacco can produce up to 60 

known carcinogens, with polyaromatic hydrocarbons being the 

most significant [6]. Out of the 1,062 patients included in this 

study, smoking status was known for 933 (87.9%) of them, with 

759 (71.5%) identified as smokers and 174 (16.4%) as non-

smokers. Lung cancer is classified into two main types: small 

cell carcinoma (15%) and NSCLC (85%) [7]. In the current 

study, 1,013 (95.4%) patients were found to have NSCLC, with 

the remaining 49 (4.6%) patients presenting with small cell 

carcinoma.  

In addition, NSCLC is further divided into its subtypes. 

Adenocarcinoma, accounting for 40% of all cases of lung 

cancer, is considered the most common subtype of NSCLC, 

followed by squamous cell carcinoma (25-30%) and large cell 

carcinoma (5-10%) [28]. Similar patterns were observed in this 

study, as adenocarcinoma, with 513 (50.6%) cases, was deemed 

the most frequent. This was followed by squamous cell 

carcinoma (23.9%), large cell carcinoma (5.3%), and 
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bronchoalveolar carcinoma (2%). Symptoms of lung cancer can 
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be due to local effects of the tumor, such as coughing, or they 
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can be secondary to metastasis. Furthermore, paraneoplastic 

symptoms such as kidney stones occurring due to hypercalcemia 

can also be present. Coughing, which is present in 50% to 75% 

of the patients, is considered the typical symptom, followed by 

dyspnea in 25-40%, chest pain in 20-40%, and hemoptysis in 15-

30% of the cases [1]. One way to measure lung cancer patients' 

performance status is through the Eastern Cooperative Oncology 

Group (ECOG). The ECOG status is a scale ranging from zero, 

which represents a fully active individual with no restriction, to 

four, which represents patients who are completely disabled, and 

five for patients who have died [29]. According to a study by 

Lilenbaum et al., 34% to 48% of all patients had an ECOG score 

of two or higher [30]. In contrast, in the present study, an ECOG 

score of one was presented in 649 (61.1%) patients, followed by 

a score of zero in 398 (37.5%) and a score of two in 12 (1.1%) 

patients. The ECOG status was not determined in three patients. 

to be found in stage I and 8% of the cases in stage II [1]. Imaging 

tools such as computerized tomography (CT) scans and 

magnetic resonance imaging (MRI) are usually the initial step in 

the diagnosis and staging of lung cancer [31,32]. Nowadays, 

patients who are considered high-risk, such as those with a 

history of heavy smoking, can undergo screening with low-dose 

CT (LDCT) scans to diagnose the disease in its early stages [33]. 

If the cancer is detected in its early stages, thoracic surgery to 

resect the mass is deemed the standard treatment when the 

patient is fit enough to undergo surgery [34]. Other forms of 

management include radical radiotherapy, radiofrequency, 

microwave ablation, and systemic therapies, a field that seems 

to be in continuous evolution. Due to the advancement of 

chemotherapeutic agents used in NSCLC, many agents have 

become more targeted and tailored to the specific needs of each 

patient [35]. The first targeted therapy produced for NSCLC was 

gefitinib, an oral agent that works by inhibiting a tyrosine kinase 

Table 3: The baseline characteristics of the patients. 

Variables 
Number of patients 

(1092) 

Number of patients per treatment 

group 

    Sunitinib  

    Sunitinib + Erlotinib 

 

476 (44.8%) 

586 (55.2%) 

Median age (years) ± SD 

    All patients 

    Sunitinib  

    Sunitinib + Erlotinib 

 

64 ± 5.03 

64 ± 5.8 

62.5 ± 2.4 

Sex 

    Male  

     Female  

 

632 (59.5%) 

430 (40.5%) 

Phase of clinical trial 

    Phase 1 

    Phase 2 

    Phase 3 

 

1 (7.7%) 

9 (69.2%) 

3 (23.1%) 

ECOG Status 

     Score 0 

      Score 1  

     Score 2 

     Not mentioned 

 

398 (37.5%) 

649 (61.1%) 

12 (1.1%) 

3 (0.3%) 

 Smoking Status 

    Smoker 

    Non-smoker 

    Not mentioned        

 

759 (71.5%) 

174 (16.4%) 

129 (12.1%) 

Type of lung cancer 

    Small cell carcinoma 

    Non-Small cell carcinoma 

 

49 (4.6%) 

1013 (95.4%) 

Histology of non-small cell lung 

cancer 

    Squamous cell carcinoma 

    Adenocarcinoma 

    Bronchoalveolar 

    Large cell carcinoma 

    Not mentioned              

 

 

242 (23.9%) 

513 (50.6%) 

20 (2.0%) 

54 (5.3%) 

184 (18.2%) 

Duration of drug administration 

(weeks) ± SD  

    Sunitinib  

    Sunitinib with Erlotinib 

 

 

7.1 ± 6.1 

9.4 ± 4.95 

Number of previous treatments 

    No previous treatment 

    1 previous treatment 

    2 previous treatments 

    More than 2 previous treatments 

    Not mentioned 

 

393 (37.0%) 

456 (42.9%) 

94 (8.9%) 

22 (2.1%) 

97 (9.1%) 

Response to Sunitinib  

    Partial response 

    Stable disease 

    Progressive disease 

            Not mentioned 

 

44 (9.2%) 

140 (29.4%) 

99 (20.8%) 

193 (40.6%) 

Response to Sunitinib + Erlotinib 

    Partial response 

    Stable disease 

    Progressive disease 

    Not mentioned 

 

53 (9.0%) 

158 (27%) 

165 (28.2%) 

210 (35.8%) 

Median survival in Sunitinib (days) ± 

SD  

    Overall survival 

    Progression-free survival 

 

 

213 ± 70.9 

109.5 ± 76.6 

Median survival in Sunitinib + 

Erlotinib (days) ± SD 

    Overall survival 

    Progression free survival 

 

 

270 ± 17.1 

96 ± 16.97 

 

Table 4:  The difference in adverse events between the different 

therapy groups. 

Adverse events Total Sunitinib 
Sunitinib + 

Erlotinib 

Hematological 

   Anemia 191 (100%) 117 (61.3%) 74 (38.7%) 

   Leuko- 

   cytopenia 

75 (100%) 

 

72 (96%) 

 

3 (4%) 

 

   Neutropenia 

   Thromb-   

143 (100%) 103 (72%) 39 (28%) 

   Ocytopenia 196 (100%) 147 (75%) 49 (25.0%) 

Gastrointestinal 

   Nausea 

   Vomiting 

   Diarrhea 

   Constipation 

   Anorexia 

 

168 (100%) 

129 (100%) 

277 (100%) 

62 (100%) 

196 (100%) 

 

124 (73.8%) 

84 (65.1%) 

151 (54.5%) 

62 (100%) 

140 (71.4%) 

 

44 (26.2%) 

45 (34.9%) 

126 (45.5%) 

0 (0%) 

56 (28.6%) 

Dermatological 

   Skin rash 

   Dry Skin 

 

182 (100%) 

36 (100%) 

 

68 (37.4%) 

7 (19.4%) 

 

114 (62.6%) 

29 (80.6%) 

Others 

   Fever/Chills 

   Fatigue 

   Hypertension 

   Cough 

   Dyspnea 

   Headache 

   Pain 

   Weight Loss 

 

22 (100%) 

299 (100%) 

78 (100%) 

51 (100%) 

71 (100%) 

34 (100%) 

104 (100%) 

30 (100%) 

 

17 (77.3%) 

244 (81.6%) 

72 (90%) 

43 (84.3%) 

63 (88.7%) 

34 (100%) 

96 (92.3%) 

30 (100%) 

 

5 (22.7%) 

55 (18.4%) 

6 (10%) 

8 (15.7%) 

8 (11.3%) 

0 (0%) 

8 (7.7%) 

0 (0%) 
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receptor named epidermal growth factor receptor (EGFR), 

which is responsible for upregulating cellular proliferation and 

DNA synthesis [34]. Erlotinib is another tyrosine kinase-

inhibitor targeted therapy used for EGFR-positive NSCLC 

patients [35]. This agent can be used alone or with other tyrosine 

kinase inhibitors, such as sunitinib. Sunitinib works by 

inhibiting vascular growth factor receptors 1, 2, and 3 (VEGFR-

1, VEGFR-2, and VEGFR-3) as well as platelet-derived growth 

factor receptors [17].

By the time the disease is diagnosed, it has progressed to the late 

Sunitinib, when used alone in the treatment of NSCLC, may 

yield promising results. In a study conducted by Socinski et al., 

11.1% of the patient population was reported to have a partial 

response to the treatment, with 28.6% having a stable disease. 

Moreover, the median PFS of the patients was 84 days, whereas 

the median overall survival was 164 days [12]. In a clinical trial 

conducted by Reynold et al. on patients with NSCLC receiving 

sunitinib, out of 60 patients, 4 (6.7%) had a partial response, 34 

(56.7%) had stable disease, 9 (15%) had progressive disease, and 

the response of the remaining 13 (21.7%) patients was not 

evaluated [14]. In this study, the response among the patients 

receiving sunitinib alone was similar to the Socinski et al. study 

since 9.2% reported a partial response and 29.4% had stable 

disease. However, the median PFS in our study for the sunitinib 

group was 109.5 days, and the median overall survival was 213 

days, which were higher than those in the Socinski et al. study. 

Scagliotti et al. combined sunitinib with erlotinib for NSCLC 

management and found that 9.6% of the patients had a partial 

response, 32.3% had a stable disease, and 32.5% had disease 

progression. Furthermore, they found out that the median overall 

survival was 270 days, and the PFS was 108 days [17]. Within 

the 586 patients that received a combination of sunitinib and 

erlotinib in this systematic review, a partial response was 

reported in 9.0% of the population and stable disease in 27%, 

whereas 28.2% of patients had progressive disease. 

Additionally, the median overall survival was 270 days, while 

the PFS was 96 days. Another aspect to consider when 

comparing the therapy groups is their safety profile and the 

nature of adverse events they may induce. In the sunitinib alone 

group, the most common adverse events reported were fatigue, 

pain, nausea, and vomiting. This is different from the adverse 

events reported when sunitinib was combined with erlotinib 

since the most frequent adverse event was diarrhea, followed by 

fatigue, anorexia, and cough [12,17].  In the study conducted by 

Reynold et al. where patients received sunitinib alone, similar 

patterns were observed in adverse events as fatigue with 29 

(48.3%) and diarrhea with 23 (38.3%) were the most common 

adverse events [14]. In the present study, the most common 

adverse event was fatigue (28.2%), followed by diarrhea 

(26.1%), anorexia (18.5%), thrombocytopenia (18.5%), and 

anemia (17.9%). All the adverse events were more common in 

the sunitinib alone group, except for skin rash and dry skin. A 

limitation of this study was the inability to determine the 

superiority of either treatment group over the other due to the 

lack of statistical results stemming from the nature of the data 

reported in the included studies. Additionally, the variability in 

the phases of the included clinical trials may have induced bias 

in the findings.  

 

 

 

5. Conclusion 

Adverse events may be encountered more frequently in 

treatment with sunitinib alone compared to the combination of 

sunitinib and erlotinib. However, sunitinib alone may result in 

higher disease stability and lower disease progression compared 

to the combination regimen. Nevertheless, the combination of 

sunitinib and erlotinib may yield a longer median overall 

survival. 
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