
International Journal of Cancer Research & Therapy

Int J Cancer Res Ther, 2023

Biomarkers and Cancers
Research Article

Sinisa Franjic

Independent Researcher
*Corresponding Author
Sinisa Franjic, Independent Researcher. Croatia.

Submitted: 20  Jan  2023; Accepted: 03 Feb  2023; Published: 04  Feb   2023

    Volume 8 | Issue 1 | 19

ISSN: 2476-2377

Abstract 
Biomarkers are characteristic biological indicators used to identify physical damage or disruption of physiological processes 
in humans and animals. Historically, various biomarkers have been used to monitor functional changes, including radioac-
tive isotopes, stable isotopes, fatty acids, etc. Thanks to biomarkers, many changes are successfully monitored and identified 
by biomonitoring using minimally invasive techniques. These methods are becoming increasingly important for the study, not 
only of changes, but also of interactions between wild and domestic animals, humans, plant life, and the environment.
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Introduction
A biomarker is a particular characteristic, or a molecular fin-
gerprint, which indicates manifestation of a physiological state, 
and which may be objectively quantified to differentiate a ordi-
nary state from a pathological circumstance (e.g., most cancers) 
or a reaction to a healing intervention [1]. The National Cancer 
Institute (NCI) of the National Institutes of Health (NIH) de-
fines biomarker as: “A biological molecule found in blood, other 
body fluids, or tissues that is a signal of a normal or abnormal 
process, or of a condition or disease. A biomarker may be used 
to see how well the body responds to a treatment for a disease 
or condition. Biomarkers are also called molecular markers and 
signature molecules.”

Indicators
Biomarkers are objectively measurable signs of organic states 
[2]. In healthcare, biomarkers can offer facts at the presence and 
type of sickness, or susceptibility to sickness in an person, or 
are expecting or reveal affected person reaction to healing in-
terventions. The assessment of recent biomarkers in most can-
cers remedy is directed in the direction of enhancing analysis or 
remedy, and therefore enhancing health effects and decreasing 
the social and monetary effect of the sickness. The assessment 
of biomarkers has elevated because of advances in genomics 
studies and related technology. Such studies has resulted in en-
hancements in our know-how of the genetic foundation of most 
cancers, the identity of person variations in effects from sickness 
and reaction to remedies, and allowed for tailoring of diagnostic 
trying out, remedy, and tracking of person sufferers. Although 
there are numerous feasible motives to examine biomarkers, 
which includes analysis and tracking of sickness, a good deal 
of most cancers biomarker studies and improvement is centered 
at the identity of prognostic and predictive markers. Markers 
which are related to survival or different medical endpoints in-
dependently of any unique remedy are categorised as prognostic 

markers. Markers which are related to medical advantage how-
ever additionally correlate the effectiveness of a specific remedy 
are designated predictive markers (additionally called impact 
modifier biomarkers) and therefore may be used to pick out suf-
ferers for remedy. Certain biomarkers may be each prognostic 
and predictive. For instance, the amplification of human epider-
mal boom factor receptor-2 (HER2) in breast most cancers is 
related to bad analysis with traditional remedy however predicts 
for enjoy the HER2 monoclonal antibody trastuzumab. Success-
ful medical validation of a biomarker calls for each an amazing 
assay and a strong validation strategy. To offer significant and in-
terpretable facts, assays have to: (1) measure what they declare 
to measure, (2) be reproducible, and (3) produce consequences 
which are statistically significant. In addition, it isn't enough to 
validate biomarkers on precise experimental systems past the 
way or information of a habitual medical molecular diagnostics 
laboratory.

To be beneficial, a biomarker assay have to be well matched 
with standard medical laboratory practices. In this segment of 
biomarker improvement, the studies grade assay’s analytical 
overall performance traits are evaluated and optimized in order 
that they may be examined in samples that replicate the focused 
populace. To display medical validity, the assay have to repre-
sent the biomarkers in specimens amassed in habitual medical 
exercise from sufferers in the medical context and meant use of 
the biomarker. These consequences can then be translated into 
medical sensitivity and specificity. The procedure of accumu-
lating proof to aid medical application starts offevolved earlier 
than a take a look at is added into medical exercise, and keeps 
following its medical uptake. It is critical to note that regulatory 
companies with oversight for assessment and approval of de-
vices such as the FDA, and certification of medical laboratories 
which include Clinical Laboratory Improvements Amendments 
(CLIA), do now no longer always require proof of medical ap-
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plication for his or her opinions of medical assessments. FDA 
assessment of a biomarker take a look at has centered basically 
on analytical and medical validity, however now no longer on 
demonstration of medical application.

Genomic Biomarkers
Since the achievement of the Human Genome Project, sequenc-
ing technology have progressed at an exponential rate, each in 
phrases of price in step with megabase sequenced and the va-
riety of people who've had a few component in their genome 
sequenced (even though the price stays better in exercise than 
regularly reported) [3]. This has added a useful new useful re-
source for biomedical studies in standard. For the have a look 
at of most cancers, a sickness of the genome, the cappotential 
to unexpectedly and affordably series ordinary and tumour-de-
rived DNA has converted primary studies, birthing the sphere of 
most cancers genomics. This is starting to effect frontline medi-
cal oncology. Whole genome sequencing isn't but widespread of 
take care of the regular most cancers affected person, however 
get entry to to in-intensity genetic statistics is turning into extra 
not unusualplace. Initiatives which include the 10,000/100,000 
Genomes Projects and The Cancer Genome Atlas have given re-
searchers get entry to to huge medical datasets with a type of 
accompanying omics statistics.

Understanding the genomic panorama of most cancers genomes 
is vital to the drug discovery pipeline, specifically in pre-medical 
identity of objectives and biomarkers. Knowledge of the area 
and related merchandise of oncogenes (genes wherein mutation 
can reason a mobile to come to be cancerous) can permit for sen-
sible choice of druggable sites and identity of tumour suppressor 
genes (genes that below ordinary occasions save you uncon-
trolled cell division) offers alternatives for remedies which may 
also update sufferers’faulty cell cycle manipulate mechanisms. 
Alongside new drugs, it's far turning into more and more more 
not unusualplace for remedies to be presented alongisde genom-
ic biomarkers, which may also stratify sufferers who're much 
more likely to enjoy the remedy.

These new reassets and varieties of statistics permit researchers 
a substantially extended toolbox with which to analyze the rea-
sons and improvement of most cancers, however additionally 
gift a precise set of challenges. The variety of covaraiates in om-
ics datasets reasons a type of theoretical and sensible troubles for 
classical statistical analysis, a hassle regularly called the curse of 
dimensionality.

The idea that genetic/genomic alterations (both DNA series or 
subsequent expression) may also characteristic as surrogate 
biomarkers of sickness reaction or ordinary tissue toxicity un-
derpins the sphere of radiogenomics [4]. Prior to the genom-
ics technology, and for over half a century, studies geared to-
ward predicting tumor and ordinary tissue reaction to radiation 
changed into ruled through in vitro way of life of malignant 
and ordinary cells. With advances in understanding enabled in 
component thru the human genome project, investigators rec-
ognized extra state-of-the-art methods of each describing and 
predicting radiotherapy responses. This advance, coupled with 
technological advances that permit for a extra entire assessment 

of DNA, RNA, protein, and cell metabolism, has brought about 
the improvement of “omics”-primarily based totally methods for 
prediction of radiotherapy effects.

Pioneering work withinside the region of genomic-primarily 
based totally signature improvement centered on prognostica-
tion and reaction to systemic remedy. These early-technology 
investigators used genomic-primarily based totally methods to 
are expecting reaction to chemotherapy, hormone remedy, or 
to decide analysis if adjuvant remedy changed into neglected 
after surgical procedure. Indeed, numerous useful genomic as-
says are presently in medical exercise that characteristic both as 
biomarkers to resource in figuring out analysis unbiased of rem-
edy or as predictive biomarkers which are beneficial in directing 
suitable medical control. Initially those genomic assessments 
were confined to the expression or mutation of a single gene. 
Examples of such biomarkers are covered as a part of the Amer-
ican Society for Clinical Oncology Assays and Predictive Mark-
ers useful resource page. More recently, however, as sequencing 
and excessive-throughput assaying strategies progressed and 
faded in price, those genomic assessments have come to be ex-
tra state-of-the-art and warning signs for their use broadened. 
In the breast most cancers prognostic and predictive biomarker 
area alone, OncotypeDx, ProSigna, MammaPrint, EndoPredict, 
Mammostrat, and Breast Cancer Index all constitute genomic 
assessments with both prognostic or predictive functionality that 
resource in threat stratification past widespread clinic-patholog-
ic parameters. While every take a look at varies in its medical 
indication, application, and genomic makeup, many were effi-
caciously tested as owning medical application and were adopt-
ed, to various degrees, into medical exercise. Indeed, a number 
of those assessments at the moment are a part of recommended 
workup through the countrywide and international “quality ex-
ercise” hints of the National Comprehensive Cancer Network 
(NCCN) and different expert societies.

Cells
As a ordinary cell undergoes a complicated procedure of trans-
formation right into a cancerous kingdom, it's far was hoping 
that measurable traits may be analyzed to derive a significant 
medical choice – both directly, from the early-stage tumor ear-
lier than it's far palpable or detectable through touchy screening 
technology to be had at this time, or because of an immunologi-
cal reaction to the tumor [1]. The traits encompass a huge variety 
of biochemical entities which include nucleic acids (e.g., DNA, 
mRNA, lengthy and small [short] non-coding RNA), proteins, 
post-translationally changed proteins (e.g., phosphoproteins, 
glycoproteins, methylated proteins, glycolipids), sugars, lipids 
and small metabolites, as nicely as complete circulating cells or 
biophysical traits of tissues.

Failure to locate an identifiable molecular marker won't be a bad 
predictor of malignancy, and a fine take a look at for a molecular 
marker won't usually be a fine predictor of malignancy. How-
ever, a perfect biomarker have to suggest a reliable fine or bad 
correlation with the presence of the sickness, which way that 
the medical take a look at for the biomarker have to have ex-
cessive sensitivity (authentic fine rate – this is, the cappotential 
to efficaciously discover people with the sickness) and specific-
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ity (authentic bad rate – this is, the cappotential to efficaciously 
discover people with out the sickness). The medical price of a 
biomarker take a look at is primarily based totally on its fine 
predictive price (PPV), or how probable it's far for testpositive 
people to sincerely have the sickness, and its negative predic-
tive value (NPV), or how probable it's far for take a look at-bad 
people to now no longer have the sickness. These once more 
rely upon the superiority of the sickness withinside the populace 
of interest. Biomarkers additionally want to be easily accessible 
(e.g., through noninvasive strategies for screening purposes), 
quantifiable, analyzable, and interpretable.

Cancer Development
The improvement of most cancers is preceded through seve-
ra germline and somatic mutations, structural modifications in 
chromosomes, and different genetic and epigenetic modifica-
tions, which remodel ordinary cells into benign tumors and, pro-
gressively, into malignant and metastatic forms [1]. Cancer is a 
heterogeneous, multigenic organization of diseases; the hetero-
geneity lies now no longer best on the biochemical level (genes, 
proteins, metabolites), however additionally on the tissue and 
populace level. The great complexity makes most cancers detec-
tion, analysis, and remedy quite challenging. Although cancers 
identified at in advance tiers have a far better analysis as com-
pared with cancers identified at later tiers, it's far noteworthy that 
many most cancers sufferers are identified at a degree at which 
the most cancers is too a ways superior to be cured.

Currently, suggestions for early detection of most cancers in av-
erage-threat people are to be had for colorectal, cervical, breast, 
endometrial (in menopausal women) and prostate cancers, and 
in excessive-threat people withinside the case of lung most can-
cers. There has been a vast boom in “most cancers” occurrence 
because of screening, however with out a proportional lower in 
mortality no matter remedy. This means that screening identifies 
a huge reservoir of indolent cancers (overdiagnosis), which could 
have by no means come to be symptomatic with out screening, 
and did now no longer require any remedy. However, as it isn't 
recognized at thistime which lesions are indolent, many people 
are positioned thru intensive remedies unnecessarily, which reg-
ularly reasons tension in addition to vast bodily and economic 
harm. A shared choice-making dialogue among the sufferers and 
their physicians, primarily based totally on present statistics, and 
additionally taking into attention an person affected person’s 
values and philosophies on healthcare, is critical.

The cappotential to discover tumors which are destined to prog-
ress, and that are related to morbidity and mortality at an early 
stage, will permit powerful remedy interventions and decrease 
deaths. Identification of tumor-unique molecular signatures is 
vital for a brand new method to early detection, diagnosis, prog-
nosis, sickness type and threat prediction. It may also assist to 
implement suitable remedy choices and healing interventions, to 
reveal remedy reaction and efficacy (i.e., a measurable impact 
on a medical end point), and to triumph over drug resistance 
in a precise, affected person-unique method. Such exercise of 
tailored “customized remedy”, primarily based totally at the mo-
lecular snap shots of tumor cells, lets in physicians to tell person 

sufferers of the predicted effects – for instance, whether or not 
remedies or surveillance methods could be beneficial, and whilst 
to prevent remedy primarily based totally on reaction to drug(s). 
An example of numerous home windows of medical relevance 
withinside the control of most cancers at some point of its direc-
tion of improvement is proven where one-of-a-kind biomarker 
profiles may be carried out to every of those home windows for 
most efficient control of most cancers.

Cancer Screening
Cancer screening refers to habitual, periodic trying out for signs 
of most cancers amongst people who've no symptoms [5]. It is 
a shape of secondary prevention. In the context of most cancers 
screening, the purpose of secondary prevention is to enhance 
effects through shifting stage at analysis to at least one this is 
much less superior and deleterious, relative to what takes place 
withinside the absence of most cancers screening.

Cancer screening is a sorting procedure. Screenees are looked 
after into groups: people with a bad take a look at and people 
with a fine take a look at. A bad take a look at fnds not anything 
suspicious for most cancers and does now no longer require ex-
tra clinical attention. A fine take a look at famous some thing this 
is suspicious for most cancers or with unknown signifcance con-
cerning most cancers; it calls for extra clinical attention, called 
diagnostic assessment. That procedure is meant to defnitively 
decide whether or not most cancers is or isn't gift, however in ex-
ercise can variety from active surveillance to the elimination of 
an abnormality. Active surveillance (from time to time known as 
watchful waiting) refers to a time table of minimally- or non-in-
vasive trying out to reveal for clinically critical modifications. 
Resection of an abnormality is taken into consideration diagnos-
tic assessment in place of remedy if a defnitive analysis has now 
no longer but been made or can not be made otherwise.

Cancer screening isn't meant in and of itself to offer a defnitive 
analysis. Its motive is to discover bizarre clinical conditions, 
which include growths, occult blood, or a biomarker that could 
advise most cancers. Cancer screening goals to cause the de-
tection of cancers whose analysis will enhance with in advance 
detection, and it desires to cause the detection of sufficient of 
these cancers to make screening a profitable public health ac-
tivity. Cancer screening is neither meant to neither is capable 
of cause detection of each most cancers, because the herbal re-
cords of most cancers is erratic, era has limitations, and common 
screening is impractical.

Prevention
Cancer prevention screening could be of price if a few precan-
cer detected thru most cancers screening could have come to be 
invasive and in the long run deadly most cancers withinside the 
absence of most cancers screening [5]. Detection of precancer 
that doesn't meet that designation represents overdiagnosis. The 
defnition of overdiagnosis may be modifed barely to be inclu-
sive: screen-detected precancer or invasive most cancers that by 
no means could were identified, both as precancer or invasive 
most cancers, withinside the absence of most cancers screening.
The overarching purpose of each early detection most cancers 
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screening and most cancers prevention screening is to lessen 
reason-specifc mortality. We have to now no longer, however, 
expect that most cancers prevention screening is simply early 
detection most cancers screening at a completely early stage, 
and that the benefts could be extra tremendous and harms much 
less tremendous than detection at a later stage. Precancer, on 
the time of detection, isn't life-threatening because it can not 
metastasize. Advances in era have brought about detection of 
increasingly more precancerous abnormalities with unsure med-
ical relevance, growing quandaries for clinicians and sufferers. 
It is almost sure that overdiagnosis is extra frequent in most can-
cers prevention screening as as compared with early detection 
most cancers screening. Even so, remedy of precancer has the 
cappotential to be much less laborious than remedy of invasive 
most cancers.

Chemoprevention
The purpose of enhancing upon each the pleasant and amount of 
promising chemopreventive dealers entering segment III medi-
cal trials facilities on balancing the cappotential advantages of 
an agent with its cappotential risks [6]. Achieving this stabili-
ty is critically critical in any region of therapeutics however is 
specifically so in prevention, which involves “healthy,” or as a 
minimum asymptomatic, people. To acquire this stability, pri-
oritized dealers have to exhibit effective efficacy in preclinical 
studies, with cross-version and cross-investigator replication. 
Dose, duration, and toxicities have to be optimally described 
through preclinical and segment II studies; and synergy among 
dealers can cause decrease doses, progressed efficacy, and fewer 
and/or much less excessive toxicities. For those motives, agent 
mixtures are probable to be very critical withinside the destiny in 
most cancers prevention, as they may be in different regions of 
remedy (e.g., control of hypertension, osteoporosis, or diabetes).

Within the final 30 years, only a few chemopreventive dealers 
were accredited through the FDA. This is due, in component, to 
a loss of tested and sensible biomarkers to be used in chemopre-
ventive trials. Biomarkers are meant to offer early insights into 
agent responses to be able to later translate into clinically sig-
nificant preventive endpoints (e.g., delays or discounts in most 
cancers occurrence or mortality). Biomarkers can be taken into 
consideration through their meant application, as threat mark-
ers, which estimate the chance of a later event (e.g., exposure, 
susceptibility, diagnostic, or prognostic biomarkers), or reaction 
markers, which measure modifications following an interven-
tion. In prevention, a perfect reaction biomarker is accurate, 
reliable, and amenable to quantitation; differentially expressed 
in excessive-threat (as opposed to ordinary) tissues; causally as-
sociated with most cancers improvement; modulated through an 
intervention, related to a fantastically brief latency to invasive 
most cancers; correlated with most cancers occurrence; and ob-
tainable thru noninvasive way.

Biomarkers may additionally be categorised through their bio-
logic level (e.g., DNA, RNA, protein). Generally, even though 
molecular markers offer important mechanistic facts, tissue-de-
gree markers are extra decisive signs of most cancers threat due 
to the fact they combine person molecular markers and extra 
faithfully are expecting for invasive most cancers and are toward 

the final purpose of intervention, that is, of direction, a medical 
advantage. The Bcr-Abl oncogene in continual myelogenous 
leukemia affords a unprecedented instance of a molecular disor-
der this is each pathognomonic of the sickness and determines 
medical control. More regularly, a couple of molecular defects 
are required to initiate, preserve, and promote carcinogenesis, 
and no single disorder reliably predicts most cancers improve-
ment. Therefore, prevention trials generally verify a couple of 
reaction biomarkers inside any given trial on the way to question 
and affirm neoplastic determinants and agent mechanisms of 
motion throughout numerous biologic levels, hopefully present-
ing insights from numerous one-of-a-kind vantage points.

TCGA
With the improvement of sequencing era, genomic and tran-
scriptomic analyses have come to be critical equipment to dis-
cover new healing techniques [7]. The Cancer Genome Atlas 
(TCGA) has been instrumental in enhancing the type and iden-
tity of tumor drivers in lots of studies. For instance, differential-
ly expressed genes (DEGs) regulated on the gene transcription 
degree are implicated in various organic procedures primarily 
based totally on TCGA. Due to the significance of DEGs in most 
cancers studies, the roles of DEGs as biomarkers and drivers of 
tumor oncogenesis and suppression were recognized in ovarian 
most cancers. Because novel healing techniques primarily based 
totally on those findings have now no longer been developed, 
it's far essential to analyze extra pathways of gene deregulation 
in ovarian most cancers. Equally critical is the have a look at of 
ovarian most cancers stem cells, which play an critical function 
withinside the improvement, invasion, metastasis, and drug re-
sistance recurrence of ovarian most cancers. A developing va-
riety of inhibitors against stem mobile traits were recognized. 
Traditional tumor cytoreductive surgical procedure blended with 
cisplatin systemic chemotherapy has a sure impact on decreas-
ing tumor extent and assuaging medical symptoms, however re-
sidual epithelial ovarian most cancers stem cells after remedy 
can rebuild tumor tissue in a brief time, that is the foundation 
reason of ovarian most cancers recurrence and refractory.There-
fore, figuring out regulators that preserve ovarian most cancers 
stem cell phenotypes and/or make contributions to their survival 
is vital for designing novel healing techniques.

To discover new objectives for remedy, we performed a aggre-
gate of transcriptomic analyses primarily based totally on TCGA 
database and ovarian most cancers stem cell gene expression 
documents and then carried out organic validation in vitro and 
in vivo. B cell translocation gene 2 (BTG2) belongs to the anti-
proliferative gene family. Our statistics found out that decrease 
expression of BTG2 in ovarian most cancers sufferers changed 
into related to tumor development and shortened survival. BTG2 
inhibited ovarian most cancers cell proliferation and migration, 
blocked the ovarian most cancers cell cycle and enhanced the 
cisplatin sensitivity of ovarian most cancers cells. Furthermore, 
knockdown of BTG2 expression contributed to ovarian tumor 
formation in a mouse xenograft assay. These consequences cau-
tioned that BTG2 is a tumor suppressor and will be used as a 
cappotential biomarker for ovarian most cancers.
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Patients
Biomarker-primarily based totally precision remedy is now reg-
ularly the same old of take care of sufferers identified with most 
cancers [8]. Industry and authorities have invested closely with-
inside the improvement of precision remedy, and as progressed 
diagnostics, trying out, and biomarkers come to be extra not un-
usualplace, present obstacles to the usage of precision remedy 
could be eliminated. To make this happen, there have to be clear 
medical communique that complements know-how and affects 
medical exercise. One subject is the excessive price of recent 
precision drug treatments to be had for sufferers, which have 
to be offset through performance and average price supplied to 
sufferers with most cancers. Additionally, in place of trying out 
tumor specimens just as soon as, there could be extended reli-
ance on dynamic biomarkers withinside the continuum of most 
cancers care. This will have an impact on present hints and strat-
egies in lots of hospitals, medical practices, and coverage com-
panies, in order that sufferers can get entry to the quality remedy 
for them.

It is increasingly obvious that the advent of focused remedies 
has revolutionized the control of sufferers with most cancers. 
Integration of biomarkers, withinside the tumor and stroma, 
similarly to medical traits, enables healthcare professionals op-
timize analysis and remedy suggestions. However, whilst have 
to a medical doctor recall the usage of biomarkers for choice aid 
withinside the continuum of most cancers care? Biomarker try-
ing out may be used to assist verify most cancers threat, quality 
diagnose a specific malignancy, pick out remedy, and/or veri-
fy the remedy reaction. There are many choices that physicians 
have to make after they use biomarker trying out, now no longer 
the least of that is what assessments to pick from the many now 
to be had. And as soon as the consequences are in, how does the 
medical doctor interpret the from time to time huge quantity of 
facts and document them in an comprehensible way? How have 
to the consequences be carried out to affected person care? Will 
sufferers be reimbursed for this decided on remedy? Ultimate-
ly, physicians are more and more more predicted to recall those 
troubles withinside the context of biomarker trying out within-
side the continuum of most cancers care.

Biomarkers, that are measureable signs of organic procedures, 
can be prognostic or predictive. A prognostic biomarker demon-
strates the connection among the biomarker and reaction in a 
manipulate organization (sufferers receiving widespread of 
care); it predicts sickness aggressiveness irrespective of the ex-
perimental have a look at remedy. A prognostic biomarker may 
be evaluated through evaluating a manipulate organization re-
action in sufferers who've the positive biomarker (Dx+) with 
sufferers who do now no longer have the positive biomarker 
(Dx−). A predictive biomarker demonstrates the dating among 

the biomarker and remedy impact; it differentiates among suf-
ferers who're probable to advantage from a specific remedy 
(relative to the ones in a manipulate) and sufferers who're now 
no longer. Sometimes a predictive biomarker enables discover 
sufferers who will advantage the maximum from a remedy; how-
ever, it does now no longer always ward off sufferers with out 
the biomarker from additionally receiving remedy advantages. 
This situation regularly takes place in the context of recent most 
cancers immunotherapies and the usage of PD-L1 trying out or 
tumor mutational burden biomarker analyses.

Conclusion
Cancer is a disease that is difficult to detect at an early stage. 
Many symptoms are also common signs of other health prob-
lems. Because of this, cancer can often remain undetected until 
it has progressed. That's why it's important to be aware of the 
early symptoms of cancer. Early detection is key to successful 
treatment. Detecting cancer at an early stage is essential to in-
crease the chances of successful treatment. However, many tu-
mor markers are limited in their ability to detect a wide range of 
tumors. This lack of sensitivity can often lead to late detection 
and an increased risk of dying from cancer.
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