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Abstract 

Objectives: To determine the pattern of side effects induced 
by targeted therapies tyrosine kinase inhibitors (TKIs) used in 
the treatment of NSCLC and better understand how to manage 
these side effects. 
Methods: This is a retrospective case series done by medical 
record review in King Abdulaziz Medical City, Riyadh (KAMC
-R) on patients with a diagnosis of NSCLC and have received 
treatment with targeted therapy (erlotinib) between 2006 and 
2014. 
Results: A total of 61 cases were reviewed. The most common 
adverse effect of targeted therapy was rash. It occurred in 59% 
of the cases. Doxycycline proved to be an effective 
prophylactic agent for severe rash. The second most common 
side effect was diarrhea with a percentage of 46%. Loperamide 
was the drug of choice as a treatment for diarrhea. In 6.6% of 
the cases these side effects affected the course of the treatment 
of cancer by either reducing the dose of the targeted therapy or 
discontinuing the medication. 
Conclusion: Targeted therapies (TKI) are safe in our patient 
population. The most common side effects of targeted 
therapies were rash and diarrhea. Doxycycline and loperamide 
were the drugs of choice used to prevent and manage these 
side effects  
 
Introduction 
Lung cancer is the most fatal type of cancer for both men and 
women [1]. It is classified into two major types: small cell and 
non-small cell. The most common form of lung cancer is non-
small cell lung cancer (NSCLC) and it originates from the 
epithelial cells in the lungs [2]. From 1998 to 2005, the average 
annual age specific incidence rate of lung cancer in Saudi males 
was 5/100,000 population [3]. Currently, with the development 
of new pharmacological agents in the treatment of many 
malignant tumors, a great interest is now focused on the use of 
targeted therapies, which are drugs designed to prevent the 

growth of malignant cells by interfering with certain molecules 
on their cell surface. Targeted drugs such as monoclonal 
antibodies against the epidermal growth factor receptor 
(EGFR) such as erlotinib, were proven effective in the 
treatment of NSCLC [4].  
 
A considerable number of treated patients with targeted 
therapies develop dermatological [5,6], gastrointestinal, 
cardiovascular [7,8], and many other side effects. A review article 
done by The Multinational Association for Supportive Care in 
Cancer (MASCC) Skin Toxicity Study Group indicated that 
papulopostural (acneiform) rash, mucositis, xerosis, and hair 
changes are few of the most common dermatological side 
effects induced by EGFR inhibitors [2]. Another study was 
published in 2011 showed that hypertension, heart failure, and 
conduction abnormalities (QT prolongation) were some 
examples of the cardiovascular side effects of vascular 
endothelial growth factor (VEGFR) inhibitor. Unfortunately, 
the development of these adverse side effects is often one 
cause of negative impact on a patient's quality of life, which in 
turn may affect treatment compliance. Severe toxicities have 
significant impact on treatment outcomes either through dose 
reduction or even discontinuation of the drug [9].  
 
Prophylactic measurements to prevent these adverse effects 
e.g. rash, diarrhea are not recommended in current guidelines 
but a number of clinical trials have been conducted to evaluate 
the effectiveness of prophylaxis in EGFR inhibitor induced 
rash [2]. A randomized double-blind trial compared the 
effectiveness of prophylactic tetracycline with placebo [10]. This 
study showed that tetracycline helped in reducing the 
occurrence of severe rash but was ineffective in reducing the 
occurrence of minor grades of rash [2]. Therefore, further 
investigations are needed in this area. Furthermore, the 
relationship between the development of rash and response to 
EGFR inhibitor therapy was noted in previous studies [11]. This 
is very important because, if rash proved to be a clinical 
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indicator of positive response, it would encourage and 
motivate patients to work through the side effects of the 
therapy in order to achieve better outcomes [12]. 
 
There have been no previous studies in our region, which 
describe the adverse effects of the targeted therapies and their 
management. And since our patients may have different 
pharmacogenomics than those of the western and the eastern 
population [13], it is necessary for us to better understand the 
magnitude of these side effects and learn how to manage them. 
 
The purpose of this study is to determine the pattern of 
managing the adverse effects of targeted therapy used in the 
treatment of non-small cell lung cancer at King Abdul-Aziz 
Medical City. We will describe the impact of these side effects 
on the outcome of managing NSCLC. The correlation of the 
side effects with the outcomes of patients with NSCLC will 
also be studied. 

Methods  

This is a retrospective case series done by medical record 
review in King Abdulaziz Medical City, Riyadh (KAMC-R). 
Patients with a diagnosis of NSCLC and have received 
treatment with targeted therapies were eligible for the study. 
Data were collected about the side effects associated with these 
therapies including type and grade and how they were 
managed. 
 
This institution covers a wide range of medical specialties and 
contains a total of 1000 beds including tertiary oncology 
service. 
 
Either worked in the health affairs or the military forces. For 
inclusion in the study, patients had to meet all of the following 
criteria 

 Confirmed pathological diagnosis of NSCLC.  

 Patient must have received targeted therapy e.g. EGFR 
inhibitor.  

 The patient were 18 years of age or older   
 
We used a non-probability convenience sampling technique in 
our study. All patients who met the inclusion criteria during the 
period between January 2006 and December 2014 at KAMC-R 
were included in our study. As the intent is to recognize the 
side effects induced by targeted drugs and better understand 
their management in the treatment of NSCLC. 
 
All data abstracted on the data collection form were entered 

into excel and revised for accuracy and for missed information 

then necessary editing was done before transferring to SPSS, 
where the following statistical analysis have been conducted 
with a P value of <0.05 considered to be significant. We 
calculated the occurrence and grade of each side effect and 
described the management used to treat the side effects. We 
calculated the percentage of dose reduction or treatment 

interruption. Generally descriptive statistics were presented as 
mean ± standard deviation for numerical variables and 
frequencies \ percentage for categorical variables.  

Results 

A total of 61 medical records were reviewed for patients with a 
diagnosis of NSCLC and received targeted therapy between the 
period of 2006 and 2014. 60.65% of the subjects were females. 
Most of the cases were adenocarcinoma, which represented 
about 86.2% of all cases. EGFR mutation was positive in 
32.8% and negative in 34.4%. EGFR testing for the other cases 
were not performed (Table 1). All patients received erlotinib.  
 
In our population, the most common adverse event of targeted 
therapy (erlotinib) was rash. It occurred in 59% of the cases.  
Rash was responsible for reducing the dose of erlotinib in two 
patients (3.3%). It was also significant enough to temporarily 
interrupt the targeted therapy in one patient (1.6%). 

Table 1. General Demographic characteristics (n = 61) 

Characteristics N (%) 

Gender 
     Males 
     Females 

  
24 (39.34) 
37 (60.7) 

Nationality 
     Saudi 
     Others 

  
57 (93.44) 
4 (6.56) 

Smoking 
     Current 
     Former 
     Never 
     Unknown 

  
8 (13.11) 
11 (18.03) 
15 (24.59) 
27 (44.27) 

Histopathology 
     Adenocarcinoma NOS 
     Squamous cell carcinoma 
NOS 
     Non-small cell carcinoma 
     Missing 

  
52 (86.24) 
2 (2.28) 
1 (1.64) 
6 (9.84) 

Stage 
Stage 4 
3a 
3b 
7 (N/A) 
Missing 

  
45 (73.77) 
3 (4.91) 
5 (8.19) 
2 (3.28) 
6 (9.83) 

EGFR 
     Positive 
     Negative 
     NA 

  
20 (32.79) 
21 (34.42) 
20 (32.79) 

Survival status 
     Alive 
     Dead 

  
28 (45.90) 
33 (54.10) 

Median survival time 38.6 (20.9 – 91.77) month 

Progressive free survival 15.4 (9.3 – 26.1) month 

Average number of cycles 4 (2 - 9) cycle 

Age median (Range) years 63.7 (51.8 – 77.5) years 
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The second most common side effect was diarrhea (46%).  
Although it is second to rash, diarrhea had a greater impact on 
the course of the targeted therapy by permanently 
discontinuing erlotinib in one patient (1.6%).  
 
The targeted therapy increased transaminases in 17 patients 
(27.9%) with most of the cases happened as grade 1 and 2.  
 
Hypomagnesaemia was noticed in 24.6%. It did not lead to any 
interruption or reduction of erlotinib. The same impact was 
noticed with dry eyes, which happened in 11.5% of the cases 
(Table 2). 

Doxycycline was the drug of choice for management of rash. It 
was also prescribed as prophylaxis for rash in about 52.5% of 
the cases. On the other hand diarrhea was managed using 
loperamide. It was prescribed for about 74% of our patients. 
Eye drops that were composed of artificial tears were the 
mainstay of treatment for dry eyes (Table 3). 
 
While doxycycline did not decrease the incidence of rash, it 
was successful in preventing the occurrence of severe rash. No 
drug interruption or modification occurred in patients who 
received prophylactic doxycycline while this happened in three 
patients who did not receive prophylaxis (Table 4). 

Table 2. Adverse events found in the charts (n = 61) 

Adverse Event Number (%) Impact of the adverse event Number (%) 

Rash 
     Grade 1&2 
     Grade 3 &4 
     Grade N/A 

36 (59.02) 
   28 (45.90) 
   2 (3.28) 
   6 (9.84) 

Reduced study medication 
Temporarily interrupted medication 

Required Medical Intervention 
NA 

2 (3.28) 
1 (1.64) 
24 (39.34) 
9 (14.75) 

Diarrhea 
     Grade 1&2 
     Grade 3&4 
     Grade N/A 

28 (45.90) 
   18 (29.51) 
   2 (3.28) 
   8 (13.11) 

Permanently discontinued medication 
Required Medical Intervention 

NA 

1 (1.64) 
20 (32.79) 
7 (11.48) 

Hypomagnesaemia 
     Grade 1&2 
     Grade N/A 

15 (24.59) 
   14 (22.95) 
   1 (1.64) 

Required Medical Intervention 
NA 

4 (6.56) 
11 (18.02) 

Elevated LFT 
     Grade 1&2 
     Grade 3 &4 
     Grade N/A 

17 (27.87) 
   14 (22.95) 
   1 (1.64) 
   2 (3.28) 

N/A 17 (27.87) 

Dry eye 
     Grade 1&2 
     Grade N/A 

7 (11.48) 
   3 (4.92) 
   4 (6.56) 

Required Medical Intervention 
NA 

5 (8.20) 
2 (3.28) 

Table 3. The adverse events with the medication prescribed either as prophylaxis or treatment 

Adverse events 
Number of events 

(%) 
Medication prescribed (% 

of the total population) 
Prophylaxis N 

(%) 
Treatment N (%) 

Rash 
     Yes 
     No 

  
36 (59.02) 
25 (40.98) 

  
Doxycycline 44 (72.13) 

  
32 (52.46) 

  
12 (19.67) 

Diarrhea 
     Yes 
     No 

  
28 (45.90) 
33 (54.10) 

  
Loperamide 45 (73.77) 

  
0 

  
45 (73.77) 

Dry eye 
     Yes 
     No 

  
7 (11.48) 
54 (88.52) 

  
Eye drops 10 (16.39) 

  
0 

  
10 (16.39) 
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Discussion 

To our knowledge, there have been no previous studies in our 
region, which describe the adverse effects of the targeted 
therapies and their management. It is very crucial to 
understand the pattern of managing these side effects of 
targeted therapy used in the treatment of NSCLC.  
 
Our study revealed that in our patient population, the toxicity 
induced by targeted therapies (erlotinib) was similar to that 
described in the literature. There were no unexpected side 
effects and our patients tolerated the medication very well.  
 
The most common side effects that we found in our patients 
were rash and diarrhea. As shown in the table below (Table 5), 
the proportions of having these side effects are similar to other 
clinical trials that have been conducted. The proportion of 
having rash in our patients was lower compared to other 
studies.  
 
Jatoi A et al. conducted a double-blinded randomized control 
trial to test the effectiveness of tetracycline in preventing rash 
compared to placebo. The study did not find a decrease in the 
incidence of rash in the tetracycline arm rather it showed that 
tetracycline was very effective in reducing the grade of the rash 
(10). In our study we found that doxycycline did help in 
preventing severe rash. 

For the patients who did not receive prophylactic doxycycline 
the rash was so severe in three of our patients leading to 
interruption of the targeted drug or reducing its dose. While 
similar incidents of dose reduction or interruption of erlotinib 
were not encountered in patients who received prophylaxis 
with doxycycline. Severe rash (with a grade higher than two) 
was noted only in patients who were on the non-prophylaxis 
arm (two cases). This concur with the conclusion of Jatoi A et 
al, that doxycycline is an effective prophylactic drug for severe 
rash in patients treated with TKIs.  
 
Our study limitations are related to the retrospective design of 
the study and the small sample size. However, determining the 
safety profile was consistent with what is known about this 
medication. Doxycycline should be considered for prophylaxis 
to prevent severe rash.  
 
In summary, erlotinib was found to be a safe drug in our 
patient population. Minimal side effects such as rash required 
treatment or interruption of erlotinib therapy. Use of 
doxycycline as a prophylactic measure was noted to reduce the 
episodes of such interruptions and even dose reduction of 
erlotinib by preventing the occurrence of severe rash. 
 
 
 

Table 4. Cross tabulation of prophylaxis and adverse events with their impact on the course of erlotinib (n = 61) 

  Number of 
patients 

No rash Rash 
Reduced the 

dose of erlotinib 
Temporarily inter-

rupted erlotinib 

Prophylaxis group 32 12 (37.5%) 20 (62.5%) 0 0 

No prophylaxis group 29 13 (44.8%) 16 (55.2%) 2 1 

P-value =0.5611 

Table 5. Prevalence of rash and diarrhea in clinical trials  

Type of study Study Number of subjects Rash (%) Diarrhea (%) 

Phase III Herbst et al., 2005 (14) (tribute) 
Total: 1079 
Erlotinib: 539 
Placebo: 540 

61.7 67.9 

Phase III Shepherd et al., 2005 (15) (br.21) 
Total: 731 
Erlotinib: 488 
Placebo: 243 

76 55 

Phase II Jackman et al., 2007 (16) Total: 80 78.8 68.8 

Phase II Lilenbaum et al., 2008 (17) 
Total: 103 
Erlotinib: 52 
Chemotherapy: 51 

65 44 

Cases series Our study Total of 61 cases 59 46 
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