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Brief Report

HIV-related lung cancer in Uganda: a cohort study
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Abstract
Background
There are few reports on lung cancer among people with HIV (PWH) in Sub-Saharan Africa. In this report, we describe a cohort of PWH and lung cancer at the Uganda Cancer Institute.


Methods
This retrospective cohort of PWH and lung cancer was managed at the Uganda Cancer Institute between 2008 and 2018. Sociodemographic and clinical data were abstracted from the patient charts. The median survival from diagnosis to death, loss-to-follow up or 31st December 2018, was estimated.


Results
There were 18 people with HIV and lung cancer. The median (interquartile range, IQR) age was 49.5 (38.8–56.0) years, 11 (61.1%) were women and 5 (27.8%) were smokers. Of the 18 PWH, 13 (72.2%) were on antiretroviral therapy and the median (IQR) CD4 count (n = 13) was 380 (243.5–595) cells per mm3. Difficulty in breathing (88.9%), chest pain (78.6%, n = 11), cough (76.5%, n = 17) and weight loss (72.2%) were the commonest symptoms while pleural effusions were observed in 12 (66.7%). In this cohort, 8 (44.4%) were presumptively treated for tuberculosis before the diagnosis of lung cancer. Seven (38.9%) had an Eastern Cooperative Oncology Group performance status of 3. Non-small cell lung cancer was the predominant histological type observed in 17 (94.4%) of whom 14 (82.4%) had adenocarcinoma. Majority of PWH had stage IV disease (88.9%). The median (IQR) survival was 3.3 (1.1–13.2) months and all were either dead (72.2%) or lost-to-follow up (27.8%) at five years from diagnosis.

Conclusion
People with HIV and lung cancer in Uganda report low rates of smoking, present with advanced disease and post very poor survival rates. There is need for biomarkers for early detection of lung cancer in HIV.
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Background
Lung cancer is the leading cause of death from cancer accounting for 1.8 million global deaths in 2020 [1]. The incidence of lung cancer is on the rise in several regions of sub-Saharan Africa (SSA) owing to an increase in cigarette smoking rates and environmental pollution [2]. SSA is also home to two-thirds of people with HIV infection (PWH) who have a threefold higher incidence of lung cancer than people without HIV [3, 4]. Unfortunately, there are no clear screening recommendations for lung cancer among PWH [5]. A meta-analysis of cohort studies from the United States of America (USA) suggests that people with HIV-associated lung cancer have a 48% higher risk of mortality than HIV negative people with lung cancer [6]. However, there are few cohort studies of PWH and lung cancer from SSA. Some reports from this region report that PWH have a lower or no significant risk of lung cancer than HIV negative individuals [7–9]. Nonetheless, PWH and lung cancer seem to present with advanced disease and have poor performance status at diagnosis [10].This highlights the need to characterise the epidemiology, risk factors, clinical presentations and treatment outcomes of PWH and lung cancer in Africa.
In Uganda, 17% of people with lung cancer have HIV infection [11]. The incidence of lung cancer appears to increase later on (2–5 years) during HIV treatment for PWH [12]. In this study, we describe sociodemographic and clinical features and outcomes of PWH and lung cancer drawn from a 10-year cohort of people with lung cancer in Uganda [13].
Methods
Study design, population, and setting
This was a secondary analysis of data from a retrospective 10-year cohort of people with histologically confirmed lung cancer at the Uganda Cancer Institute (UCI) between 2008 and 2018 [13]. In this analysis, we included all people with HIV infection in the primary cohort. The Uganda Cancer Institute is a tertiary care facility which is the largest cancer treatment centre in Uganda. It is also designated as the centre of excellence for cancer care in the East African Region. Each year, about 4,000 people receive inpatient and outpatient cancer care at the UCI.

Data collection
In the primary study, data were abstracted from patient charts using a data abstraction form. Specifically, baseline socio-demographic data on age, sex, and any history of smoking and/or alcohol use were collected. Clinical variables were baseline patient’s presenting complaints, comorbid conditions, clinical signs, and baseline laboratory findings (full haemogram, lactate dehydrogenase, liver transaminases, serum creatinine, urea, albumin, bilirubin, and tumour markers). Other variables collected were the histological diagnosis of lung cancer, cancer stage, sites of metastasis, modalities of treatment, and vital status (dead, alive or lost to follow up by 31st December 2018). A full description of the study procedures is available from the primary study [13].
Data analysis
Data were entered in Microsoft Excel and analysed with STATA version 16.0. We used descriptive statistics to describe the characteristics of PWH and lung cancer. As such, proportions and medians with corresponding interquartile ranges (IQR) were used.
Results
Of 207 participants in the primary study, 18 (8.7%) had HIV infection and were all included in the current analysis.
Socio-demographic characteristics
The median (interquartile range, IQR) age was 49.5 (38.8–56.0) years, 11 (61.1%) were female and 5 (27.8%) were smokers. Table 1 shows the socio-demographic characteristics.Table 1Sociodemographic characteristics of PWH and lung cancer


	Characteristic
	Frequency (n = 18) (n%)

	Age, median (interquartile range, IQR), years
	49.5 (38.8–56.0)

	Female
	11 (61.1)

	Nationality

	Ugandan
	17 (94.4)

	Rwandese
	1 (5.56)

	Region

	Central
	9 (50.0)

	Eastern
	3 (16.7)

	Northern
	2 (11.1)

	Western
	3 (16.7)

	Other
	1 (5.6)

	Smoking history
	5 (27.8)

	Smoking duration (years), Median (IQR)
	20 (5)

	Alcohol use
	10 (55.6)

	Family history of cancer
	1 (5.6)




Clinical characteristics of PWH and lung cancer in Uganda
Of the 18 PWH, 13 (72.2%) were on antiretroviral therapy (ART) (all on first-line regimens). The median (IQR) CD4 count (n = 13) was 380 (243.5–595) cells per mm3. Difficulty in breathing (88.9%), chest pain (78.6%, n = 11), cough (76.5%, n = 17) and weight loss (72.2%) were the commonest symptoms. Pleural effusions were observed in 12 (66.7%) and 1 (5.6%) had superior vena cava obstruction syndrome. In this cohort, 8 (44.4%) were presumptively treated for tuberculosis before the diagnosis of lung cancer. Seven (38.9%) had an Eastern Cooperative Oncology Group (ECOG) performance status of 3 and the median (IQR) body mass index was 20.8 (19.0–23.2) kilograms/metres2 (n = 7). Non-small cell lung cancer was the predominant histological type observed in 17 (94.4%), of whom 14 (82.4%) had adenocarcinoma and 3 (17.6%) had squamous cell carcinoma. The majority had stage IV disease (88.9%). Table 2 shows other clinical characteristics.
Table 2Clinical characteristics of PWH and lung cancer in Uganda


	Clinical characteristic
	Frequency (n = 18), n(%)

	Symptoms

	Haemoptysis (n = 17)
	5 (29.4)

	Cough (n = 17)
	13 (76.5)

	Weight loss
	13 (72.2)

	Difficulty in breathing
	16 (88.9)

	Chest pain (n = 14)
	11 (78.6)

	Comorbidities

	Hypertension
	3(16.7)

	Diabetes mellitus (n = 17)
	1 (5.9)

	Asthma (n = 17)
	2 (11.8)

	Chronic kidney disease (n = 17)
	1 (5.9)

	Herpes Zoster
	1 (5.6)

	Kaposi’s sarcoma
	1 (5.6)

	Previous confirmed pulmonary tuberculosis (TB) (n = 16)
	2 (12.5)

	Treatment for unconfirmed TB before diagnosis of lung cancer
	8 (44.4)

	Antiretroviral therapy*
	13 (72.2)

	ECOG performance status

	1
	5 (27.8)

	2
	6 (33.3)

	3
	7 (38.9)

	Lung cancer stage

	3B
	1 (5.9)

	4A
	7 (38.9)

	4B
	9 (50.0)

	Extensive disease (for small cell lung cancer)
	1 (5.9)

	Site of metastasis

	Liver (n = 17)
	2 (11.8)

	Contralateral lung (n = 17)
	6 (35.3)

	Brain (n = 16)
	1 (6.3)

	Bone (n = 16)
	3 (18.8)

	Pleura (n = 16)
	12 (75.0)

	Laboratory parameters, median (interquartile range)

	Albumin, grams per litre (g/l)
	32.6 (5.6)

	Total Protein (g/l)
	70.8 (6.2)

	Alkaline phosphatase, international units per litre (IU/L)
	137 (107.6)

	Alanine transferase (IU/L)
	17.8 (13.7)

	Aspartate aminotransferase (IU/L)
	25.1 (21.1)

	Gamma glutamyl transpeptidase (IU/L)
	76.8 (77.0)

	Serum creatinine, micromoles per litre (µmol/L)
	66 (26.5)

	Total bilirubin (µmol/L)
	4.6 (7.0)

	Direct Bilirubin (µmol/L)
	2.67 (4.8)

	Lactate dehydrogenase (units per litre)
	248 (171.0)

	Neutrophil-leucocyte ratio
	3.5 (4.6)

	Monocyte-leucocyte ratio
	0.4 (0.3)

	Thrombocyte-leucocyte ratio
	147.7 (251.6)

	Haemoglobin (grams per decilitre)
	10.2 (3.7)

	Tumour markers

	CEA (micrograms per litre), median (IQR), (n = 8)
	11.3 (112.9)

	CA 19-9 (units per millilitre), median (IQR), (n = 6)
	2.8 (26.5)

	CA 125 (units per millilitre), median (IQR), (n = 6)
	123.7 (382.7)


ECOG Eastern Cooperative Oncology Group, CEA Carcinoembryonic antigen, CA 19-9-Carbohydrate antigen 19-9, CA 125-Cancer antigen 125; *of whom five were on tenofovir/lamivudine/efavirenz, three were on zidovudine/lamivudine/nevirapine, three were on zidovudine/lamivudine/efavirenz, one was on tenofovir/lamivudine/nevirapine and another one was on abacavir/lamivudine/efavirenz



Modalities of treatment and lung cancer survival among PWH and lung cancer
Chemotherapy was administered in 8 (44.4%), 6 (33.3%) received biological agents and 1 (5.6%) received radiotherapy. Some 7 (38.9%) died or were lost to follow up before starting any therapies. The median (IQR) survival was 3.3 (1.1–13.2) months and all were either dead (72.2%) or lost-to-follow up (27.8%) at five years from diagnosis. Figure 1 shows the Kaplan–Meier survival curve for this population.[image: ]
Fig. 1Kaplan–Meier survival curve for people with HIV and lung Cancer in Uganda


Discussion
In this study, we describe the first cohort of PWH and lung cancer in Uganda. We found that majority of these individuals were non-smokers, had advanced disease and very poor survival rates. Moreover most were presumptively treated for unconfirmed tuberculosis before the diagnosis of lung cancer. The predominant histological type was non-small cell lung cancer (adenocarcinoma).
The mechanisms by which HIV increases the risks of lung cancer are not fully understood. HIV infection may increase the expression of oncogenes and downregulation of tumour suppressor genes [14]. Other possible mechanisms include chronic inflammation due to HIV and other lung infections, immune suppression and traditional risk factors of lung cancer (smoking and chronic obstructive pulmonary disease) which are more prevalent among PWH [15].
Similar to our findings, PWH and lung cancer were relatively young, had an advanced stage of lung cancer, and poor ECOG status in South Africa [10]. Several cohorts in high income countries report similar socio-demographic and clinical characteristics with our study. PWH and lung cancer are mostly middle aged (38 to 49 years), present mostly with cough, weight loss, dyspnoea, and pleural effusions [16]. Further, about 67–86% have non-small cell lung cancer and predominantly present with stage IV disease (50–68%) [16]. There is need for sensitive biomarkers for early diagnosis of lung cancer among PWH. In our cohort, a significant number of PWH were treated with anti-TB therapy before diagnosis of lung cancer despite the lack of mycobacterial evidence of TB. This contributes to delays of lung cancer diagnosis.
The low survival rates reported in this study are similar to other cohorts that report median survival of only 3–6 months [16]. This can be attributed to late stage at presentation and poor performance status. Late presentation of cancer is observed in non-small cell lung cancer [17], breast cancer [18], cervical cancer [19], prostate cancer [20], and head and neck cancers [21] in Uganda. Moreover, 35% and 41% of people with cancer in Uganda delay treatment initiation and miss clinic appointments, respectively, due to lack of money for drugs, transportation and accommodation [22]. There is an urgent need to build diagnostic capacity and address barriers to early diagnosis and treatment initiation among people with cancer in Uganda on the overall.
It was interesting to note that majority of the PWH were on ART and were apparently immune competent (CD4 > 200 cells per mm3). The effect of ART and the immune status on lung cancer outcomes needs to be evaluated by larger cohorts. A key limitation of this study is the lack of data on viral loads. This would have otherwise characterised the viral load status of PWH and lung cancer in Uganda. However, these data were not available since participants received ART from other centres. Also, the sample size was too small to perform any inferential statistics for predictors of survival. Moreover, this was a single centre cohort, and this limits generalisability. Nonetheless, UCI registers most people with lung cancer in Uganda and our cohort is likely to be representative of PWH and lung cancer in Uganda.
Conclusion
In this cohort of PWH in Uganda, most PWH with lung cancer have similar clinical presentation to PWH from high income countries. However, they presented with advanced lung cancer, poor performance status and posted very poor survival rates. Most were presumptively treated for unconfirmed TB before the lung cancer diagnosis. There is need to build nationwide capacity for early detection of lung cancer with a particular focus on differentiating lung cancer and pulmonary TB among PWH.
Acknowledgements
Not applicable

Author contributions
JBB—conceptualisation, formal analysis, methodology, drafting manuscript, revising manuscript, final approval. NB—data accrual, formal analysis, methodology, revising manuscript, final approval.SN—methodology, revising manuscript, final approval. IAB—methodology, revising manuscript, final approval. VW—methodology, revising manuscript, final approval. WW—methodology, revising manuscript, final approval. BK—methodology, revising manuscript, final approval.

Funding
This study was supported by the Case CCC–Tanzania–Uganda U54 HIV-associated Cancer Center Development Award from the National Cancer Institute.

Availability of data and materials
The datasets used and/or analyzed during the current study are available from the corresponding author on reasonable request.

Declarations
Ethics approval and consent to participate
All study procedures were conducted in accordance with the Declaration of Helsinki. The study was approved by the Makerere University School of Medicine Research and Ethics Committee which provided waiver for the use of secondary data. Study participants (or their next of kin) provided verbal consent on phone for us to establish vital status of the patient in the cohort.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.


References
	1.
Sung H, Ferlay J, Siegel RL, Laversanne M, Soerjomataram I, Jemal A, et al. Global cancer statistics 2020: GLOBOCAN estimates of incidence and mortality worldwide for 36 cancers in 185 countries. CA A Cancer J Clin. 2021;71:209–49.Crossref

	2.
Hamdi Y, Abdeljaoued-Tej I, Zatchi AA, Abdelhak S, Boubaker S, Brown JS, et al. Cancer in Africa: the untold story. Front Oncol. 2021;11:1011.

	3.
Shiels MS, Cole SR, Kirk GD, Poole C. A meta-analysis of the incidence of non-AIDS cancers in HIV-infected individuals. J Acquir Immune Defic Syndr. 2009;52:611–22.Crossref

	4.
UNAIDS. UNAIDS Fact Sheet 2021. Joint United Nations Programme on HIV/AIDS; 2021.

	5.
Corrigan KL, Wall KC, Bartlett JA, Suneja G. Cancer disparities in people with HIV: a systematic review of screening for non-AIDS–defining malignancies. Cancer. 2019;125:843–53.Crossref

	6.
Wang Y-H, Shen X-D. Human immunodeficiency virus infection and mortality risk among lung cancer patients: a systematic review and meta-analysis. Medicine. 2018;97: e0361.Crossref

	7.
Dhokotera T, Bohlius J, Spoerri A, Egger M, Ncayiyana J, Olago V, et al. The burden of cancers associated with HIV in the South African public health sector, 2004–2014: a record linkage study. Infect Agents Cancer. 2019;14:12.Crossref

	8.
Stein L, Urban MI, O’Connell D, Yu XQ, Beral V, Newton R, et al. The spectrum of human immunodeficiency virus-associated cancers in a South African black population: results from a case-control study, 1995–2004. Int J Cancer. 2008;122:2260–5.Crossref

	9.
Akarolo-Anthony SN, Maso LD, Igbinoba F, Mbulaiteye SM, Adebamowo CA. Cancer burden among HIV-positive persons in Nigeria: preliminary findings from the Nigerian AIDS-cancer match study. Infect Agents Cancer. 2014;9:1.Crossref

	10.
Koegelenberg CFN, van der Made T, Taljaard JJ, Irusen EM. The impact of HIV infection on the presentation of lung cancer in South Africa. SAMJ South Afr Med J. 2016;106:666–8.Crossref

	11.
Bender Ignacio R, Ghadrshenas M, Low D, Orem J, Casper C, Phipps W. HIV status and associated clinical characteristics among adult patients with cancer at the uganda cancer institute. JGO. 2018;4:1–10.Crossref

	12.
Mbulaiteye SM, Katabira ET, Wabinga H, Parkin DM, Virgo P, Ochai R, et al. Spectrum of cancers among HIV-infected persons in Africa: the Uganda AIDS-Cancer Registry Match Study. Int J Cancer. 2006;118:985–90.Crossref

	13.
Bogere N, Bongomin F, Katende A, Omaido BA, Namukwaya E, Mayanja-Kizza H, et al. A 10-year retrospective study of lung cancer in Uganda. BMC Cancer. 2022;22:204.Crossref

	14.
El-Solh A, Kumar NM, Nair MP, Schwartz SA, Lwebuga-Mukasa JS. An RGD containing peptide from HIV-1 Tat-(65–80) modulates protooncogene expression in human bronchoalveolar carcinoma cell line, A549. Immunol Invest. 1997;26:351–70.Crossref

	15.
Sigel K, Makinson A, Thaler J. Lung Cancer in Persons with HIV. Curr Opin HIV AIDS. 2017;12:31–8.Crossref

	16.
Pakkala S, Ramalingam SS. Lung cancer in HIV-positive patients. J Thorac Oncol. 2010;5:1864–71.Crossref

	17.
Kibudde S, Kirenga BJ, Nabwana M, Okuku F, Walusansa V, Orem J. Clinical profile and initial treatment of non-small cell lung cancer: a retrospective cohort study at the Uganda Cancer Institute. Afr Health Sci. 2021;21:1739–45.Crossref

	18.
Gakwaya A, Kigula-Mugambe JB, Kavuma A, Luwaga A, Fualal J, Jombwe J, et al. Cancer of the breast: 5-year survival in a tertiary hospital in Uganda. Br J Cancer. 2008;99:63–7.Crossref

	19.
Mwaka AD, Garimoi CO, Were EM, Roland M, Wabinga H, Lyratzopoulos G. Social, demographic and healthcare factors associated with stage at diagnosis of cervical cancer: cross-sectional study in a tertiary hospital in Northern Uganda. BMJ Open. 2016;6: e007690.Crossref

	20.
Katongole P, Sande OJ, Yusuf M, Joloba M, Reynolds SJ, Niyonzima N. Clinical characteristics and primary management of patients diagnosed with prostate cancer between 2015 and 2019 at the Uganda Cancer Institute. PLoS ONE. 2020;15: e0236458.Crossref

	21.
Nabukenya J, Hadlock TA, Arubaku W. Head and neck squamous cell carcinoma in Western Uganda: disease of uncertainty and poor prognosis. Oto Open. 2018. https://​doi.​org/​10.​1177/​2473974X18761868​.CrossrefPubMed

	22.
Nakaganda A, Solt K, Kwagonza L, Driscoll D, Kampi R, Orem J. Challenges faced by cancer patients in Uganda: implications for health systems strengthening in resource limited settings. J Cancer Policy. 2021;27: 100263.Crossref



Publisher's Note
Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.


OEBPS/navigation.xhtml

    
      Contents


      
        		HIV-related lung cancer in Uganda: a cohort study


      


    
    
      Landmarks


      
        		Body Matter


      


    
  

OEBPS/css/envelope.png





OEBPS/images/13027_2022_439_Fig1_HTML.png
Kaplan-Meier survival estimate

Number at risk

5 10 15
analysis time

6 4 1

20





OEBPS/css/sidebar.gif





