
Table 1. Summary of major contributions of HPV studies conducted in Latin American countries. 
 

Population Type of study Main contributions Ref. 
Colombia, Costa Rica, Mexico, Panama NCI case-control study  Pioneer in showing an association between HPV infection and CC development. 

 Described the associations between CC and other risk factors (cervical screening, education, number of sexual partners, 
age at first sexual intercourse, male sexual behavior and parity). 

(12) 
(13,14) 

Studies that established the current evidence on carcinogenic risks (IARC monographs) leading to the launch of HPV vaccine programs
Colombia, Spain IARC case-control study  Pioneer in showing the higher sensitivity and specificity of PCR assays for HPV DNA detection compared to other 

hybridization assays. 
 First to report a strong association between hr-HPV-16,-31,-33,-35 and CIN3/CIS, and of hr-HPV-16,-18,-31,-33,-35 

and CC.  
 Evaluated the association of different risk factors and CIN3/CIS and CC development concluding that HPV infection 

could have a causal association with CC development. 
 Comparison of risk factors distribution in women from LA and Europe countries. 
 Studied the husbands’ risk factors, reported prevalence of penile HPV infection and its association with the risk of CC 

in their wives. 

(15) 
 
(16)  
 
(17) 
 
(18) 
 
(19) 

Paraguay 
 

IARC case-control study  Reported strong association of HPV infection (hr-HPV-16,-18,-31,-33,-45,-58) and of other risk factors (education, 
lifetime number of sexual partners and screening history) with increased risk of CC.

(20) 

Brazil IARC case-control study  Reported strong association of HPV infection (hr-HPV-16,-18,-31,-33) and high parity with an increased risk of CC, 
and history of previous cervical smears with reduced risk of CC. 

 A pooled analysis with the case-control studies in Colombia and Spain reported risk factors for HPV infection in 
middle-aged women and HPV distribution by age. 

(21) 
 
(22) 

Peru IARC case-control study  Reported association of long-term use of oral contraceptives and smoking with increased risk of CC. (23) 
Honduras   Prevalence of HPV types by histological grade (CIN1-CC); association of hr-HPV-16 and -18 infection and other high-

risk types and risk of CC. 
 Reported the association between other co-factors and HPV and CC.

(24) 
 
(25) 

Costa Rica  The Guanacaste project, 
funded by the US NCI 

 Reported risk factors associated with HSIL and CC and the progression of HPV infection. 
 First study to observe the second peak of HPV infection prevalence in women older than 65 in LA. 
 First to show that HPV testing (HC2) and liquid base cytology are more sensitive than conventional cytology in LA for 

CC screening. 
 Described the incidence, persistence and clearance of HPV infection in women aged 18-26 years. 
 Reported highest risk of CIN2+ among women younger than 30 years with hr-HPV-16 infections that persisted for at 

least 12 months. 
 Reported the decline of new infections with the decline of age, and that new infections typically do not progress to 

CIN2 or worse disease in older women.

(26) 
(27) 
(28) 
 
(29) 
(30) 
 
(31) 

Brazil The Ludwig-McGill 
cohort 

 Reported strong associations of hr-HPV-16 and -18 persistence with subsequent risk of cervical lesions.  
 Estimated the incidence and duration of infections by HPV type and lesion sojourn time.

(32) 
(33) 

Colombia The Bogotá cohort  Reported the bimodal age distribution of hr-HPV types, and type-specific HPV prevalence  
 Reported lack of difference in the likelihood of clearance by HPV type or woman's age, although lower clearance for hr-

HPV-16 infection. Reported that viral load is inversely associated with clearance.

(34) 
(35) 

Brazil and Argentina The Latin American 
Screening Study (LAMS) 

 Comparisons of screening techniques; reported highest sensitivity of HC2 to detect either CIN2 or CIN3 and the overall 
increased sensitivity of different combinations of pair of tests with a corresponding loss of specificity. 

 Description of risk factors.

(36) 
 
(37) 

Studies that contributed to the description of age- and type-specific HPV prevalence by country/region, providing information for the implementation of HPV vaccination programs worldwide 
Colombia IARC HPV prevalence 

survey 
 Described the prevalence of the most common HPV types in normal cytology; and observed the bimodal age curve of 

HPV infection. 
(38) 
 

Mexico IARC HPV prevalence 
survey 

 Reported that number of sexual partners and use of oral contraceptives are risk factors for HPV infection. (39) 

Argentina IARC HPV prevalence 
survey 

 Described HPV types in the general population. Described the main factors for HPV infection: lifetime number of 
sexual partners and vaginal discharge.  

 Reported trend of decreasing HPV prevalence linearly with age.

(40) 

Chile IARC HPV prevalence 
survey 

 Reported hr-HPV-16,-56,-31,-58,-59,-18 and -52 accounted for 75% of high-risk HPV infections. 
 Reported main risk factor for abnormal cytology and HPV infection: lifetime number of sexual partners.

(41) 

Mexico and USA   Reported prevalence of HPV infection by both HC2 and PCR (low and high-risk types). 
 Described risk factors for HPV infection by country.

(42) 
(43) 



Population Type of study Main contributions Ref. 
 Reported that variability in mean viral load associated to different HPV types and cytological status.

Mexico Morelos HPV study  Analyzed the sensitivity of conventional cytology and HPV testing (HC2) (both of self-collected and clinician-collected 
samples).  

 Evidenced the potential of HPV testing in primary screening. 
 Described risk factors in the general population. 

(44) 

Mexico Male factor studies  Reported the overall and type-specific prevalence of male genital HPV infection.  
 Reported association of males’ anal intercourse with HPV acquisition. 
 Reported circumcision as protective for persistent HPV infection. 
 Reported HPV type-specific prevalence. 
 Reported that lifetime number of sexual partners was associated with HPV positivity.  
 Described that condom use with both regular and sex-worker partners, and circumcision were protective against HPV.

(45) 
 
 
(46) 

Nicaragua Rivas screening project  Reported HPV type-specific prevalence by cytological status and association with CC.  
 Found better performance on VIA over cytology and difficulties of using VIA.  
 Described HPV type-specific prevalence by histological grade.

(47) 
(48) 
(49) 

Uruguay   Reported that hr-HPV-16,-18, and -45 have a very high prevalence in CC. 
 Reported that HPV infections increased from 16% in women with normal cytology to 96% in HSIL.  
 Type-specific HPV prevalence in samples from cervical screening.

(50) 
(51) 
(52) 

Peru The TATI project  Compared VIA, conventional cytology, LBC and HPV testing (HC2) and observed HPV testing had the highest 
sensitivity of all and conventional cytology and VIA had low sensitivity but better specificity.  

 Reported the effectiveness of cryotherapy treatment for CIN in this setting.

(53) 
 
(54) 

Brazil, Mexico, and the USA HIM study  Reported incidence and clearance of oral HPV infection in men.  
 Described the broad HPV distribution in the genital region of men. 
 Reported high genital prevalence of cutaneous HPVs on male genital skin. 
 Reported the long-term persistence of oral hr-HPV-16 infection in men. 
 Described data on the natural history of genital HPV among HIV-negative men having sex with men and men having 

sex with women.

(55) 
(56) 
(57) 
(58) 
(59) 

Argentina, Brazil, Chile, Colombia, 
Guatemala, Honduras, Mexico, 
Paraguay, Peru and Venezuela 

The ICO study  Reported HPV type-specific distribution in CC.  
 Outlined hr-HPV-16,-18,-31,-33,-35,-45,-52, and -58 should be given priority when the cross-protective effects of 

current vaccines are assessed, and recommendations for the use of second-generation polyvalent HPV vaccines.  
 Described the stability of HPV type distribution in a large series of CC over 70 years prior to vaccination.

(60) 
 
 
(61) 

 
CC: invasive cervical cancer; CIS: carcinoma in situ; CIN: cervical intraepithelial neoplasia. IARC: International Agency for Research on Cancer; ICO: 
Instituto Catalán de Oncología; NCI: National Cancer Institute (USA). Adapted from Almonte et al. Vaccine 2008; 26 (Suppl 11): L16–L36, doi: 
10.1016/j.vaccine.2008.06.008.  
 
 

 

 

 

 

 

 

 

 

 



Table S2. Summary of selected HPV variants studies conducted in Latin America countries. 
 

Population HPV type Variant characterization Main contributions Ref. 
Argentina 
Cross-sectional studies in aboriginal 
women 

HPV-16 L1 and E6 – PCR-hybridization  
LCR – PCR-sequencing 

 E variants were detected in 90% of the specimens from Quechua women; 10% had non-E variants (AA, As, and NA-1). 
 EP variants were detected in 87% of normal smears; non-EP variants were detected mainly in SIL and CC.  
 Guarani women with different clinical status (normal cytology, LSIL and HSIL) were analyzed; variant prevalence 

observed was: 51% E-P, 32% E-350G, 9% Af1-a, 4% E-6862C, 3% Af2-a, and 1% AA-a.  
 Pilaga women with normal cytology were analyzed; variant prevalence was: 68.2% E and 31.8% AA.

(72) 
 
(74) 
 
(64) 

Brazil 
Ludwig-McGill cohort study 

HPV-16 
 
HPV-18 

L1 and E6 – PCR-hybridization  
LCR – PCR-sequencing 
LCR – PCR-sequencing 
 

 E variants were the most prevalent and diverse group. The same variant was detected in specimens of different visits.  
 Non-E variants tended to persist more frequently than E variants.   
 Women with non-E variants had higher risk for HSIL compared to those with E variants. 
 HPV-18 E variants infections persisted more. 
 Risk for simultaneous detection of HSIL or HSIL detection during follow-up and HPV DNA was higher for non-E HPV-

16 variants. 

(66) 
 
 
(65) 

Costa Rica 
Guanacaste cohort; nested case-
control 

HPV-16 HPVs 
31, 33, 35, 52, 
58, 67, 73, 18, 
39, 45, 70, 68, 
51, 69, 53,  56, 
66. 

LCR – PCR-sequencing 
LCR/E6 gene – PCR-sequencing 

 Non-E variants were detected in 5.8% of normal cytology, 14.3% of HSIL and 43.7% of CC.  
 Women with non-E variants had a RR of 2.7 for HSIL and 11.0 for CC.  
 Non-E variants were significantly more likely than E variants to cause persistence and CIN3+ development.  
 hr-HPV-35 and hr-HPV-51 variant lineages also predicted CIN3+ development.  
 A continued evolution of HPV types has led to even finer genetic discrimination linked to HPV natural history and 

cervical cancer risk.

(70) 
 
(75) 
 

Honduras  
Cross-sectional study 

HPV-16 E6/E7 – PCR- reverse hybridization   Predominance of E variants independent of clinical status (CIN I, II , II, and normal cytology), suggesting that HPV-16 
non-E variants do not represent an additional factor associated with increased occurrence of CC in this population.  

 Mixed variants were detected mostly in normal cytology.

(76) 

Mexico  
Case-control study or cross-sectional 
study 

HPV-16 
 
 
HPV-18  
HPV-16 
 

E6/L1 – PCR-sequencing 
 
 
Site-directed mutagenesis and IF 
E6  – PCR-sequencing 

 AA and E variants were detected in 23.2% and 27.1% of cases, and in 1.1% and 10% of controls, respectively.  
 The frequency of AA variants was 21 times higher in CC than in controls, being the OR for CC associated with AA 

variants significantly higher than that of E variants. 
 Sequence variations within E1 and the LCR impact on HPV-18ori function. 
 Most of variants (82.12%) belonged to the E lineage; 17.58% to AA1 and 0.3% to Af2 sublineages.   
 AA-a variants showed the greatest risk for CC development, followed by E-A176/G350, AA-c, E-G350 and E-

C188/G350.

(69) 
 
 
(77) 
(78) 

Paraguay 
Cross-sectional  study  
 

HPV-16 
 

LCR – PCR-sequencing 
 

 Most HPV-16 variants belonged to the E branch (82%) in all clinical groups (normal cytology, LSIL, HSIL, and CC). 
Two new E variants were characterized. Non-E variants, such as Af1 (1.5%) and AA (16.5%), were detected only among 
women with cervical lesions.  

(71) 

Worldwide 1 HPV-16 L1 and E6 – PCR-hybridization   In CC, E variants were detected in 76.4% of the samples, AA in 19.7%, Af1 in 2.2%, Af2 in 1.3%, and NA1 in 0.43%. (73) 
Worldwide 2 

IARC study  
HPV-16 
 

E6 /LCR – PCR-sequencing 
 

 Two new sublineages within each of the lineages Af1 and Af2 were characterized.  
 Improved classification system for HPV-16 genomes based on phylogenetically distinguishing positions within E6 and 

the LCR. 

(79) 

Worldwide 2 

IARC study 
 

HPV-18 
 

E6 /LCR – PCR-sequencing 
 

 No significant differences in the distribution of HPV-18 variant lineages between CC and controls.  
 Findings do not support the role of HPV-18 (sub)lineages for discriminating CC risk or explaining why HPV-18 is more 

strongly associated with adenocarcinoma than squamous cell carcinoma.

(80) 

Worldwide 3 HPV-58 
 

E6-E7-E2-E5-L1-LCR  
PCR-sequencing 

 HPV58 can be classified into 4 lineages that show some degree of ethnogeographic predilection in distribution  
 Lineage A was the most prevalent lineage across all regions. 

(81) 
(82) 

 
Phylogenetic branches: E: European, E-P (European Prototype), AA: Asian-American, As: Asian, Af1: African 1, Af2: African 2, NA1: North American. 
Some authors grouped the variants in: European (E) (including E branch) and non-European (non-E) (including AA, As, Af1 and Af2 branches) 
CC: cervical cancer, LSIL: low-grade squamous intraepithelial lesions; HSIL: high-grade squamous intraepithelial lesions. 
 
1Included samples from Argentina, Bolivia, Brazil, Chile, Colombia, Cuba, Panama, and Paraguay. 
2Included samples from Argentina, Bolivia, Brazil, Chile, Colombia, Cuba, Panama, Paraguay, and Peru. 
3Included samples from Argentina, Brazil, Honduras, and Mexico. 


