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SOUHRN

Hypertenze jako globální zdravotnický problém stále není dostatečně léčena; výsledkem jsou změny ve 
struktuře a funkci srdce, které jsou spojeny s hypertenzní nemocí srdce (hypertensive heart disease, HHD). 
Přitom se při nádorovém onemocnění s charakteristickou abnormální proliferací buněk začínají buňky cho-
vat jinak a jinak odpovídat na léčebné strategie. Přes značné úsilí zůstávají některé druhy nádorů nevy-
léčitelné, což znamená, že kardiovaskulární onemocnění a nádorová onemocnění představují celosvětově 
hlavní příčiny úmrtí na nepřenosná onemocnění. Ve snaze získat další informace o této shodě jsme provedli 
průřezovou studii incidence nádorových onemocnění u pacientů s HHD léčených ve všeobecné nemocnici 
dr. Soetoma. Průměrný věk hodnocené populace byl 58,1 roku a průměrná hodnota BMI 25,9. Nalezli jsme 
statisticky významnou spojitost mezi pohlavím a dobou od stanovení diagnózy hypertenze na jedné straně a 
přítomností nádorového onemocnění u populace s HHD na straně druhé. Získané údaje konkrétně ukazují, 
že u žen s HHD existuje vyšší pravděpodobnost vzniku některých typů karcinomů, zvláště prsu a gynekologic-
kých. Další typy nádorů byly nalezeny v prostatě, krvi a v lymfatickém systému, hlavě a krku, v plicích, štítné 
žláze a v ledvinách. Analýza nicméně neprokázala spojitost mezi dobou od stanovení diagnózy hypertenze 
a prevalencí nádorového onemocnění. Za zmínku stojí zvláště zjištění starších studií, že korelace mezi nádo-
rovým onemocněním a hypertenzí nesouvisí s užíváním antihypertenziv, protože stejné riziko lze pozorovat 
i u neléčených pacientů. Několik rizikových faktorů společných pro hypertenzi a nádorová onemocnění uka-
zuje na překryv základních molekulárních patofyziologických mechanismů obou onemocnění. Budoucí, lépe 
navržené studie se musejí zaměřit na další společné faktory hypertenze a nádorových onemocnění u větších 
souborů pacientů.

© 2024, ČKS.

ABSTRACT

Hypertension as a global concern remains inadequately controlled, ultimately leading to cardiac structural 
and functional changes associated with hypertensive heart disease (HHD). Simultaneously, cancer, charac-
terized with abnormal cell proliferation, exhibits diverse behaviours and responses to treatment strategies. 
Despite extensive efforts, certain type of cancers remains incurable, making both cardiovascular diseases 
and cancer the leading causes of non-communicable disease mortality in the world. To investigate this as-
sociation, we conducted a cross-sectional study, reporting the incidence of cancer in the HHD population at 
Soetomo General Hospital. The population is characterized by a mean age of 58.1 years and a mean BMI of 
25.9. We found a signifi cant association between sex and the duration of hypertension and the presence 
of cancer in the HHD population. Specifi cally, the data indicate that females with HHD have a higher likeli-
hood of having certain cancer types particularly breast and gynaecologic cancers. Additional types of cancer 
included prostate, blood & lymphatic system, head & neck, lung, thyroid, and renal cancers. Unfortunately, 
the analysis failed to demonstrate the association between duration of hypertension and the presence of 
cancer. Notably, previous studies revealed that the correlation between cancer and hypertension is not lin-
ked to the administration of antihypertensive medications, as the risk is also observed in untreated patients. 
Several shared risk factors between hypertension and cancer imply the existence of overlap in molecular 
pathophysiological mechanisms underlying both conditions. Future studies shall be conducted to explore 
further regarding the association of hypertension and cancer incidence with larger population and better-
-designed research.
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Introduction

Currently, the global prevalence of hypertension reaches 
26.4% of the population, which accounts for 1.1 billion 
people. Unfortunately, only one in fi ve people manages 
to adequately control their blood pressure. Prolonged 
hypertension eventually leads to cardiac structure and 
function changes that lead to heart failure.1 Hypertensive 
heart disease (HHD) is a condition secondary to hyperten-
sion, that alters the cardiac structure and function.2,3 It 
was caused by the chronic elevation of blood pressure. 
In order to compensate for pressure overload, the main 
feature of HHD is left ventricular hypertrophy (LVH). The 
pathophysiology of HHD involved abnormal growth of 
cardiomyocytes, increased collagen production, and me-
chanical stress-induced neurohormonal agent produc-
tion.4 Whereas cancer is an abnormal proliferation of any 
kind of cell in the body, it can be diverse in its behaviour 
and response to treatment strategies.5 Solid cancerous 
growth often develops from epithelial lining cells of va-
rious organs, including gastrointestinal tract, genitouri-
nary tract, and the reproductive tract. Although there 
have been extensive medical and public health initiatives 
to develop numerous treatment strategies, the majority 
cancers still remain incurable and result in the premature 
death of millions of people annually.6 

Unfortunately, both cardiovascular diseases and cancer 
are the leading mortality causes of non-communicable 
disease in the world.7 As the occurrence of both condi-
tions continues to rise, there is an expanding demograph-
ic that is at risk of experiencing these conditions simulta-
neously.8 This condition may be confounded by similar 
risk factors such as age, physical inactivity, metabolic syn-
drome, tobacco use, alcohol consumption or just merely 
closer medical surveillance. In 1975, Dyer et al. initiated 
a prospective study to explore the potential association 
between hypertension and cancer, and this connection 
has since been a subject of ongoing discussion, with 
numerous cohort studies consistently reaffi rming simi-
lar fi ndings.9,10 Potential mechanisms include increased 
production of inositol triphosphate and increased levels 
of cytosolic calcium.11 Two main hypotheses have been 
proposed to clarify this connection. First, antihyperten-
sive medications were initially suspected of contributing 
to cancer by promoting carcinogenesis, enhancing other 
cancer-inducing factors, or hindering the body’s defence 
mechanism. Alternatively, blood pressure regulation is 
also assumed to be related to cancer development, ir-
respective of hypertension treatment. It is also plausible 
that cancer itself could lead to hypertension.12 Therefore, 
we aim to explore the association between hypertension 
and cancer through conducting a cross-sectional study to 
report the incidence of cancer at the HHD population in 
Soetomo General Hospital. 

Methods

Research design
This retrospective cross-sectional study used secondary 
data from the medical records in the outpatient unit of 
Soetomo General Hospital, Surabaya, Indonesia. We par-

ticularly used outpatients in the Department of Cardiolo-
gy and Vascular Medicine. This study included all patients 
who were diagnosed with hypertensive heart disease 
(HHD) based on ICD 10. Then, we traced the collected 
data based on their visit to the outpatient unit. Thus, this 
study collected 90 samples. 

From the medical records, we gathered several data 
including age, sex, body mean index (BMI), duration of 
hypertension, blood pressure, comorbidity factors, and 
a type of cancer. Comorbidity factors include coronary 
artery disease (CAD), diabetes mellitus, peripheral artery 
disease (PAD), stroke, and chronic kidney disease (CKD). 
We also sorted out the comorbidity factors with the ICD 
10 diagnosis code. The subjectivity of writing the medi-
cal records would not affect our data since it did not 
involve any physical examinations or input from the at-
tending physician. Therefore, all the data utilized in this 
research is considered reliable. In terms of validity, this 
study also deliberately left out incomplete medical re-
cords.

Data analysis
Statistical analysis was performed to determine the asso-
ciation between cancer and HHD, with IBM SPSS Statistics 
26.0. The statistical signifi cance level was set at 0.05. Con-
tinuous variables, presented as mean ± SD, were evalua-
ted for normal distribution and compared using the chi 
square test, as appropriate.

Results

After gathering samples, we summarize the patients’ 
characteristics in Table 1. We found that the mean 
age of our samples is 58.1 years. 57.1% of the samp-
les that were included are female (n = 52). The mean 
BMI of our samples is 25.9 which can be categorized 
as overweight. Moreover, we categorized the durati-
on of hypertension into <5 years and ≥ 5 years. Most 
patients were diagnosed with hypertension for less 
than 5 years (n = 61; 67.0%). The mean systolic and 
diastolic blood pressure of our samples are 141.5 and 
81.2 mmHg, respectively. These values are categorized 
above the normal value. 

The comorbidity factors of our samples showed that 
most patients had CAD and diabetes mellitus (n = 30; 
33.0%), that was followed by stroke (n = 6; 6/6%), CKD 
(n = 4; 4.4%), and PAD (n= 3; 3.3%). We also classify the 
cancer based on the affected organ. Our samples showed 
that most patients had breast and gynaecologic cancer (n 
= 10; 28.6%), followed by prostate (n = 5; 14.3%), blood 
& lymphatic system (n = 5; 14.3%), head & neck (n = 2; 
5.7%), lung (n = 1; 2.9%); thyroid (n = 1; 2.9%); and renal 
(n = 1; 2.9%).

We analyze the association between sex and duration 
of hypertension and the presence of cancer in the HHD 
population. The chi-square analysis suggests that there 
is a statistically signifi cant association between sex and 
the presence of cancer in our sample, the HHD popula-
tion. Specifi cally, the data indicate that females with HHD 
have a higher likelihood of having cancer compared to 
their male counterparts.
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Unfortunately, the chi-square analysis failed to demon-
strate the association between duration of hypertension 
and the presence of cancer in HHD population. Details 
regarding analyzed data are presented in Tables 2 and 3.

Discussion

In this study, we included a population with a mean age 
of 58.1 years, with a majority of 57.1% being female (n 
= 52). The mean BMI of the population is 25.9. The most 
prevalent comorbidities are CAD and diabetes mellitus, 
affecting 33.0% of the population (n = 30). Statistical 
analysis revealed a signifi cant association between sex 
and the prevalence of cancer in the hypertensive popula-
tion. Unfortunately, no statistically signifi cant association 
was observed between the duration of hypertension and 
cancer prevalence.

Coincidence of cancer and hypertension 
Previous research has established a bidirectional relation-
ship between hypertension and cancer.13 The relationship 
between hypertension and cancer was fi rst discovered 
in a prospective study in 1975 by Dyer et al. There exists 

a positive correlation between the presence of cancer 
and the likelihood of developing hypertension.14 Hyper-
tension has been linked to an elevated risk of developing 
certain types of cancer, with a higher cancer-related mor-
tality.10 Hence indicating that the association between 
these two phenomena is not merely coincidence.14 

Cancer and hypertension shared risk factors
Various mechanisms could potentially elaborate on the 
association between hypertension and cancer. It is im-
portant to note that hypertension and cancer share simi-
lar risk factors. Several hypertensive risk factors, such as 
advanced age, smoking, obesity, and a sedentary lifesty-
le, have been identifi ed as contributors to the develop-
ment of cancer incidence, mortality, and morbidity.10,15–17 
Additionally, obesity has been identifi ed as a notable pre-
dictor of endometrial, renal, and liver cancer in women.9 
Moreover, it has been found that anticancer medications 
have the potential to elevate blood pressure levels.16 Ne-
vertheless, it is important to note that antihypertensive 
therapy does not appear to be associated with an inc-
reased risk of cancer development. It is supported by the 
similar risk levels between hypertensive individuals who 
are treated and untreated.12 However, other studies have 
observed statistically that antihypertensive therapy is a 
predictor of the development of kidney and pancreatic 
cancer in women, whereas no such association has been 
found in males.9

Several shared risk factors between hypertension and 
cancer imply the existence of overlap in molecular patho-
physiological mechanisms underlying both conditions. 
Chronic infl ammation is suggested to be potential basis 
for both diseases, given its association with underlying 
risk factors such as obesity, diabetes mellitus, smoking, 
and others.18 Oxidative stress also appears to be the 
pathogenesis associated with hypertension and cancer.13 
The exact mechanisms have not been clear. Animal mod-
el studies have demonstrated that there appears to be 
dysregulation of apoptosis linked to hypertension. Fur-
thermore, hypertensive individuals also showed elevated 
levels of angiotensin II, leading to the stimulation of 

Table 1 – Baseline characteristics

No. Description n (%) or mean ± SD

1 Age (Years) 58.1±12.0

2 Sex

Male 38 (41.8%)

Female 52 (57.1%)

3 BMI 25.9±5.2

4 Duration of hypertension

<5 years 61 (67.0%)

≥5 years 29 (31.9%)

5 Systolic blood pressure 141.5±23.2

6 Diastolic blood pressure 81.2±15.2

Heart failure sign & symptoms

7 Comorbidity factors

Coronary artery disease (CAD) 30 (33.0%)

Diabetes mellitus 30 (33.0%)

Stroke 6 (6.6%)

Chronic kidney disease (CKD) 4 (4.4%)

Peripheral artery disease (PAD) 3 (3.3%)

8 Classifi cation of cancer

Breast 10 (28.6%)

Gynaecologic 10 (28.6%)

Prostate 5 (14.3%)

Blood and lymphatic system 5 (14.3%)

Head and neck 2 (5.7%)

Lung 1 (2.9%)

Thyroid 1 (2.9%)

Renal 1 (2.9%)

Table 2 – Sex and cancer

Cancer Sex

Male Female p-value

(–) 31 (34.4%) 24 (26.7%) 0.000662*

(+) 7 (7.8%) 28 (31.1%)

Total 38 (42.2%) 52 (57.8%)

*p <0.05 signifi cantly  

Table 3 – Duration of hypertension and cancer

Duration of 
hypertension

Without 
cancer

With 
cancer

p-value

<5 years 36 25 0.554382

≥5 years 19 10

Total 55 35

318_322_Puvodni sdeleni_Ardiana_Cancer Diagnos.indd   320318_322_Puvodni sdeleni_Ardiana_Cancer Diagnos.indd   320 14/06/2024   11:22:4414/06/2024   11:22:44



M. Ardiana, W. Widiarti, C. El C. Z. Multazam, H. A. Sulistya 321

vascular endothelial growth factor (VEGF)  production, 
which consequently initiates the angiogenesis process in 
patients with cancer.18 

Cancer classifi cation in hypertensive population
There are certain types of cancers that are suggested to 
be related to hypertension. The North Korean hyperten-
sion registry documented a higher incidence of kidney, 
pancreatic, and endometrial cancer among hypertensive 
patients. Conversely, there has been a decline in the pre-
valence of lung cancer.9 A meta-analysis also identifi ed 
a signifi cant link between hypertension and renal, colo-
rectal, and breast cancer.19 In this study, the most preva-
lent types of cancer are breast and gynaecologic cancers, 
that are accountable for 28.6% of the population (n = 10). 
Other type of cancers that were found in this study are 
prostate cancer, blood & lymphatic system cancer, head 
& neck cancer, lung cancer, thyroid cancer, and renal 
cancer. 

In terms of sex comparison, multiple research projects 
have identifi ed a positive correlation between hyperten-
sion and cancer among male patients. However, certain 
studies have also demonstrated a similar association 
among  female patients.10,20 The presence of hypertension 
in males has been found to be correlated with an increas-
ing susceptibility to prostate cancer, whereas hyperten-
sion in females has been linked to an elevated risk of de-
veloping endometrial and breast cancer.21 However, the 
association between hypertension and prostate cancer 
remains considerably debatable. According to a registry 
study conducted in Sweden, there is evidence suggesting 
that hypertension may actually decrease the risk of devel-
oping prostate cancer. However, the underlying mecha-
nism remains unclear.20 Nevertheless, previous studies 
revealed a signifi cant elevation in the likelihood of devel-
oping prostate cancer among individuals diagnosed with 
hypertension.22 

Among women, there is a well-known correlation 
between hypertension, along with other metabolic dis-
orders, and the risk of developing breast cancer. The 
presence of hypertension is associated with an estimated 
increase in the risk of breast cancer, ranging from 14% 
to 23%. The correlation is not associated with the ad-
ministration of antihypertensive medications, as the risk 
is also observed in non-treated patients.23 In the context 
of urogenital cancer, a recent population-based study 
conducted in Taiwan has revealed a notable increase in 
the likelihood of uterine and kidney cancer occurrence 
among those with hypertension, as compared to normo-
tensive patients. It also revealed that the aforementioned 
risk was more prominent among hypertensive individuals 
with a younger age and longer follow-up duration.24

Strengths and limitation

The strengths of the present study are providing valuable 
descriptive data about the characteristics of the populati-
on with hypertension and cancer, including comorbidities 
and risk factors. There are also limitations to this work. 
Detection bias may play a crucial role because individuals 
with hypertension are under closer medical surveillance, 

which leads to earlier detection of cancer compared to 
other untreated patients. Future studies shall be conduc-
ted to explore further regarding the association of hyper-
tension and cancer incidence with larger population and 
better-designed research.

Conclusion

After conducting a cross-sectional study at Soetomo Ge-
neral Hospital, we found that the patients’ characterized 
with mean age of 58.1 years and mean BMI of 25.9, which 
can be categorized as overweight. Moreover, the mean 
systolic and diastolic blood pressure of our samples is 
141.5 and 81.2 mmHg, respectively. These values are cate-
gorized above the normal value. We found a signifi cant 
association between sex and duration of hypertension 
and the presence of cancer in the HHD population. Spe-
cifi cally, the data indicate that females with HHD have a 
higher likelihood of having certain cancer types, particu-
larly breast and gynaecologic cancers. Additional types of 
cancer included prostate, blood & lymphatic system, head 
& neck, lung, thyroid, and renal cancers.
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