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Abstract
Objective. To describe the incidence, mortality, time trends 
and prognostic factors for cervical cancer in Cali, Colombia, 
and to review the molecular epidemiological evidence show-
ing that HPV is the major and necessary cause of cervical 
cancer and the implications of this discovery for primary and 
secondary prevention. Materials and methods. Incidence 
rates of cervical cancer during a 45-year period (1962-2007) 
were estimated based on the population-based cancer reg-
istry of Cali and the mortality statistics from the Municipal 
Health Secretariat of Cali. Prognostic factors were estimated 
based on relative survival. Review of the molecular epidemio-
logical evidence linking HPV to cervical cancer was focused 
on the studies carried out in Cali and in other countries. 
Results. Incidence rates of squamous cell carcinoma (SCC) 
declined from 120.4 per 100 000 in 1962-1966 to 25.7 in 
2003-2007 while those of adenocarcinoma increased from 
4.2 to 5.8. Mortality rates for cervical cancer declined from 
18.5 in 1984-1988 to 7.0 per 100 000 in 2009-2011. Survival 
was lower in women over 65 years of age and in clinical 
stages 3-4. Review of the molecular epidemiological evidence 
showed that certain types of HPV are the central and neces-
sary cause of cervical cancer.  Conclusions. A decline in 
the incidence and mortality of SCC and an increase in the 
incidence of adenocarcinoma during a 45-year period was 
documented in Cali, Colombia.
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temporal analysis; survival; HPV; prevention; vaccines; 
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Resumen
Objetivos. Describir la tendencia temporal de la incidencia, 
mortalidad y los factores pronósticos del cáncer de cuello 
uterino en Cali, Colombia, y revisar la evidencia epidemioló-
gica molecular que muestra que el VPH es la causa principal 
y necesaria del cáncer cervical y las implicaciones de este 
descubrimiento para la prevención primaria y secundaria. 
Material y métodos. Se estimaron las tasas de incidencia 
de cáncer de cuello uterino durante un periodo de 45 años 
(1962-2007) con la información del registro poblacional de 
cáncer de Cali y las de mortalidad con las estadísticas de la 
Secretaría de Salud Municipal de Cali. Los factores pronósti-
cos se estimaron sobre la base de la supervivencia relativa. La 
revisión de la evidencia epidemiológica molecular que une el 
VPH con el cáncer cervical se centró en los estudios llevados 
a cabo en Cali y en otros países. Resultados. Las tasas de 
incidencia de carcinoma de células escamosas (SCC) por 
100 000 se redujeron desde 120.4 en 1962-66 a 25.7 en 2003-
07, mientras que las de adenocarcinoma aumentaron desde 
4.2 hasta 5.8. Las tasas de mortalidad por cáncer de cuello 
uterino por 100 000 se redujeron desde 18.5 en 1984-88 a 
7.0 en 2009-11. La supervivencia fue menor en las mujeres 
de más de 65 años de edad y en los estadios clínicos 3-4. La 
revisión de la evidencia epidemiológica molecular mostró 
que ciertos tipos de VPH son la causa central y necesaria del 
cáncer cervical. Conclusiones. Se documentó la disminución 
de la incidencia y la mortalidad por SCC y un aumento en 
la incidencia de adenocarcinoma durante un periodo de 45 
años en Cali, Colombia.

Palabras clave: cáncer cervical; incidencia; mortalidad; análisis 
espacio-temporal; supervivencia; VPH; prevención; vacunas; 
cribado; Colombia
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Worldwide, cervical cancer is the third most common 
cancer in women, and the second most common 

cause of death from cancer among women aged 14 to 44 
years, both in developed and developing countries. The 
major burden occurs in the less developed world. From 
a total of 530 232 new cases that were estimated to have 
occurred in the world in 2008, 453 531 cases (86%) were 
diagnosed in less developed countries.1 The main public 
health importance of cervical cancer in these countries 
lies in the fact that it affects relatively young and poor 
women, devastating not only the women themselves, 
but also their families. This cancer therefore reflects 
more than any other cancer the substantial inequities 
that exist in health. In Latin America, cervical cancer is 
the second most common cancer among women (after 
breast cancer) and it is the most important cause of years 
of life lost, despite the fact that it is a highly prevent-
able disease. It is estimated that if preventive programs 
are not improved in the region, the annual number of 
cases diagnosed will increase from 68 000 cases in 2008 
to 126 000 in 2025.2
	 Colombia is a middle income country with a popula-
tion of 46 million and a per capita annual gross national 
income of 10 249 dollars (adjusted for purchasing power 
parity) in 2008. Although Colombia is the third largest 
economy in Latin America after Brazil and Mexico, it 
exhibits a great deal of inequity in the region, and scores 
poorly according to the Gini coefficient (Gini index 56.0) 
which measures the degree of inequality in the family 
income.3 Great inequity exists regarding social devel-
opment and access to health care in Colombia. It is not 
surprising then that cervical cancer remains in Colombia 
the first cause of cancer mortality and the second cause 
of cancer incidence among women,4 despite the existence 
of screening programs during the last three decades. In 
2008 a total of 4 736 new cases were diagnosed for an 
adjusted incidence rate of 21.5 per 100 000. The same 
year, the mortality rate was 10.0 per 100 000.1
	 In this article, we will describe the incidence, time 
trends and prognostic factors for cervical cancer in Cali, 
Colombia, and review the molecular epidemiological 
evidence showing that HPV is the major and necessary 
cause of cervical cancer and the implications of this 
discovery for primary and secondary prevention of 
this cancer.

Materials and methods
Incidence rates and time trends of cervical cancer were 
assessed during a 45 years period (1962-2007) using the 
database of the population-based cancer registry of Cali 
and the mortality statistics from the Municipal Health 
Secretariat of Cali. Cali Cancer Registry was founded 

in 1962 and it is the oldest population-based cancer 
registry in Latin America.5 Cases of cervical cancer were 
coded by histological type according to the International 
Classification of Diseases for Oncology (ICD-O). For 
analysis, cases were grouped as follows: squamous-cell 
carcinoma (SCC) (ICD-O codes 8050–8082), adenocarci-
noma (ADC) (ICD-O codes 8140–8550, 8560, and 8570), 
other (ICD-O codes 8800–8932, 8990, 8991, 9040– 9044, 
9120–9134, and 9540–9581) and unspecified (ICD-O 
codes 8000–8004, 8010–8034, 9990).6 
	 Age-specific rates for two age groups (25-49 and 
50-74) and age-standardized rates of cervical cancer 
incidence and mortality were calculated by the direct 
standardization method, using the world standard 
population as a reference. To describe incidence and 
mortality trends by calendar period, we carried out 
joinpoint regression analysis using the Joinpoint Regres-
sion Software. The aim of the approach is to identify 
possible joinpoints where a significant change in the 
log-linear trend occurs. To obtain the estimated annual 
percent change (APC), a regression line was fitted to the 
natural logarithm of the rates using calendar year as the 
response.7 In describing trends, the terms “significant 
increase” or “significant decrease” signify that the 
slope of the trend was statistically significant (p<0.05). 
For non-statistically significant trends (p>0.05), we 
used the terms “stable” (APC between -0.5 and 0.5%), 
“non-statistically significant increase” (APC>0.5%), 
and “non-statistically significant decrease” (APC<-
0.5%). All statistical tests were two sided. The relative 
survival analysis was restricted to cervix uteri cancer 
cases. Records were excluded when: the year of birth 
or death was unknown; individuals were younger than 
30 or older than 85 when diagnosed; diagnosis was 
established either through autopsy or death certificate 
only (DCO); In general, survival time was calculated as 
the difference in days between the date of diagnosis and 
the date of last observation (date of death or December 
31, 2001, whichever was earliest) to a maximum of five 
years. Relative survival after diagnosis was estimated 
from the individual tumour data, using the Hakulinen 
approach embedded in the US National Cancer In-
stitute’s publicly accessible SEER*Stat software. The 
expected survival rates used to calculate Cali relative 
survival estimates were derived, by single year of age 
up to 85, from sex-specific provincial life tables (1990 to 
2001) provided by DANE.8

Results
A significant decrease in incidence of SCC and in can-
cers not otherwise specified was observed in both age 
groups (25-49 years and 50-74 years), and overall, and 
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a significant increase in ADC was observed in women 
under 50 years of age (table I, figure 1). Incidence rates of 
SCC declined from 120.4 per 100,000 in 1962-1966 to 25.7 
in 2003-2007 (with a significant annual percent change 
of -3.4), while those of adenocarcinoma increased from 
4.2 to 5.8 (annual percentage change: 0.8).
	 Table II summarizes the time trends in mortal-
ity rates for cervical cancer estimated for the period 
1984-2011. A significant decrease in both age groups 
(25-49 years and 50-74 years) was observed. The age-
standardized mortality rate declined from 18.5 per 100 
000 during 1984-1988 to 7.0 during 2008- 2011, with a 
significant annual percentage change of -4.2.
	 The estimates of the Relative Survival at one, three 
and five years for two quinquenial periods (1995-1999) 
and (2000-2004) were: 77% (95%CI 74-79), 56% (95%CI 
53-59), 48% (95%CI 45-52] and 81% (95%CI 78-83), 61% 
(95%CI 58-65) and 57% (95%CI 53-61), respectively.
	 Table III shows the prognostic factors that were 
significant in the model. Women over 65 years of age 
were at 1.3 higher risk of dying from cervical cancer and 
women in clinical stages III and IV had 7 and 14 times 
higher risk respectively of dying from cervical cancer. 
No association was found with socio-economic level 
and histological type.

Discussion
A decline in the incidence and mortality of SCC and an 
increase in the incidence of adenocarcinoma during a 45 
years period was documented in Cali, Colombia using 
the database of the Cali Cancer Registry. This cancer 
registry, the oldest in Latin America was founded in 
1962. Reasons for the decline in incidence and mortality 
SCC are multiple and probably include: improvement in 
socio-economic conditions, decrease in parity rates and 
some effect of screening programs. The reasons for the 
lack of significant impact of the screening program in 
Colombia has been recently analyzed and will be dis-
cussed below under secondary prevention. An increase 
of cervical adenocarcinomas have also been reported 
from several developed countries in North America, 
Europe and Australia and have been ascribed to lack of 
effectiveness of Pap-based screening programs to detect 
these cancers in the endocervical canal and to increases 
in cervical HPV infection.6 To discuss the implications 
that the identification of HPV as the major cause of cer-
vical cancer has in the prevention of this malignancy, a 
review of the molecular evidence is presented below. 
	 A major discovery in human cancer etiology has 
been the recognition that cervical cancer is a rare con-

Table I

Trends in incidence rates of cervix uteri cancer by age, 1962-2007, Cali, Colombia

Morphology	 Age	 Age-specific incidence rate by period	 Trends of incidence
	 (years)	 1962-	 1967-	 1972-	 1977-	 1982-	 1987-	 1992-	 1998-	 2003-	 rates over time

		  1966	 1971	 1976	 1981	 1986	 1991	 1996	 2002	 2007	 APC	 95%(CI)

Squamous cell carcinoma	 25-49	 81.4	 63.7	 49.6	 31.6	 32.3	 28.2	 24.2	 24.4	 19.6	 -3.2*	 -3.6	 -2.9

	 50-74	 189.7	 134.1	 110.4	 97	 74.1	 75.3	 63.2	 51	 36.6	 -3.5*	 -3.9	 -3.1

	 All	 120.4	 89.1	 71.5	 55.2	 47.4	 45.1	 38.2	 34	 25.7	 -3.4*	 -3.7	 -3.1

Adenocarcinoma	 25-49	 3.4	 1.4	 2.3	 2	 3.3	 2.7	 4.8	 4.5	 3.8	 1.6*	 0.5	 2.7

	 50-74	 5.7	 5.2	 7	 10.3	 11	 10.4	 8.3	 7.2	 9.2	 0.0	 -1.0	 1.0

	 All	 4.2	 2.8	 4	 5	 6	 5.5	 6	 5.5	 5.8	 0.8*	 0.0	 1.5

Not otherwise specified	 25-49	 5.6	 12.2	 9.2	 6.7	 7.4	 5.5	 4.4	 4.5	 2.9	 -2.9*	 -3.8	 -1.9

	 50-74	 27.7	 30.1	 30.5	 29.4	 30.6	 21.3	 12.8	 14	 8.4	 -3.3*	 -4.1	 -2.5

	 All	 13.5	 18.7	 16.9	 14.8	 15.7	 11.2	 7.4	 7.9	 4.9	 -3.1*	 -3.8	 -2.4

ASR		  75.1	 62.5	 52.9	 48.2	 42.2	 34.4	 29.8	 27.9	 20.1	 -2.9*	 -3.1	 -2.6

Crude rate		  46.1	 38.9	 33.9	 29.2	 30.9	 27.1	 25.0	 27.0	 21.5	 -1.5*	 -1.7	 -1.2

Cases number		  753	 790	 829	 874	 1 085	 1 061	 1 102	 1 314	 1 155			 

Unknown age		  5	 3	 16	 31	 68	 58	 57	 61	 22	  	  	  

Rates are per 100 000 and age-adjusted to the World Std Million (19 age groups) standard
ASR: Age-standardized rates.    APC= Annual Percent Change. CI:  95% confidence intervals
*The APC is significantly different from zero (p<.05)
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Figure 1. Joinpoint analysis for age-specific incidence rates of cervix uteri cancer, 1962-2007, Cali, Colombia

Table II

Trends in mortality rates of cervix uteri cancer by age, 1984-2011, Cali, Colombia

Age	 Age-specific and age-standardized (world) mortality rate by period	 Trends over time
(years)		  of mortality rates

	 1984-1988	 1989-1993	 1994-1998	 1999-2003	 2004-2008	 2009-2011	 APC	 95% (CI)	

25-49	 16.1	 13.7	 11.1	 8.4	 6.7	 5.8	 -4.3*	 [ -5.2 ; -3.5 ]

50-74	 62.6	 49.4	 36.3	 30.4	 24.9	 24.4	 -4.2*	 [ -4.7 ; -3.6 ]

All ages	 18.5	 15.0	 11.3	 9.2	 7.8	 7.0	 -4.2*	 [ -4.6 ; -3.7 ]

Rates are per 100 000 and age-adjusted to the World Std Million (19 age groups) standard
APC= Annual Percent Change. CI: 95% confidence intervals 
*The APC is significantly different from zero (p<.05)

sequence of an infection by some mucosatropic types 
of Human Papillomavirus (HPV). In Public Health 
terms, the importance of this finding is comparable to 
the unveiling of the association between cigarette smok-
ing and lung cancer, or between chronic infections with 
Hepatitis B or Hepatitis C viruses and the risk of liver 
cancer. Although already in 1842 Rigoni Stern observed 
that mortality from cancer of the uterus was extremely 

rare among nuns and more frequent in married women, 
hinting to the possibility of a sexually transmitted 
agent as the main cause of cervical cancer, only during 
the last 25 years the human papillomavirus (HPV) has 
been identified as main cause of this cancer. From the 
1960s to the late1980s Herpes simplex type 2 (HSV-2) was 
considered as the most likely cause; at that time the lack 
of serological assays to detect HSV-2 specific antibodies 

Age group (year)

25-49 50-74

1960 1980 2000
1970 1990 2010

200

50
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Squamous cell carcinoma

PC: APC: -5.6 [-6.9 ; -4.2]
      APC: -2.0 [-2.7 ; -1.3]

APC: -3.5 [-3.9 ; -3.1]
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1970 1990 2010
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.2

Not otherwise specified

PC: APC: -0.5 [-2.8 ; 1.8]
      APC: -5.3 [-7.0 ; -3.7]

APC: -2.9 [-3.8 ; -1.9]

200
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Adenocarcinoma

PC: APC: 4.8 [0.7 ; 9.1]
      APC: -1.5 [-2.9 ; -0.0]

APC: 1.5 [0.4 ; 2.7]
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application of this knowledge to the prevention of this 
cancer.10 HPV natural history studies have now revealed 
that HPVs are the commonest of the sexually transmit-
ted infections in most populations. Most HPV expo-
sures result in spontaneous clearance without clinical 
manifestations and only a small fraction of the infected 
persons, known as chronic or persistent carriers, will 
retain the virus and progress to precancer and cancer. 
Molecular characterization and cloning of the first HPV 
types in the 1980s made possible the development of 
hybridization assays to look for HPV gene fragments 
in human tissue.11 Formal epidemiological evidence of 
an association between HPV and cervical cancer was 
lacking until the early 1990s.12 
	 Using the first HPV hybridization assays developed 
and later on the PCR-based hybridization assays at the 
International Agency for Research on Cancer (IARC) 
the following fundamental molecular epidemiological 
studies to investigate the role of HPV in cervical cancer 
were carried out:

Case control studies

The pioneering study of this program was carried out 
in Spain and Colombia.13,14 In these two countries with 
contrasting cervical cancer rates, Spain with one of the 
lowest incidences and Cali with a high incidence, the 
first population-based case-control studies on HPV 
and cervical cancer were carried out; exposure to HPV 
was measured using the three hybridization assays 
developed at the time.13,14 The population-based Cancer 
Registry of Cali was fundamental in the identification 
of the incident cases of cervical cancer diagnosed dur-
ing the study period in this city. The results of these 
studies have been considered as the first unequivocal 

Table III

Prognostic factors in women with invasive cancer 
of cervix uteri, 1992-2001, Cali, Colombia

Characteristic		  HR	 CI95%

Age group	 < 65	 1	

(years)	 65 y +	 1.34	 1.09 – 1.65

S.E.S	 I	 1	

	 II	 1.07	 0.87 – 1.31

	 III - IV	 1.17	 0.94 – 1.45

	 Unknown	 0.42	 0.24 – 0.76

Stage	 I	 1	

	 II	 3.34	 1.76 –  6.32

	 III 	 7.21	 3.83 – 13.56

	 IV	 13.8	 6.9 – 27.49

	 Unknown	 5.36	 2.87 – 10.00

Histological type	 Squamous cell carcinoma	 1	

	 Adenocarcinoma	 0.79	 0.58 – 1.07 

	 Other	 1	 0.75 – 1.33

HR= Hazard Ratio
CI= Confidence Interval
S.E.S.= Socio-economic stratus
Adjusted HR for the variables included in the model

Table IV

Key results from phase III trials of HPV vaccines

Outcome	 Gardasil	 Cervarix
		

Efficacy for HPV16/18 CIN 2/3	 Proven	 Proven

Efficacy for HPV16/18 CIN 3	 Proven	 Proven

Efficacy for HPV16/18 VIN 2/3	 Proven	 Not proven

Efficacy for HPV16/18 VAIN 2/3	 Proven	 Not proven

Efficacy for HPV16/18 AIN 2/3	 Proven in men	 Proven for anal HPV infection in women

Efficacy for HPV 6/11 genital warts	 Proven in women and men	 Not applicable

Reduction of abnormal cytology and treatment procedures	 Proven	 Proven

Therapeutic effect	 None	 None

Cross protection for lesions	 Proven	 Proven

Protection duration	 Up to 7 years	 Up to 8 years

Safety	proven	 Proven

different from the HSV-1 antibodies and the absence of 
HSV-2 DNA in tumour specimens, casted doubt on this 
hypothesis.9
	 One of us (NM) has had the privilege of being one 
of the scientists that participated in the discovery of 
HPV as the main cause of cervical cancer and in the 
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molecular epidemiological evidence of the causal as-
sociation between HPV and cervical cancer.14 Similar 
studies were subsequently implemented in nine other 
countries (Algeria, Brazil, India, Mali, Morocco, Para-
guay, Peru, Thailand and the Philippines). In these 12 
countries around the world we studied a total of 2 500 
women with cervical cancer and 2 500 control women 
without cancer. These women were interviewed using 
a standardized questionnaire to elicit information on 
risk factors for cervical cancer and underwent a gyne-
cological examination to collect cervical cells from the 
tumours and normal cervices for the detection of HPV 
DNA of 30 HPV types that infect the genital tract. The 
prevalence of HPV DNA was over 95% in the tumors 
cells of women with cervical cancer and it ranged from 5 
to 20% in normal cervical cells of control women. These 
prevalences correspond to Odds Ratios (ORs) of over 
100 indicating a very strong association between HPV 
and cervical cancer. The magnitude of the ORs allowed 
an epidemiological classification of 15 HPV types as 
carcinogenic or high-risk types, 12 as low-risk types and 
three types as probably carcinogenic.15 This classifica-
tion has been reviewed in 2009 by the IARC leaving the 
following 12 HPV types as class 1 or carcinogenic: HPV 
16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58 and 59 HPV68 as 
class 2A or probably carcinogenic and 12 other types as 
class 2B or probably carcinogenic.16 
	 Our case-control studies also allowed the identifica-
tion of the following cofactors that acting together with 
HPV increase the risk of progression from HPV persis-
tent infection to cervical cancer: tobacco, high parity, 
long term use of oral contraceptives and past infections 
with Herpes simplex type 2 and Chlamydia trachomatis.17,18 
In addition, they contributed to establish the important 
role of male sexual behavior in the risk of developing 
cervical cancer.19

Survey of HPV types in invasive cervical 
cancers

Over 1 000 women with invasive cervical cancer from 
22 countries around the world including Colombia, 
were included in this study. HPV DNA detection with 
PCR-based assays revealed that 99.7% of the cases were 
HPV-positive. This finding led us to propose for the first 
time that HPV was not only the main cause of cervical 
cancer, but also a necessary cause.20 No other virus has 
been shown to be a necessary cause.
	 The above two studies made possible to estimate 
the proportion of cervical cancer cases attributable to the 
main HPV types in the various geographical regions. 
They showed that HPV 16 and 18 account for 70% of 
cervical cancer and the 8 most common types (HPV 16, 

18, 45, 33, 31, 52, 58 and 35) account for about 90% of 
cervical cancer.21 These estimates have been confirmed 
in a larger survey including over 10 000 cases of invasive 
cervical cancer from 43 countries around the world, 
including Colombia and are being used to estimate the 
impact of preventive strategies based on HPV.22

Implications for prevention

The demonstration that infection with certain types 
of human papillomavirus (HPV) is not only the main 
cause but also a necessary cause of cervical cancer has 
led to great advances in the prevention of this disease 
on two fronts:

a)	 Primary prevention by the use of prophylactic HPV 
vaccines; and b) secondary prevention by increas-
ing the accuracy of cervical cancer screening.

	 (i)	 In primary prevention by the use of prophy-
lactic HPV vaccines; two safe and efficacious 
prophylactic HPV vaccines have been devel-
oped using viral like particles (VLPs); the 
quadrivalent vaccine (Gardasil) contains VLPs 
of HPV 16 and 18, responsible for about 70% 
of cervical cancers, a considerable proportion 
of other genital cancers and cancers of the oral 
cavity and pharynx and VLPs of HPV6 and 
11 that cause about 90% of genital warts and 
recurrent respiratory papillomatosis (RRP). 
The bivalent vaccine (Cervarix) contains only 
VLPs of HPV16 and 18. Table IV summarizes 
the main results from phase-3 double-blind 
randomized controlled trials conducted in 
over 35 countries around the world, including 
Colombia. In young women (15-26 years old) 
who have not been exposed to HPV, both vac-
cines have been shown to prevent high-grade 
precancerous lesions of the cervix (CIN2/3) 
with efficacies close to 100%, and this protec-
tion has been shown to last at least 7-8 years.23 
The quadrivalent vaccine has been shown to 
have in addition a high efficacy for the pre-
vention of high-grade precancerous lesions 
of the vulva, vagina, and genital warts and of 
the anus in men.24,25 The bivalent vaccine has 
been reported to have a high efficacy for the 
prevention of persistent anal HPV infection 
in women. Some degree of cross-protection 
for HPV types phylogenetically related to 
HPV 16 and 18 have been reported for both 
vaccines. Pre- and post-licensure studies have 
shown that both vaccines are safe and well 
tolerated.
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			   The World Health Organization (WHO) 
recommends a 3-dose vaccine schedule, com-
pleted over the course of 6 months, for a likely 
primary target population of girls within the 
age range of 9 or 10 years through 13 years.23 
The main limitation of both vaccines is that 
they protect against cancers produced only by 
HPV 16 and 18 (about 70% of cervical cancers), 
and since they are prophylactic, they do not 
have any effect on established HPV infections 
or their associated lesions, (they do not have 
therapeutic effect). Therefore, they do not 
preclude the need of screening.

			   Both vaccines have been licensed in about 
120 countries. By 2012, national HPV vac-
cination programs had been introduced in 39 
countries, in the developed world and a few 
middle income countries. The United States, 
Australia, and Canada were among the first 
countries to introduce HPV vaccine into their 
national immunization programs in 2006-
2007, and coverage is higher in Australia and 
Canada (over 80%), where the administration 
of the vaccine is school-based and lower in 
the US where it is clinic-based. The main chal-
lenges for the introduction of the HPV vaccine 
in immunization programs in low and middle 
income countries are: their high price and the 
lack of infrastructure to reach adolescents and 
immunize them with three doses. Great ad-
vances have been made recently in both fronts; 
the GAVI Alliance (GAVI) announced in the fall 
of 2011 that it will provide HPV vaccines for 
the poorest countries (GAVI- eligible countries 
in Latin America: Haiti and Nicaragua); the 
company producing the quadrivalent vaccine 
has offered to GAVI a price of five dollars per 
dose.26 For middle income countries, manu-
facturers are offering lower prices based on 
negotiations such as those conducted by the 
PAHO Revolving Fund. Through this fund, 
Latin American countries may acquire the 
vaccine at around 14 dollars per dose as op-
posed to the initial commercial price of about 
120 dollars per dose. As of August 2012 five 
Latin American countries have introduced the 
HPV vaccine in their national immunization 
programs: Panama, Mexico, Peru, Argentina 
and Colombia.27 Concerning vaccine delivery, 
pilot projects have shown that highest cover-
age is reached through school-based programs, 
and a sub-analysis within the Guanacaste 
HPV vaccine trial in Costa Rica has revealed 

that less than three doses may confer good 
protection;28 schedules with less than three 
doses will facilitate high coverage, and these 
schedules are being tested in Canada, Mexico, 
Switzerland and Colombia. Preferably, HPV 
vaccines should be introduced as part of a 
coordinated strategy to prevent cervical cancer 
and should not undermine effective cervical 
cancer screening programs in those countries 
where these programs are in place. In most 
developing countries where effective screening 
programs do not exist or will be very difficult 
to implement, the ideal strategy will be based 
on vaccination of adolescent girls.

	 (ii)	 In secondary prevention by increasing the 
accuracy of cervical cancer screening. Well 
organized screening programs have been suc-
cessful in reducing cervical cancer incidence 
and mortality in developed nations, but they 
have been unsuccessful in the great majority of 
developing countries.29 The main reasons for 
the lack of impact of cytology-based screening 
programs in Colombia have been identified. 
They include poor cytology quality and lack of 
follow-up and treatment of 30-40% of women 
diagnosed with high-grade cervical lesions.30

			   Several clinical trials have shown that HPV 
DNA detection assays are more sensitive but 
a bit less specific than cytology for detection 
of high grade precursor lesions of the cervix 
(CIN2/3) and suggest that they should be used 
as primary screening test instead of cytolo-
gy.31 A cluster randomized trial in India has 
reported that a single round of screening with 
HPV test was followed by a 50% reduction in 
mortality from cervical cancer in women 30 
to 59 years old after 8 years of follow-up, as 
opposed to not effect of cervical cytology or 
screening with VIA.32 The lower specificity 
of HPV-based screening as compared with 
cytology-based screening leads to the pos-
sibility of over treatment of cervical lesions, 
that if left untreated, will regress. Research 
efforts are centered now in finding the best 
way to triage women found positive for HPV; 
various biomarkers including type specific 
HPV 16/18, RNA, p16 are being evaluated. 
Cost-effectiveness evaluation of conventional 
cervical cytology and HPV testing for cervical 
screening in Colombia have shown that HPV 
testing every 5 years in women over 30 years 
of age is a cost-effective strategy, provided 
that the cost of the HPV test is less than 31 
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dollars.33 In addition, a demonstration project 
in very low income populations near Bogota, 
has shown that screening using visual inspec-
tion with acetic acid (VIA) and Lugol’s iodine 
(VILI) is more sentive but less specific than 
cytology or VIA alone and provides bases 
to implement see and treat strategies in very 
deprived populations.34 The above results led 
to the Ministry of Health of Colombia to ap-
prove screening strategies based on scientific 
evidence and to include the use of the HPV test 
as primary screening test in the social security 
system, and to expand the VIA-VILI screen-
ing program to five other very low-resource 
areas in Colombia (Amazonas, Buenaventura, 
Caquetá, Guajira, Tumaco).35

			   Similar decisions have been taken in 
Mexico that decided to formulate a compre-
hensive strategy for the control of cervical 
cancer including HPV-based screening and 
HPV vaccination of all 11 year old girls.36 

			   It is hope that a fast and inexpensive HPV 
test (CareHPV at less than five dollars) devel-
oped with funds from the Gates foundation 
will be shortly commercially available.37

	 In conclusion, the main hope to reduce the burden 
of cervical cancer in Colombia and in Latin American 
countries lies in the introduction of the prophylactic 
HPV vaccine to all adolescent girls and in the introduc-
tion of the HPV assay as primary screening test, and 
great advances have been made in both directions.38 The 
self-sampling of vaginal cells at home for HPV testing, 
is a strategy that could address the two major problems 
of Pap-based screening programs: the very low coverage 
of women at high risk and the very low sensitivity of 
Pap-based screening.39
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