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ABSTRACT 
Introduction: Despite the novel advances in molecular biology which has 
revolutionized treatment of Non-Small Cell Lung cancers, biomarker testing 
remains limited in low resource settings including Ghana making the 
adoption of personalized treatment pathways difficult. 
Methodology: This was a retrospective review of histology-confirmed lung 
cancer cases from January 2019 to December 2023. Data extracted from 
patients’ medical records were analyzed using descriptive statistics. 
Aim: To describe the proportion and pattern of biomarker testing requested 
by clinicians involved in diagnosing and managing lung cancer patients 
Results: A total of 158 medical records cases were retrieved of which male 
and female proportions were 89(56.3%) and 69(43.7%) respectively. Non-
small cell lung cancer constituted 127 (80.4%) all cases. Out of the total 
number of non-small cell lung cancer cases, 117(92.1%) had 
adenocarcinoma, 9(7.1%) had squamous cell carcinoma and 1(0.8%) had 
Adenosquamous carcinoma. Only 22 (17%) of the non-small cell lung cancer 
cases had biomarker analysis. A total of 49 biomarker reports were 
retrieved from the 22 patients and the variety as well as the proportions of 
the assays were as follows; Programmed Death-Ligand-1(PDL1) were 
13/49(26.5%), Epidermal Growth Factor Receptor (EGFR) were 
12/49(24.5%), Anaplastic Lymphoma Kinase (ALK) were 12/49(24.5%), 
Kirsten rat sarcoma viral oncogene homolog (KRAS) and ROS proto-
oncogene 1 (ROS1) were 6 each representing 1.2% of all cases. The results 
show that 11/22(50%) of these patients had two different biomarker 
reports whiles only 1 patient had all 5 biomarker test reports.  
Discussion: The findings of this study reflect a low level of biomarker 
profiling of Non-Small Cell Lung cancer cases among our cohort of patients. 
This certainly has significant implications on lung cancer management and 
prognosis in our environment.  
Conclusion: There is an urgent need to address the gaps in biomarker 
profiling of non-small cell lung cancers diagnosed in our setting. This may be 
achieved through continuous medical education of treating clinicians, 
improved molecular testing capacity and advocating for governmental 
support policies.  
Keywords: Lung cancer, Non-Small Cell Lung cancers, biomarker analysis  
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Introduction 
Lung cancer is the most common cause of cancer-related 
deaths worldwide, with approximately 1.8 million deaths 
recorded in the year 20201. The prognosis of lung cancer 
is significantly influenced by the stage of the disease at 
the time of diagnosis. Since the majority of patients are 
diagnosed in advanced stages and effective treatment 
options often limited, lung cancer remains the disease with 
the poorest prognosis worldwide, with a 5-year survival 
rate below 20% in most countries2-4.  
 

Lung cancers are traditionally classified into two main 
histologic groups; Small Cell Lung Cancer [SCLC] and 
Non-Small Cell Lung Cancer [NSCLC] based on the 
differences in morphological appearance. NSCLC 
constitutes approximately 85% of all lung cancers, and 
its most common subtypes are adenocarcinoma, squamous 
cell carcinoma and large cell carcinoma3. Research has 
shown that these subtypes are not only morphologically 
different but also have different molecular characteristics 
which are possible therapeutic targets5,6. In 
approximately 60% and 20% of adenocarcinomas and 
squamous cell carcinomas respectively, these defined 
genetic changes has paved way for the successful 
development of treatments that targets these molecules 
appropriately6. In NSCLC, key molecular alterations 
include mutations such as Epidermal Growth Factor 
Receptor (EGFR), B-Raf proto-oncogene, serine/threonine 
kinase, valine-to-glutamic acid mutation at residue 600 
(BRAFV600E), Kirsten Rat Sarcoma viral oncogene homolog 
(KRASG12C) and Erb-B2 Receptor Tyrosine Kinase 2 
(ERBB2 (HER2)), fusions such as Anaplastic Lymphoma 
Kinase (ALK), ROS proto-oncogene 1 (ROS1), 
Neurotrophic Tyrosine Receptor Kinase genes 1/2/3 
(NTRK 1/2/3) and “Rearranged during Transfection” 
(RET) as well as Mesenchymal Epithelial Transition (MET) 
exon-14 skipping mutations6. Molecular understanding is 
continually revolving and has further advanced the 
paradigm of “personalized cancer treatment” with novel 
agents that selectively target a specific tumoral 
molecular alteration. 
 

There is overwhelming evidence that these agents with 
better safety profiles compared to conventional 
chemotherapy have impacted the quality of life and 
overall survival of lung cancer patients across all stages7-

9. In 2021, the American Lung association documented an 
increase in 5-year survival from 14.5% to 23.7% for lung 
cancer patients in the United States due to incorporation 
of novel targeted therapies10. Thus, in-depth molecular 
profiling in NSCLC is not only considered a standard 

practice at initial diagnosis per international guidelines, 
but also fully explored at the point of disease 
progression to identify potential resistant genes or 
actionable mutations for treatment adjustments11-14. 
Whiles mandatory molecular profiling of these cancers is 
being practiced on a large scale in the western world, 
the situation is different in most parts of Africa where 
there is significant underdiagnoses, inadequate 
management and limited data on use of targeted 
therapies15-18. 
 
It has been shown that key biomarkers do not typically 
overlap and most patients have only one actionable 
mutation19. With continuous discovery of new biomarkers, 
it is worth noting that there are variations in the 
prevalence of these markers across geographical 
locations, hence the need for molecular profiling of tumors 
in various jurisdictions20-22. In Ghana, although there is 
lack of national epidemiological data, a recent review in 
a tertiary facility documented a modest increase in lung 
cancer cases with over 80% being adenocarcinomas and 
majority reporting with Stage IV disease23. There is also 
lack of data on the prevalence of molecular markers 
among NSCLC patients in Ghana. The aim of this study 
was to determine the proportion of NSCLC patients with 
biomarker testing and the pattern of tests requested by 
treating clinicians at a tertiary facility in Ghana.  
 

Methodology 
This was a retrospective study conducted at the Korle-Bu 
Teaching Hospital in Accra, Ghana between the periods 
of January 2019 to December 2023. Medical records of 
patients with histologically confirmed primary lung cancer 
were retrieved from the database of the respiratory 
department, cardiothoracic center, and the pathology 
lab within the stipulated period.  
 

Demographic and disease related variables which 
included histological type and subtype of lung cancer as 
well as biomarker test reports were retrieved and 
transferred unto an Excel spreadsheet. Data obtained 
was cleaned and analyzed using the Statistical Package 
for Social Sciences (SPSS) version 22. Descriptive 
statistics, including frequency distributions, percentages, 
pie charts and tables were used to present categorical 
data using Excel 2024 version. Medical records of 
suspected cases without histological confirmation were 
excluded from the study. Ethical approval was obtained 
from the Ethical and Protocol Review Committee of the 
College of Health Sciences, University of Ghana. 

 

Table 1: Age distribution of participants 

Age (years) Frequency Percentage (%) 

20-29 6 3.8 
30-39 15 9.5 
40-49 24 15.2 
50-59 33 20.9 
60-69 40 25.3 
70-79 35 22.2 
80 and above 5 3.2 

Total 158 100 

Figure 1: Gender distribution 

 
 



Inequities in Biomarker Testing for Lung Cancer in a Low Resource Setting 

© 2025 European Society of Medicine 3 

Results 
Table 1 displays the age distribution of cases involved in 
the study.  

A total of 158 cases were included in the analysis. The 
mean age was 57.3years (SD 14.9) with a peak age 
group of 60 to 69 years. Approximately 20(13%) of the 
cases were below the age of 40 years. 

 

 
 
Figure 1 shows the proportion of case distribution by gender. From the study males formed the majority being 89(56.3%) 
whiles females were 69(43.7%). 
 
Figure 2: Yearly distribution of lung cancer cases  

 
 
Figure 2 shows the yearly distribution of lung cancer 
cases diagnosed. The number of cases diagnosed per 
year (grey line) as well as the proportion of cases that 
are males (orange) and female (blue) is depicted in this 
figure. Generally, there was a steady rise in the number 

of lung cancer cases seen yearly with the highest peak 
noted in the year 2021. Although, there was a dip in the 
number of male cases diagnosed in 2022 that of the 
females rather showed a steady rise, exceeding the 
number males diagnosed. 
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Table 2: Types and subtypes of lung cancer diagnosed among study participants. 

HISTOLOGY FREQUENCY PERCENTAGE (%) 

NSCLC 

• Adenocarcinoma 

127 
117 

80.4% 

• Squamous cell carcinoma 9  

• Adenosquamous carcinoma 1  

Bronchial carcinoid cancer 20 12.7 
Undifferentiated neuroendocrine cancer 3 1.9 
Primary Pulmonary Lymphoma 2 1.3 
High Grade Bronchial Dysplasia 2 1.3 
Primary Pulmonary Plasmacytoma 1 0.6 
Primary Pulmonary Choriocarcinoma 1 0.6  
Solitary Fibrous Tumour 1 0.6 
Malignant Fibromyxoid Neoplasm 1 0.6 

Total 158 100 

 
Table 2 shows the histological types and subtypes of lung 
cancer. Non-small cell lung cancers comprising of 
Adenocarcinoma, squamous and adenosquamous 
carcinomas constituted 80.4% of all lung cancer cases 
diagnosed. Adenocarcinoma formed the major subtype. 

Bronchial carcinoid was the second most common type of 
lung cancer occurring in 20(12.7%) of the cases. There 
was no record of SCLC among the cohort although 
undifferentiated neuroendocrine carcinoma was reported 
in 3(1.9%) patients. 

 
Figure 3: Proportions of Biomarker assays retrieved from cases 

 
 
Figure 3 displays the variety of biomarker analysis 
performed and respective proportions.  
A total of 49 test reports were obtained from the 22 
cases who had biomarker assays done. The five specific 

tests reported on were PDL1, EGFR, ALK, KRAS and 
ROS1. The most predominant biomarker reported was 
PDL1 13(26.5%) followed by 12 (24.5%) reports each 
for EGFR and ALK mutations. 

  

26.5% (13)

24.5% (12)
24.5% (12)

1.2% (6)
1.2% (6)

PDL1 ALK EGFR KRAS ROS1
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Figure 4: Specific combinations of biomarker assays among cases 

 
 
Table 4 shows the combinations of biomarker tests 
requested per individual patient  
The result indicates that majority 11(50%) of the cases 
performed two biomarker tests. These included 4(18.2%) 
combining EGFR and ALK mutation assays, 4(18.2%) with 
PDL1 and KRAS assays, 2(9.1%) with PDL1 and ALK and 
finally 1(4.5%) with PDL1 and EGFR. Three (13.6%) 
patients had only PDL1 test and 2 (9.1%) had only EGFR 
mutation assays. A combination of ALK, ROS and EGFR 
was reported in 2(9.1%) cases, ALK, ROS1, PDL1 and 
EGFR in 3(13.6%) cases and only one patient had all 5 
biomarker assays done.  
 

Discussion 
Lung cancer statistics in low to middle-income countries 
are believed to be underestimated due to significant 
diagnostic challenges and misdiagnosis as Pulmonary 
Tuberculosis which tends to be endemic in these regions24. 
In spite of these challenges, especially in sub-Saharan 
Africa, recent reports on lung cancer cases could 
indirectly signal increasing prevalence as well as growing 
awareness of the disease 25-27. In Ghana, GLOBOCAN 
statistics in 2020 ranked lung cancer as the 8th most 
prevalent cancer, being 2.2% of all new cancer cases 
and among the top 10 causes of cancer mortality28. As 
previously reported by Afriyie-Mensah et al23, the 
current study similarly shows a steady rise in the diagnosis 
of lung cancer in both men and women from the year 
2019 with a significant peak in the year 2021. The 
observed peak could be attributed to the COVID-19 
pandemic which increased the rate of chest imaging 
among patients with respiratory symptoms, ultimately 
leading to increased detection of incidental lung masses.  
 

A total of 158 cases were diagnosed in the tertiary 
facility over the study period and this was higher than the 
number reported in other institutional reviews in Ethiopia 
and Ivory Coast over similar periods 26, 27. In the current 
study, males were in the majority as described in 
literature, but it is worth noting the steady rise of lung 
cancer diagnoses among the females, surpassing their 
male counterparts in the years 2022 and 2023 (Fig 2). 
The observation similarly reflects a worrying global trend 
of increasing lung cancer diagnosis in women, notably 

among female never-smokers29. The typical age of lung 
cancer diagnosis has been shown to be 65 years and 
above, with an average age of 70 years30. However, in 
our study, we found that just about half of the patients 
(50.6%) were at least 60 years implying a relatively 
younger age of diagnosis. In contrast to data from the 
National Cancer Institute in the US in which lung cancer 
diagnosis below age 45 was about 5.2%, we observed 
that 20% of our cohort were below age 45 years31. This 
could however be due to the significant proportion of 
cases diagnosed with Bronchial carcinoids in our cohort. 
The usual age range of onset of bronchial carcinoids in 
adults is between 40 – 50yrs with a mean of 42 years 
reported in a study by Martini et al 32. 
 

Traditionally, NSCLCs account for about 80% of all lung 
cancers, and this was similarly observed in the current 
review17,26,32 (Table 2). Adenocarcinoma is known to be 
the commonest histological subtype of NSCLCs 
constituting about 40 - 50%33 but our proportion of 
adenocarcinomas was significantly higher, accounting for 
74% of all the NSCLCs diagnosed. Interestingly, there 
was no record of SCLC among our cases which aligns with 
the low smoking rates among lung cancer cases 
diagnosed in Ghana23. This mirrors the trend of declining 
estimates of SCLC attributed to decreases in smoking 
habits worldwide 34.  
 

Management practices in low resource setting are largely 
lagging behind international standards for surgical and 
systemic (specifically targeted) therapies for both 
resectable and advanced lung cancer11,12,13. Although 
lung cancer has the poorest cancer prognosis, the gloomy 
picture is gradually fading due to the rapid development 
of novel molecular therapies targeting specific tumor 
mutations and fusions as well as immunotherapeutic 
agents that promote tumor cell destruction by activation 
of the immune system4,8,35. The effectiveness of these 
novel therapies with regards to improved progression 
free survival and better adverse effect profile has led to 
their recommendation in numerous lung cancer 
management guidelines4,8,35. Employing such therapies 
depends on the histological detection of these specific 
mutations and proteins in the obtained biopsy specimen. 

18.2% (4)

18.2% (4)

13.6% (3)

13.6% (3)

9.1% (2)

9.1% (2)
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The landscape of lung cancer management in Ghana is 
yet to shift appreciably toward personalized care 
although the local lung multi-disciplinary team (MDT) 
recommends biomarker profiling for all patients with 
NSCLC. The study results however show a very low level 
of molecular testing with only 17% of the NSCLC 
population having tested for tumor biomarkers. We 
observed that about half of these patients had reports 
for two different biomarker assays with predominant 
combinations being both EGFR and ALK and PDL1 and 
KRAS. It is however unclear what informed the choices of 
these combinations. This observation is similar to reports 
in other African studies where molecular profiling is either 
performed in only a small fraction of patients or not done 
at all5,26,27. These studies provide proof of the low uptake 
of current biomarker profiling in the sub-region 
compared to high resource settings18. The reasons for this 
trend in Ghana are multiple and quite challenging. 
Testing for these biomarkers is not available in public 
health facilities and only available in a limited number of 
privately-run pathology laboratories. Currently, the cost 
of assay for all 5 molecular markers noted in the study 
(ALK, EGFR, ROS 1, PD1 and KRAS) stands at about $500 
equivalent and this is not affordable to the ordinary 
Ghanaian, many of whom pay out of pocket for their 
health needs. Immunotherapies and targeted medications 
available in Ghana include Atezolizumab and 
Pembrolizumab for PDL-1, Elortinib and Osimertinib for 
EGFR mutations, Alectinib for ALK mutations and 
Crizotinib for ALK and ROS 1 fusion. None of these 
expensive medications is reimbursed by the National 
health Insurance Scheme in its current form. Thus, some 
clinicians find it futile and unethical to request for 
expensive biomarker profiling when it is obvious to them 
patients may likely not be able to afford the medications. 
Crizotinib has been made accessible in Ghana through 
the MAX FOUNDATION to patients at no cost and 
Elortinib is available in the generic brand at a price of 
approximately $200 equivalent for a month’s supply. It 
is therefore not surprising that EGFR and ALK biomarkers 
were among the frequent biomarker reports retrieved in 
this review although few. It is clear from these findings 
that improved financial accessibility to medications could 
be a catalyst to boost biomarker testing rates among 
patients. 
 
We observed with interest the predominance of PDL1 
testing among the cohort of this study although the 

medication is exorbitant and not immediately available 
in-country (Fig 3). Since most of our patients have 
advanced disease, this could represent increasing 
knowledge on novel immunotherapies in advanced lung 
cancers among treating physicians. . Since a number of 
the study patients were able to afford one or two tests, 
could requesting for a biomarkers with ready access to 
medications been more beneficial to patient rather than 
a PDL1 test? In recent years, there has been a surge in 
the volume of scientific publications on the integration of 
immune therapy in the treatment of lung cancer, 
highlighting its significant survival benefits36,37,38. Anti 
PDL1 monotherapy or in combination with other 
treatments has become the standard treatment regimen 
for advanced lung cancer39,40. With the current 
prohibitive cost of biomarker testing as well as the 
expanding molecular panel, it is important to know the 
prevalence of specific tumor mutations in our population 
of NSCLC to direct relevant biomarker testing and 
minimize cost effects on patients. 

 

Conclusion 
Lung cancer management needs to gradually shift 
towards personalized medicine even in low resourced 
setting such as ours. The cost of biomarker testing is a 
major hindrance to the implementation of recommended 
treatment guidelines. Immediate efforts must be made 
through research to determine the molecular profile of 
NSCLC in Ghana as knowledge of this will help narrow 
the scope of biomarkers assays to those that are common 
in our environment thereby reducing cost of testing. 
Deliberations with relevant stakeholders such as pharma 
industry and governmental health agencies will be a 
necessary action to equip testing capacity of public 
pathology laboratories. 
 

Limitations 
The study was retrospective and relied on manually 
archived medical records. We, therefore, encountered 
challenges such as missing patient information. Secondly, 
due to the low numbers with biomarker assays, the study 
cannot define the most common genetic mutation among 
the NSCLC cases. 
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