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INTRODUCTION
A national cancer control program is a public health program 
designed to reduce cancer incidence and mortality and improve 
cancer patients’ quality of life, through systematic and equitable 
implementation of evidence-based strategies for prevention, early 
detection, treatment and palliative care, making the best possible 
use of available resources.[1]

Early detection is based on diagnosis early in a cancer’s develop-
ment, in pre-symptomatic stages, when treatment is more likely to 
be effective. Early detection depends on two main components: 
education and screening.[1] An estimated 30% of cancers could 
be cured with early detection and appropriate treatment.[2]

Screening is the presumptive identification of unrecognized dis-
ease by means of tests that can be applied rapidly to separate the 
healthy from the possibly sick.[3] While appropriateness of some 
specific tests is still debated, cancer screening as such is accepted 
by the international medical community based on the evidence. 

Screening program success depends on various factors related to 
the disease, the proposed test and the health system. The can-
cers chosen for screening should be common and associated with 
high morbidity and mortality, and there should be treatment avail-
able that can reduce these indicators. The screening test should 
be acceptable to the population for which it is designed, sufficiently 
sensitive to detect early lesions, feasible for use in medical prac-
tice, and relatively inexpensive.[1] It should be sensitive enough to 
detect cancer in those who have the disease and specific enough 
to correctly rule out individuals without the disease. Two other 
important test characteristics depend on sensitivity and specificity, 
but also on disease prevalence in the population screened: positive 
predictive value, or extent to which those who test positive actually 
have the disease; and negative predictive value, or extent to which 
those who test negative are actually disease free.[1]

Characteristics of national health systems also influence which 
screening approaches are appropriate. The system must have 
the resources to deliver screening to a sufficiently large propor-
tion of the population to obtain the expected benefits, and it must 
also have the capacity to provide subsequent diagnosis, treat-
ment and followup. In developing such screening strategies, 
WHO recommends that national cancer control programs should 
not impose the advanced technologies of high-income countries 
on countries with more limited resources. Hence, policies will 
undoubtedly differ among countries.[1]

Early detection is a strategic component of Cuba’s Comprehen-
sive Cancer Control Program. This in turn comprises three dif-
ferent approaches: population screening (of apparently healthy 
people), targeted screening (of individuals at risk) and case find-
ing in symptomatic patients. The Program is considering orga-
nizing pilot areas to validate study findings in asymptomatic 
populations, to assess generalizability of screening trial results.[4]

In each of Cuba’s 168 municipalities, a Center for Comprehensive 
Active Screening has been set up, reporting to the municipal health 
department. These are laboratories outfitted with ultramicroana-
lytic system (SUMA, the Spanish acronym) technology, staffed by 
personnel trained in its use. Havana’s Immunoassay Center sup-
ports laboratory operations through reagent distribution, technical 
assistance with equipment repair and maintenance, and analyti-
cal assistance as requested by clients or in response to results of 
external audits. The laboratories were conceived to expand diag-
nostic capabilities beyond traditional techniques and to conduct 
other activities for program development and quality assurance, 
as well as to enable early detection of cancers included in screen-
ing programs, to conduct screening studies on population groups 
according to risk stratification and population health status, and to 
ensure comprehensive services for improved diagnostic quality 
and health outcomes.

This paper reviews screening strategies for the main cancer sites 
for which screening is recommended and assesses the criteria 
and results of studies by WHO and other international organiza-
tions and institutions, as well as the recommendations of Cuba’s 
cancer control strategy.

Cervical cancer The purpose of cervical cancer screening is to 
detect precancerous lesions as well as in situ or very early invasive 
cancer, when treatment is most effective. Three different types 
of tests are available: conventional (Pap) and liquid-media cytol-
ogy, visual inspection with acetic acid, and HPV testing for onco-
genic HPV types. Screening with appropriate followup can attain 
significant reductions in incidence and mortality from advanced 
cervical cancer.[2] One risk of such screening is that detection of 
low-grade squamous intraepithelial lesions in young women may 
lead to followup tests and possibly unnecessary treatment. There 
is also the chance of false positive results, causing anxiety, and of 
false negative results that can delay medical treatment.[5]

The US National Cancer Institute (NCI) and the US Preventive 
Services Task Force (USPSTF) recommend that women aged 
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≥21 have a Papanicolau cytology (Pap) test every 3 years; in 
women aged 30–65 years, frequency may be reduced to every 5 
years if combined with HPV testing.[6] These recommendations 
coincide with those of the American Cancer Society in association 
with the American Society for Colposcopy and Cervical Pathology 
and the American Society for Clinical Pathology.[7] WHO recom-
mends, as a minimum, one-time screening for all women aged 
30–49. WHO also recommends that screening intervals should 
be at least five years, or at least ten years in the case of HPV 
testing.[8]

Since 1968, Cuba’s Ministry of Public Health (MINSAP, the Span-
ish acronym), in coordination with civil-society organizations, has 
implemented cervical cancer control activities. The current strate-
gy, applied in primary health care, is Pap testing every three years 
for women aged 25–64 years. If results are abnormal, the woman 
is referred to one of 45 secondary-level cervical pathology clinics 
that provide coverage across Cuba, equipped with the personnel 
and technologies needed for diagnosis, treatment and followup.
[9] Each clinic has a SUMASCOPE videocolposcope and SUMA-
CRAF electrocautery equipment coupled with an ASPIRAL smoke 
aspirator, all manufactured by Havana’s Immunoassay Center 
and distributed by TecnoSuma International. 

These same videocolposcopes have been installed in 98 munici-
pal clinics for benign cervical pathology, reinforcing this strategy; 
all 168 municipalities in Cuba are expected to be equipped by 
2015. Sets of instruments and disposable reagents are also being 
distributed to increase program coverage; all components are 
manufactured in Cuba, reducing costs.

Since 1997, Pap tests are repeated every three years for the age 
group indicated. From 1997 to 1999, 2,074,806 women aged >25 
years were tested, for an estimated coverage of 66.3%. From 2009 
to 2011, the number increased slightly to 2,104,567, for an esti-
mated coverage of 67%.[10] The proportion of cases diagnosed 
at clinical stage 1 rose from 12.2% in 2011 to 18.4% in 2012, while 
the proportion diagnosed at stage 2 rose from 5.7% to 9.2%. That 
same year, cancer became the leading cause of death in Cuba, 
but cervical cancer mortality fell, from 8.3 per 100,000 women (466 
deaths) in 2011 to 7.9 per 100,000 (442 deaths) in 2012.[10] 

However, the decrease in cervical cancer mortality (the fifth lead-
ing cause of cancer deaths in Cuban women) is less than hoped 
for. Indeed, 67% is below the coverage threshold for screening to 
produce palpable benefits.[2] This begs review of how the strat-
egy is being applied, as well as of related organizational factors 
in the system that may be preventing attainment of screening’s 
full benefit.

Breast cancer The purpose of breast cancer screening is early 
detection. With appropriate facilities, screening by mammogra-
phy, with or without physical breast examination, plus followup of 
individuals with positive or suspicious findings, can reduce breast 
cancer mortality by up to one third.[1] Such screening also has 
risks. It can lead to diagnosis of cancers that never would have 
caused symptoms or death and in so doing, expose patients to 
treatment risks and side effects. In addition, false positive results 
sometimes occur, engendering further diagnostic testing and cre-
ating anxiety. On the other hand, false negative results can delay 
diagnosis and treatment. Radiation itself also increases breast 
cancer risk.[11]

NCI and USPSTF recommend breast cancer screening with mam-
mography every two years for women aged 50–74 years. They 
do not recommend either mammography or self-examination 
screening for women aged 40–49 years, noting that risks out-
weigh expected benefits in this age group.[12] WHO recommends 
mammography screening for women aged 50–64 years who visit 
health institutions.[1,2] Unfortunately, mammography is expen-
sive, so it is not a viable option for many countries, where priority 
is use for individual case diagnosis, particularly for women who 
detect an abnormality during self-examination.[1,3]

In Cuba, monthly breast self-examination and an annual checkup 
by family doctors are recommended for women aged ≥30 years. 
If findings are suspicious, patients are referred to municipal 
breast health clinics. If suspicions persist, referrals are made to 
hospital-based multidisciplinary diagnosis and treatment clinics. 
Furthermore, a mammogram every two years is recommended 
for women aged 50–64 years and suspected cases are referred 
directly to multidisciplinary clinics for diagnosis and hospital treat-
ment (unpublished MINSAP document).[4]

Contrary to international recommendations, Cuba’s breast cancer 
prevention strategy also targets women aged <50 years, because 
the epidemiology of breast cancer in Cuba demands it. In 2009, 
26.5% breast cancer diagnoses (816/3078) were in women aged 
<50 years. In 2012, there were 482 breast cancer deaths in wom-
en aged <60 years: 32 in women aged 20–39 years and 450 in 
women aged 40–59 years.[10]

In 2013, 72,129 women aged >30 years were assessed in munici-
pal breast health clinics and 35,398 in multidisciplinary clinics for 
diagnosis and hospital treatment. A total of 64,144 mammograms 
were performed, of which 25,420 were to screen women aged 
50–64 years, only 2.6% coverage (data from Form 241-434-03, 
National Breast Cancer Control Program 2013, Statistical Infor-
mation System, MINSAP). Much better program coverage is 
needed, since screening does not yet appear to impact reduction 
of breast cancer mortality, which continues to climb. In 2000, there 
were 1012 breast cancer deaths (18.2/100,000 women); in 2011, 
there were 1390 (24.8/100,000) and 2012, 1521 (27.1/100,000).
[10] Although these rates are not age adjusted, they reflect a real 
and substantial increase in disease burden.

Colorectal cancer Screening for colorectal cancer is based on 
detecting adenoma, a specific preneoplastic lesion that can be 
treated effectively. More than 90% of colorectal cancer cases 
are preceded by these premalignant changes. Lifetime risk of 
colorectal adenoma is 20%, with peak incidence at ages 55–65 
years. Lifetime probability of colorectal cancer is 4%–6%, with 
maximum incidence at ages 65–75 years; it affects men and 
women equally. Some 75% of individuals who develop colorec-
tal cancer have no personal or family history of the disease, 
so risk-group screening is not done, since it would detect only 
about 20% of cases. Early detection can lead to cure in 80%–
90% of cases.[13]

The tests most recommended for early detection of colorectal can-
cer are the fecal occult blood test, sigmoidoscopy and colonosco-
py. Double-contrast barium enema is another imaging procedure 
that has been recommended for screening. Other techniques, 
such as computerized tomographic colonoscopy or virtual colo-
noscopy, have also been applied but have not yet been shown 
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to reduce mortality rates. Trials are under way to assess tests for 
human DNA in fecal matter or blood samples.[14–16]

Colorectal cancer screening does have potential negative effects. 
Sigmoidoscopy and colonoscopy can be uncomfortable, even 
painful. They can also, albeit infrequently, cause complications 
such as perforation, hemorrhaging or cardiovascular events. 
Fecal occult blood testing can produce false positives that can 
lead to further testing—with attendant iatrogenic risks—or false 
negatives (if the lesion bleeds only intermittently, or not at all), 
which can delay diagnosis.[17]

In 2007, the World Gastroenterology Organization published 
the International Digestive Cancer Alliance Practice Guidelines, 
based on review of the various screening options. The Guidelines 
involve a screening cascade, with recommendations for settings 
at six different resource levels, from minimum to high.[13] NCI and 
USPSTF recommend three options for screening individuals aged 
≥50 years for colorectal cancer: annual fecal occult blood test, 
sigmoidoscopy every 5 years with fecal occult blood test every 3 
years, or colonoscopy every 10 years.[18] WHO recognizes that 
screening with sigmoidoscopy and annual fecal occult blood test-
ing reduces mortality from colorectal cancer and emphasizes the 
need for higher population coverage to obtain greater benefits in 
proportion to costs generated.[1,2]

In Cuba, it is recommended that asymptomatic patients aged ≥50 
years have an annual fecal occult blood test and flexible recto-
sigmoidoscopy or double-contrast barium enema every 5 years. 
Patients with a family history of colorectal cancer should have 
a colonoscopy every five years. Since 2013, in addition to the 
traditional guaiac test for fecal occult blood, a rapid qualitative 
immunological test to detect occult human blood in fecal mat-
ter has been available. Called SUMASOHF, it was designed by 
the Immunoassay Center and is distributed throughout Cuba by 
TecnoSuma International. It is a highly sensitive sandwich-type 
chromatographic immunoassay for early diagnosis and followup 
of gastrointestinal disorders that provoke bleeding. In 5 minutes, 
human hemoglobin levels as low as 0.2 µg/mL can be detected in 
fecal matter.[19] In 2013, SUMASOHF was introduced in the 116 
Cuban municipalities with the highest colorectal cancer mortal-
ity rates. A total of 50,756 individuals aged >50 were screened, 
coverage of only 2.7%; positivity was 10.4% (data from Form 241-
509-01 SUMA Technology 2013, Statistical Information System, 
MINSAP). Screening coverage must be increased as quickly as 
possible to reduce mortality from colorectal cancer, the third lead-
ing cause of cancer deaths in Cuba, with 2089 deaths in 2012 
(18.6 deaths per 100,000 population).[10]

Prostate cancer Expert opinion on the PSA test has varied over 
the years. Until recently, many physicians and organizations rec-
ommended that men be tested annually beginning at age 50; and 
men at higher risk even earlier, at 40 or 45 years. Several random-
ized trials of PSA screening have been conducted, with contra-
dictory results. A study by US NCI concluded that incidence was 
rising but mortality was not falling, while the European Random-
ized Study of Screening for Prostate Cancer (ERSPC) did find a 
drop in mortality (a trend that seems to be supported by sustained 
lower rates over a longer period of followup).[20–22]

The majority of urological associations have concluded that gen-
eralized population screening with PSA is not appropriate and 

early detection should be offered only to individuals well informed 
of the risk of detecting some prostate cancers that would never 
have inflicted health problems and that could lead to overtreat-
ment. Despite this, many insurance systems cover PSA testing, 
including Medicare in the United States.[23] The issue remains 
controversial. In March 2014, the US National Comprehensive 
Cancer Network (NCCN) published updated guidelines for use of 
PSA testing in prostate cancer screening, recommending routine 
screening of men aged ≥45 years, with frequency of subsequent 
screening dependent on results of baseline screening with PSA 
and digital rectal examination.[24]

WHO’s position is that digital rectal examination is not sufficiently 
sensitive to detect early stages of the disease, and it is not yet 
clear whether PSA reduces mortality. WHO insists on the need 
to establish PSA’s effectiveness with well-designed randomized 
trials, currently under way.[1,3]

In Cuba, PSA is recommended for symptomatic patients; men 
aged ≥45 years with a family history of prostate cancer; and those 
aged >50 years who request it.[4] The test used is UMELISA PSA, 
an assay designed by the Immunoassay Center to quantify total 
and free PSA in human serum samples.[25]

Prostate cancer is the second leading cause of cancer deaths in 
Cuban men, and crude mortality rates have risen in recent years, 
from 1844 deaths (33.1 per 100,000 men) in 2000 to 2703 deaths 
(48 per 100,000) in 2012.[10] In 2013, 238,799 PSA tests were 
performed in the national health system, in 14.5% of the male 
population aged >50 years, with 14.8% positivity (data from Form 
241-509-01, SUMA Technology 2013, Statistical Information Sys-
tem, MINSAP). Research is needed to assess the results of PSA 
testing in Cuba’s health system. An as-yet unpublished study in 
the province of Santiago de Cuba is under way, but focusing on 
PSA screening’s impact on incidence, not on mortality.

Oral cancer According to NCI and USPSTF, it has still not been 
demonstrated that oral cancer screening by direct visual exam-
ination reduces mortality from the disease.[26] The Cochrane 
Oral Health Group concludes that there is insufficient evidence 
to determine whether screening by visual inspection reduces 
mortality rates, and there have been no trials of other screen-
ing methods. However, there is some evidence that screening 
may help reduce mortality in patients who use tobacco and 
alcohol, although the only study included that showed benefits 
may have been affected by bias due to faulty randomization.
[27] WHO agrees that detection of precancerous lesions or 
early-stage tumors has not yet been shown to reduce oral can-
cer mortality.[1,2]

Cuba’s strategy recommends an annual mouth-and-throat exam 
and teaching oral self-examination for the entire population, and 
active annual case finding in the community to seek individuals 
aged ≥35 years at risk, who are then referred for examination.
[4] Control actions for this cancer have been carried out in Cuba 
since 1982, as part of a national oral cancer detection strategy.
[28] Data have not been published that could help assess extent 
and results of the strategy’s implementation. 

In 2012, cancer of the lip, oral cavity and pharynx was the 
ninth leading cause of cancer mortality in Cuba in both sexes, 
with 641 deaths (5.7/100,000 population), up from 492 in 2009 
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(4.4/100,000).[10] Again, these are crude rates and apparent 
trends may be affected by demographic changes.

Skin cancer NCI, USPSTF and WHO do not consider that 
there is sufficient evidence that visual inspection (skin check) of 
asymptomatic individuals leads to reduced skin cancer mortality.
[1,2,29]

In Cuba, screening by physical examination is recommended for 
individuals at risk for skin cancer.[4] Data needed to assess the 
success of this strategy have not been published. In 2000, there 
were 271 deaths from skin cancer (2.4/100,000 population), while 
in 2012 there were 386 (3.4 per 100,000). In both years, it was the 
13th most frequent cause of cancer deaths.[10]

Other cancer sites Today, screening tests for cancer at various 
sites are being evaluated through a range of trials that include 
so-called advanced technologies. Policymakers in each country 

must decide whether to include screening innovations in national 
programs, based on emerging scientific evidence as well as their 
own epidemiological and economic conditions. 

FINAL CONSIDERATIONS
Through its Comprehensive Cancer Control Program, Cuba, 
despite its economic limitations, has established a screening 
strategy that enables use of advanced technology based on cur-
rent scientific evidence and with a favorable cost-benefit ratio, 
the latter due to broad use of domestically manufactured prod-
ucts. The general public and health personnel need to be more 
aware of the strategy, and coverage should be expanded, either 
through referrals by primary health care teams or as requested by 
patients at family doctor-and-nurse offices. We also need screen-
ing studies conducted in real-world Cuban conditions, studies that 
look not just at higher detection rates (diagnosis of premalignant 
lesions or early-stage cancer) but also at the strategy’s main goal: 
reduced mortality.

Perspective
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