
17MEDICC Review, January 2020, Vol 22, No 1

Original Research

Peer Reviewed

Circulation of Human Papillomavirus and Chlamydia trachomatis 
in Cuban Women 
 Elías Guilarte-García MD MS, Yudira Soto-Brito MS PhD, Vivian Kourí-Cardellá MD MS PhD DSc, 
Celia Maria Limia-León MS, Maria de Lourdes Sánchez-Alvarez MD MS, Ana Elisa Rodríguez-Díaz MS, 
Ledy X. López-Fuentes MS, Melisa Méndez-González, Nancy Aróstica-Valdés MD, Marlevis Bello-Pérez MD, 
Lissette Pérez-Santos MS PhD, Yanet Pintos-Saavedra, Yoanna Baños-Morales

ABSTRACT
INTRODUCTION Human papillomaviruses and Chlamydia tracho-
matis are the most frequent causes of sexually transmitted infec-
tions. Although the association between some human papillomavirus 
genotypes and cervical cancer has been demonstrated and Chla-
mydia trachomatis infection is the most common cause of female 
infertility, Cuba has no national baseline studies on the circulation 
and co-circulation of these agents, the synergistic effect of which 
may be a risk factor for occurrence and development of precancer-
ous cervical lesions. Additionally, few local studies have examined 
risk factors for infection.

OBJECTIVE Determine the frequency of infection by human papil-
lomavirus and Chlamydia trachomatis and their association with 
sociodemographic, clinical and epidemiological variables in women 
seeking routine Pap smears or other medical services at the primary 
care level in Cuba.

METHODS A cross-sectional study was conducted among 500 wom-
en aged 16–67 years (100 from Havana, 200 from Villa Clara and 
200 from Holguín Provinces, Cuba), from August through December 
2015. Chlamydia trachomatis infection was detected by real-time 
polymerase chain reaction and 35 genotypes of human papillomavirus 
by low-density microarray. We then examined the association of infec-
tion with sociodemographic, clinical and epidemiological variables.

RESULTS Human papillomavirus was detected in 14.8% (74/500) of 
the women. Of the 29 genotypes identifi ed, 79.7% (59/74) were onco-
genic high-risk types. Type 16 was the most frequently identifi ed (23%; 
17/74), followed by type 31 (10.8%; 8/74) and then by types 33, 53, 
61 and 66 in equal proportions (8.1%; 6/74). Infection frequency was 
greater in women aged ≤25 years (38.8%; 31/80), students (46.7% 
7/15), single women (23.0%; 40/174) and among those who reported 
having more than 3 sexual partners in the last 2 years (41.5%; 17/41). 
Differences were found among provinces for circulating genotypes 
and infection-related variables. Human papillomavirus infection from 
genotypes 16, 31, 33, 53, 61, 66, 68 and 89 was associated with the 
7.9% (30/382) of women who had positive Pap tests. Infection from 
Chlamydia trachomatis was positive in 1% (5/500) of women, all aged 
≤25 years. Coinfection by Chlamydia trachomatis and HPV was found 
in one woman infected with human papillomavirus genotype 61.

CONCLUSIONS Frequency of human papillomavirus is high in the 
three Cuban provinces studied, with greater frequency of genotype 16 
and other oncogenic high-risk types. For both agents, infection is more 
frequent in young women and adolescents. Positive Pap tests are fre-
quently associated with HPV infection. Prevalence fi ndings from this 
study could be used as a baseline for future research or interventions.

KEYWORDS Human papillomavirus, genotypes, Chlamydia tracho-
matis, neoplasms, sexually transmitted diseases, cervix Uteri, infec-
tion, real-time polymerase chain reaction, women, Cuba

INTRODUCTION
Human papillomavirus (HPV) and Chlamydia trachomatis are 
among the most frequent causes of sexually transmitted infec-
tions (STI) in the world. WHO estimates that close to 290 mil-
lion women have HPV, and approximately 131 million chlamydia 
cases are reported annually. The latter is the most frequent 
bacterial STI. Despite advances in STI diagnosis, treatment and 
prevention, these two infections still constitute a global health 
problem.[1]

HPV infection is a necessary but not suffi cient condition for ap-
pearance and development of cervical cancer, which is the main 

cause of anogenital neoplasms.[2] Cervical cancer ranks fourth 
in cancer incidence in the world.[3] Close to 200 HPV genotypes 
have been described, and approximately 15 to 19 are high-risk 
HPV based on their oncogenic potential.[4] HPV types 16 and 18 
are the high-risk HPV genotypes most frequently associated with 
precancerous lesions and cervical cancer.[5]

Since 1968, Cuba has implemented a cervical cancer early diag-
nosis program,[6] now carried out through the national network 
of neighborhood family doctor-and-nurse offi ces. The program 
screens sexually active women aged 25 to 59 years, for whom 
protocols indicate a Pap test every 3 years. The program may 
have contributed to the decline in cervical cancer mortality rates 
from above 20 per 100,000 women in 1965 to 7.7 per 100,000 
in 2010. However, since then, this rate has increased. In 2016, it 
reached 9.1 per 100,000 and in 2018, 9.7 per 100,000. Although 
these rates are among the lowest in Latin America, the increases 
are cause for concern.[7]

Countries report different HPV prevalences by age group: in 
some, infection is concentrated in women aged <24 or <35 years, 
while in others, prevalence is also high in older women.[8] Several 
studies in Cuba have included populations considered at risk due 
to positive Pap tests or age >30 years with a positive or nega-
tive Pap. Prevalence was 94.3% in women with a positive Pap, 

IMPORTANCE This paper characterizes frequency of 
HPV and Chlamydia trachomatis infection in women of 
three Cuban provinces and highlights the need to study 
chlamydia infection in young and adolescent women. It 
supports the need to include HPV vaccination in the Na-
tional Immunization Program and contributes knowledge 
about HPV genotypes in Cuba potentially useful for con-
sidering vaccine candidates for domestic production.
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and 41.4% in those with a negative Pap, with high frequency of 
oncogenic genotypes (>80%), particularly HPV 16, 18, 31, 45, 
52 and 58. The factors most commonly associated with infection 
were low educational level, smoking, alcohol use and perimeno-
pausal status. The factors associated with precancerous cervical 
lesions in these HPV-infected women were oral contraceptive use 
for over fi ve years and a history of positive Pap tests or colpos-
copies.[9,10] 

Despite these fi ndings and the known relationship between HPV 
and cervical cancer, at the time of this writing, no national baseline 
studies have been conducted on HPV prevalence and circulating 
genotypes in Cuba’s female population. Due to shortcomings in 
prior research, limited to risk groups in a single city, it is of interest 
to learn frequency of HPV circulation and behavior of sociodemo-
graphic and epidemiological variables associated with infection in 
open populations in several regions of the country.

Most chlamydia infections are asymptomatic and frequently are 
neither diagnosed nor treated, leading to persistent infections that 
can cause pelvic infl ammation, ectopic pregnancy and tubal fac-
tor infertility.[11] Infertility in Cuba is estimated at 12%–14% of 
couples, in which 40%–50% of causes are associated with the 
female partner. Tubal defects are one of the most frequent causes 
of female infertility,[12–14] making this infection an important 
health problem in Cuba.

For the past several years, the Cuban public health system has 
been using rapid chlamydia tests for diagnosis. However, due to 
the their lack of specifi city, false positives occur from cross-reac-
tions with antigens from other micro-organisms, and frequencies 
of up to 80% have been reported in women with lower abdomi-
nal pain.[15] Nucleic acid amplifi cation testing has greater sen-
sitivity and specifi city for chlamydia diagnosis, but the cost is 
prohibitive for broad use in clinical diagnosis in low- and middle-
income countries. In Cuba, these tests have been used in a few 
studies to estimate frequency of chlamydia infections, either 
by use of polymerase chain reaction (PCR) or real-time PCR. 
A small number are also reserved for patients with a history of 
infertility, those who are HIV positive, or who have symptoms 
of a genitourinary system disease in which prevalence fl uctu-
ates from 1% to 6%.[15–17] Thus, only a few Havana hospitals 
use these methods, which is why there is no data on chlamydia 
circulation in open populations.

The objective of this study was to determine the frequency of HPV 
and chlamydia infections in sexually active Cuban women with 
no genitourinary symptoms who sought routine services at the 
primary care level, as well as co-circulation of both agents and 
their association with relevant sociodemographic, clinical and epi-
demiological variables.

METHODS
Design and subjects A cross-sectional study was conducted 
from August through December 2015 of 500 women in 3 Cuban 
provinces: 100 in Havana (western Cuba), 200 in Villa Clara (cen-
tral) and 200 in Holguín (eastern), with ages ranging from 16 to 67 
years (mean: 38; median: 40). The provincial capital cities were 
chosen to include representation from the country’s three geo-
graphical regions (west, central and east) and to identify possible 
differences among them. 

Women were included who sought primary care services: 382 
for the routine Pap test included in the cervical cancer screen-
ing program and 118 outside the program’s age range of 25–59 
years who sought services for other reasons, were sexually ac-
tive, and who expressed interest in being tested for HPV and 
chlamydia.

Women were excluded if they were pregnant, HIV positive or if 
they had been diagnosed with any cervical disease. 

After agreeing to participate by providing written informed con-
sent, participants completed a questionnaire containing the study 
variables: age, educational level, occupational status, marital sta-
tus, smoking status, parity and number of sexual partners in the 
past two years, age of onset of sexual activity, history of STIs, 
regular condom use, and use of intrauterine devices (IUDs) and 
oral contraceptives.

Two age groups were established: ≤25 and >25 years. Educa-
tional level was stratifi ed according to Cuba’s national education 
system: primary, secondary, high school or vocational school, and 
university. Marital status was classifi ed as either single or mar-
ried/with stable partner. Age of onset of sexual activity was divid-
ed into three categories: ≤15 years, 16–20 years and >20 years, 
and number of sexual partners was categorized as 0, 1, 2 and ≥3.

Pap tests were done on 382 women. Those aged <25 years (80) 
or >59 years (38) were excluded because they were outside the 
age range of the national cervical cancer screening program.

Sampling Cervical cells were obtained for the Pap test.[18] Fol-
lowing this, an endocervical brush (Digene Inc., USA) was in-
serted into the endocervical canal and after extracting it, brushed 
around the exocervical region to obtain endo- and exo-cervical 
cells and extract DNA. Cells were kept in a preservation solution 
(Digene Inc., USA) and stored at -20 oC until processing by the 
virology department’s STI Laboratory at the Pedro Kourí Tropical 
Medicine Institute, where DNA extraction and HPV and chlamydia 
detection were carried out.

DNA extraction Cell suspensions were homogenized through 
vigorous vortex mixing (Vortex Mixer VM-10, DAIHAN Scientifi c 
Co., Ltd., South Korea) and 200 μL were taken to extract DNA 
using the commercial QIAamp DNA Mini Kit (QIAGEN, Germany), 
following manufacturer’s instructions. From 50 to 100 ng/mL of 
DNA was obtained from the 200 μL of homogenized cervical cell 
suspension. DNA was diluted in 100 μL of elution buffer and stored 
at -20 ºC until detection of HPV and chlamydia were carried out.

HPV detection and genotyping Using low-density microarrays, 
HPV detection and determination of genotypes was done with 
the commercial CLART HPV 2 kit (Genómica, Spain), follow-
ing manufacturer’s instructions. A 450-base pair fragment in the 
virus’s L1 region was amplifi ed via PCR (AERIS BG096, ESCO 
Micro Pte., Ltd., Singapore) and hybridization was done with 
specifi c probes for each viral genotype. Ten μL of purifi ed DNA 
from each clinical sample were used in the amplifi cation reac-
tions. Each microarray included an internal DNA control from the 
clinical sample, an external amplifi cation control and a control 
for marking and visualization of the amplifi ed products. Analytic 
sensitivity of the assay was calibrated by the manufacturer using 
commercial plasmids cloned from each viral genotype. Probes 



19MEDICC Review, January 2020, Vol 22, No 1

Original Research

Peer Reviewed

were used to identify the 35 HPV genotypes of greatest clinical 
importance: low-risk HPV (6, 11, 40, 4 2, 43, 44, 54, 61, 62, 71, 
72, 81, 83, 84, 85 and 89) and high-risk HPV (16, 18, 26, 31, 33, 
35, 39, 45, 51, 52, 53, 56, 58, 59, 66, 68, 70, 73 and 82). High 
or low risk of genotypes was established in accordance with 
the criteria of the International Agency for Research on Cancer 
(IARC).[19] 

Chlamydia trachomatis detection using real-time PCR 
Chlamydia detection was done with real-time PCR at the Pe-
dro Kourí Tropical Medicine Institute (IPK), following the Wei 
protocol.[20] A pair of primers that amplify a preserved frag-
ment within the tryptophan synthetase gene of the chlamydia 
genome and a TaqMan (ThermoFisher Scientifi c, USA) probe 
were used. Ten μL of purifi ed DNA were taken from each clini-
cal sample and from the positive control, which consisted of a 
Chlamydia trachomatis reference strain, LGV Serovar II (ATCC 
VR-902BD). Negative controls consisted of 10μL of molecular-
biology–grade sterile water and 10 μL of human fi broblast DNA 
(ATCC, CCL 171). 

Data collection and handling During sampling, personal and 
epidemiological data were also collected, through a questionnaire 
designed for this purpose. Each patient’s laboratory test results 
were added, and all information was stored in an Excel database. 
Each patient was assigned a unique identifi cation number to pro-
tect confi dentiality. 

Statistical analysis A database for variable analysis was de-
veloped in the SPSS statistical package version 19.0 (IBM Inc., 
USA). Absolute and relative frequencies of HPV and chlamydia 
were calculated, along with the specifi c HPV genotypes detected 
and the multiple infections diagnosed in study participants. 

Ethics The project was approved by IPK's Research Ethics Com-
mittee. Study participants provided written informed consent per the 
Declaration of Helsinki[21] and guidelines of the Council for Interna-
tional Organizations of Medi-
cal Sciences.[22] The signed 
document contained the 
necessary information about 
the research study, including 
possible benefi ts and risks. 
Participants were informed 
that they could withdraw 
from the study at any time 
without penalty or any effect 
on their care and treatment. 
Data were saved following 
the principle of confi dentiality 
and individual identities were 
not revealed. Sampling was 
done by a trained clinician, 
taking the necessary care to 
minimize risks in accordance 
with good clinical practice 
standards. Laboratory meth-
ods were chosen according to 
principles of maximum benefi -
cence and non-malefi cence 
according to good laboratory 
practice standards. 

RESULTS
Of the 500 women examined, 14.8% (74/500) were infected by 
one or more HPV genotypes. A total of 29 genotypes were identi-
fi ed, of which 79.7% (59/74) were high-risk HPV. Genotype 16 
was the most frequent, followed by 31, and then 33, 53, 61 and 
66, in equal proportions (Figure 1). Low-risk HPV genotypes were 
found in 27% (20/74) of positive cases, with coinfection with high-
risk HPV in 6.7% (5/74) Coinfections with several HPV genotypes 
were identifi ed in 3.4% (17/500) of all women in the sample and in 
23% (17/74) of infected women (Figure 1). 

Women with multiple infections were positive for at least one high-
risk HPV type. Among coinfected women, 58.8% (10/17) had 2 
genotypes, 35.3% (6/17) 3 genotypes, and 5.9% (1/17) >3 HPV 
genotypes. No particular combinations were seen in these infec-
tions, although genotypes 16, 68, 53 and 31 were the most fre-
quent in the coinfections identifi ed: 35.3% (6/17); 29.4% (5/17); 
23.5% (4/17), and 23.5% (4/17). 

Small differences were found among provinces concerning 
HPV infection prevalence: Havana, 18% (18/100); Holguín 15% 
(30/200); and Villa Clara 13% (26/200). 

Figure 2 shows frequencies of different genotypes by province. In 
Havana residents, 14 genotypes were identifi ed and, of them, 10 
(71.4%) were high-risk HPV. The proportion of women infected 
by HPV 16 was greater in Havana (Figure 2A). For high-risk HPV 
35 and 68, differences were also found between Havana and the 
other provinces. These genotypes were detected in equal propor-
tion in Havana residents (Figure 2A). 

In Villa Clara Province, 20 HPV genotypes were identifi ed, of 
which 12 (60%) were high-risk HPV. Figure 2B shows frequency 
of diagnosis for the different genotypes in this province. Preva-
lence of HPV 31 and 33 were greater in women in Villa Clara 
compared with the other provinces studied.

Figure 1: Genotype frequency among HPV-positive cases in Cuban women living in three of the country’s 
provinces
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In Holguín Province, 19 viral genotypes were detected, of which 
11 (57.9%) were high-risk HPV. Frequencies of the different geno-
types in this province are shown in Figure 2C. Genotype 15 was 
less frequent in women in Holguín than those in Havana and Villa 
Clara. 

HPV coinfections in women were more frequent in Havana 
than in Villa Clara and Holguín (Figure 2). In comparing coin-
fection frequencies among provinces, differences were found 
between women residing in Havana and Holguín: 6/18 (33.3%) 
vs. 3/30 (10%).

Table 1 shows infection frequencies by sociodemographic vari-
ables. Note that infection was almost 4 times greater in women 
aged ≤25 years than in women over this age. The proportion of 

infected women with only a primary-level education was twice 
that of university-educated women. Greater frequencies are 
concentrated in students, single women, smokers and in oral 
contraceptive users. The percentages of those who tested posi-
tive increased as the number of sexual partners in the last two 
years increased and the earlier women started having sexual re-
lations. Although women with a history of STIs had the greatest 
frequency, there were only small differences between them and 
those with no STI history. We also found only a small difference 
related to IUD use, but women who reported regular condom 
use had slightly greater frequencies than women who did not 
(Table 1). 

HPV-positive frequencies differed little among the provinces, with 
18%, 13% and 15% in Havana, Villa Clara and Holguín, respec-

tively. Infection frequencies according to sociodemographic 
variables by province are shown in Table 2 and generally re-
produce the countrywide pattern for variables that represent 
the greatest risk of infection. 

The data indicate differences in sociodemographic patterns 
by province, and show that, especially for women in Havana, 
the variables most closely associated with infection are 
single status, a high number of sexual partners, history of 
STIs, early onset of sexual activity, smoking and use of oral 
contraceptives (Table 2). 

Coinfections with several HPV genotypes were more fre-
quent in women aged 15 to 25 years and were detected in 
10% (8/80) of positive cases and in 6.3% (11/174) of single 
women. No relationship was found between presence of 
coinfections and other variables associated with higher risk 
of infection.

Cervical lesions were detected in 7.9% of the women who 
received a Pap test (30/382) and HPV infection was found 
in a high percentage of positive Pap smears (60%, 18/30). 
For intraepithelial lesions, 30% (9/30) had high-grade le-
sions and 70% (21/30) had low-grade lesions. Table 3 
shows the association between lesions of both grades with 
high- and low-risk genotypes. High-risk HPV 16 and 66 
were more frequently associated with positive Pap tests. 
HPV 16 was the most frequent in both types of lesions. 

Among high-risk genotypes, genotypes 16 and 66 were 
the most frequent in high-grade lesions, and low-risk gen-
otypes 61 and 89 were identifi ed in greater proportions in 
low-grade lesions (Table 3).

Chlamydia was diagnosed in 1% (5/500) of women studied. 
All (100%, 5/5) were aged ≤25 years, and represented 6.3% 
(5/80) of that age group. Of these fi ve women, two lived in 
Havana, two in Holguín and one in Villa Clara.

Eighty percent (4/5) of those infected had a secondary edu-
cational level (secondary, high school or vocational), 60% 
(3/5) were single and 60% (3/5) were homemakers. No as-
sociation was found between chlamydia infection and these 
sociodemographic variables. Presence of chlamydia was as-
sociated exclusively with age (age ≤25 years). Coinfection 
with chlamydia and HPV was found in one (20%) woman 
infected with genotype 61.

Figure 2: Genotype frequency among HPV-positive cases, in Cuban 
women living in (A) Havana, (B) Villa Clara and (C) Holguín Provinces 
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DISCUSSION
Anogenital HPV is the most frequent STI in the world, given that 
close to 90% of the sexually active population has the virus.[23] 
The infection is common in adolescents and young adults, who 
acquire it when they fi rst become sexually active,[24,25] which 
concurs with the fi nding in this study that the greatest frequency 
of infection is in women aged ≤25 years.

HPV infection is a necessary condition for the appearance and 
development of cervical cancer, but in women aged <25 years, 
the worldwide incidence of invasive cervical cancer is very low 
(1.7 per 100,000 women per year). In these women, infection 
with high-risk HPV and low-grade intraepithelial cervical lesions 
tend to be transitory phenomena. The mean age of women with 
high-grade intraepithelial cervical lesions is 30 years, but these 
may result from infections acquired before that. After this age, it 
is more diffi cult for the immune system to clear primary high-risk 
HPV infection, leaving women at greater risk for developing per-
sistent infections that cause precancerous lesions and invasive 
cervical cancer.[26]

In some geographic areas, the behavior of cervical cancer has 
changed due to the increasingly early age of onset of sexual 
activity and to contagion with high-risk HPV. The consequence 
of this is appearance of premalignant cervical lesions before the 
age of 25 years.[27] This change in behavior justifi es prevalence 
or baseline studies for HPV infection in open populations to de-
fi ne the epidemiological situation and the circulation of oncogenic 
genotypes in different age groups and in different geographical 
regions of each country.

A meta-analysis that included 1 million women with normal Pap 
tests from 59 countries and 5 continents reported a prevalence 
of cervical infection between 1.6% and 25%, with differences 
among geographic regions, and an overall prevalence of 11.7%. 
HPV prevalence was 24% in Sub-Saharan Africa, 21.4% in East-
ern Europe and 16.1% in Latin America. The lowest prevalence 
values were found in North America (4.7%) and Western Asia 
(1.7%).[28] These differences are related to sociodemographic, 
cultural, epidemiological and clinical aspects.[28] Another meta-
analysis, which included 1425 women with normal Pap tests 
from Australia, Brazil, Canada, Mexico, Saudi Arabia, South Af-
rica, Sweden, Tanzania, Thailand and the USA, found a 12.4% 
HPV prevalence.[29] We obtained prevalences similar to those 
in Latin America for women with normal Pap tests, which could 
be explained by the fact that they are in the same geographi-
cal region and share certain sociocultural and epidemiological 
characteristics.

With regard to genotypes, their distribution may vary among 
regions within a country, but in general most important is the 
circulation of high-risk HPV. Depending on which genotypes 
are circulating, prevention strategies with protective vaccines 
can be established, taking into account those included in the 
vaccine formulations available on the market.[30,31] Although 
genotype distribution was different in the three Cuban prov-
inces, oncogenic genotypes made up the greatest share in all 
cases, and the most frequent was HPV 16, which is included 
in commercial vaccines. This result coincides with those for 
countries in Latin America and throughout the world in women 
with negative Pap tests, and with cervical lesions of different 
grades or cervical cancer.[32,33] At least for this genotype, 
Cuban women would obtain benefi ts from immunization with 
imported vaccines until safe and effective vaccine candidates 
are developed domestically.

Following HPV 16, the next most frequent genotypes differed 
among the three provinces. Such regional differences are 
also reported within other countries and geographies. In Bra-
zil;[33] Asia, particularly China;[34,35] and Mexico,[36] the 
most frequent high-risk HPV genotypes are distinct, which is 
important both epidemiologically and for vaccine prevention 
strategies.
 
Studies in 38 countries (prior to approval and introduction of the 
Gardasil 9 vaccine) demonstrated that HPV genotypes 16, 18, 31, 
33, 45, 52 and 58 contribute considerably to the appearance and 
development of invasive cervical cancers and other anogenital 
cancers. Persistent infections with these genotypes are present 
in approximately 96% of invasive cervical cancer cases and in 
70%–90% of all anogenital cancers.[31,37] Concurring with these 
results, a study of Cuban women in Havana found that HPV geno-
types 16, 18, 45 and 58 were associated with presence of high-

Table 1: Frequency of HPV infection among Cuban women in three 
provinces, by sociodemographic and epidemiological variables 

Variable Groups or Ranges
HPV Positive

n % Total

Age in years
≤25 31 38.8 80
>25 43 10.2 420

Educational level

Primary 3 25.0 12
Secondary 13 14.8 88
High school or 
vocational 37 16.4 225

University 21 12.0 175

Occupational status

Student 7 46.7 15
Homemaker 24 13.3 180
Worker or technician 25 16.0 156
Professional 18 12.1 149

Marital status
Married/stable partner 34 10.4 326
Single 40 23.0 174

Parity
0–2 67 15.0 446
3 6 12.2 49
≥4 1 20.0 5

Number of reported 
sexual partners in the 
last 2 years

0 3 8.1 37
1 39 11.2 349
2 15 20.5 73
≥3 17 41.5 41

Regular cigarette use
No 66 14.3 462
Yes 8 21.1 38

Age at onset of sexual 
activity

≤15 31 17.3 179
16–20 40 13.8 289
>20 3 9.4 32

History of STI
No 57 14.5 393
Yes 17 15.9 107

Regular condom use
No 50 13.7 364
Yes 24 17.6 136

Intrauterine device use
No 60 14.8 405
Yes 14 14.7 95

Oral contraceptive use
No 60 13.7 437
Yes 14 22.2 63

HPV: human papillomavirus, STI: sexually transmitted infection 
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grade intraepithelial cervical lesions and cervical cancer in women 
aged >30 years.[9] Another study of 519 women aged 15–59 
years in 4 Havana municipalities found that oncogenic genotypes 
16 (41.0%), 31 (11.6%) and 18 (10.2%) were the most frequent 
and were associated with presence of high-grade intraepithelial 

lesions.[10] In the women 
in our study with intraepi-
thelial lesions, two high-
risk genotypes (31 and 
33) were found, which co-
incide with the ones most 
frequently identifi ed in 
the 38 countries, and one 
(31), with those in the Cu-
ban study of women living 
in Havana. Although these 
genotypes are associated 
with high-grade lesions, 
they were also present 
more often in women with 
negative Pap tests. 

These fi ndings demon-
strate that in women with 
high-grade lesions and 
cervical cancer, the geno-
types of greatest frequen-
cy may differ from those 

identifi ed in the general population and reinforce the positive ef-
fect that could result from introduction of commercially-available 
vaccines in Cuba’s National Immunization Program or introduc-
tion of another domestically produced vaccine containing them 
in its formulation.

Table 2: Sociodemographic and epidemiological variables and HPV infection

Variable Groups or Ranges

Province

Havana (n=100)
HPV+ (18; 18%)

Villa Clara (n=200)
HPV+ (26; 13%)

Holguín (n=200)
HPV+ (30; 15%)

Total
n 

(%)
HPV+

n (%)
n 

(%)
HPV+

n (%)
n 

(%)
HPV+

n (%)

Age in years
≤25 20 (20.0) 8 (40.0) 23 (11.5) 9 (39.1) 37 (18.5) 14 (37.8) 80
>25 80 (80.0) 10 (12.5) 177 (88.5) 17 (9.6) 163 (81.5) 16 (9.8) 420

Occupational status

Student 4 (4.0) 2 (50.0) 7 (3.5) 3 (42.9) 4 (2.0) 2 (50.0) 15
Homemaker 22 (22.0) 1 (4.5) 63 (31.5) 7 (11.1) 95 47.5) 16 (16.8) 180
Worker or technician 26 (26.0) 7 (26.9) 65 (32.5) 9 (13.8) 65 (32.5) 9 (13.8) 156
Professional 48 (48.0) 8 (16.6) 65 (32.5) 7 (10.8) 36 (18.0) 3 (8.3%) 149

Marital status
Married 64 (64.0) 6 (9.4) 141 (70.5) 16 (11.3) 121 (60.5) 12 (9.9) 326
Single 36 (36.0) 12 (33.3) 59 (29.5) 10 (16.9) 79 (39.5) 18 (22.8) 174

Number of reported sexual 
partners in the last 2 years

0 0 (0) 0 (0.0) 13 (6.5) 2 (15.4) 24 (12.0) 1 (4.2) 37
1 58 (58.0) 5 (8.6) 164 (82.0) 19 (11.6) 127 (63.5) 15 (11.8) 349
2 27 (27.0) 6 (22.2) 18 (9.0) 3 (16.6) 28 (14.0) 6 (21.4) 73
≥3 15 (15.0) 7 (46.7) 5 (2.5) 2 (40.0) 21 (10.5) 8 (38.1) 41

Age at onset of sexual activity
≤15 36 (36.0) 7(19.4) 59 (29.5) 9 (15.3) 84 (42.0) 15 (17.9) 179
16–20 56 (56.0) 9 (16.1) 127 (63.5) 16 (12.6) 106 (53.0) 15 (14.2) 289
>20 8 (8.0) 2 (25.0) 14 (7.0) 1 (7.1) 10 (5.0) 0 (0.0) 32

History of STI
No 64 (64.0) 10 (15.6) 155 (77.5) 19 (12.3) 174 (87.0) 28 (16.1) 393
Yes 36 (36.0) 8 (22.2) 45 (22.5) 7 (15.6) 26 (13.0) 2 (7.7) 107

Regular cigarette use
No 82 (82.0) 14 (17.1) 193 (96.5) 25 (13.0) 187 (93.5) 27 (14.4) 462
Yes 18 (18.0) 4 (22.2) 7 (3.5) 1 (14.3) 13 (6.5) 3 (23.1) 38

Oral contraceptive use
No 77 (77.0) 12 (15.6) 181 (90.5) 23 (12.7) 179 (89.5) 25 (14.0) 437
Yes 23 (23.0) 6 (26.1) 19 (9.5) 3 (15.8) 21 (10.5) 5 (23.8) 63

For each province, the left column shows distribution of sociodemographic and epidemiological variables. Variables shown are only those for which the greatest differences 
were found with regard to HPV infection frequency for the country as a whole. Likewise, for each province, the right column contains absolute and relative frequencies of 
HPV infection, for each stratum of sociodemographic and epidemiological variable.  HPV: human papillomavirus, STI: sexually transmitted infection 

Table 3: HPV genotypes detected among Cuban women living in three provinces who had positive Pap tests

HPV Positive

Positive Pap Smear Cases
Negative 
Pap test

352
n (%)

Pap 
test (total)

382

Total
Positive Pap

30
n (%) 

High-grade 
lesion

9
n (%) 

Low-grade
 lesion

21 
n (%)

HPV+ 18 (50.0) 11 (61.1) 7 (38.9) 18 (50) 36 
HPV 16 8 (61.5) 5 (62.5) 3 (37.5) 5 (38.5) 13
HPV 31 1 (33.3) 1 (100.0) 0 (0.0) 2 (66.7) 3
HPV 33 1 (25.0) 1 (100.0) 0 (0.0) 3 (75.0) 4
HPV 53 1 (33.3) 1 (100.0) 0 (0.0) 2 (66.7) 3
HPV 61 2 (33.3) 0 (0.0) 2 (100.0) 4 (66.7) 6
HPV 66 3 (60.0) 2 (66.7) 1 (33.3) 2 (40.0) 5
HPV 68 1 (33.3) 1 (100.0) 0 (0.0) 2 (66.7) 3
HPV 89 1 (33.3) 0 (0.0) 1 (100.0) 2 (66.7) 3
Multiple infections 6 (60.0) 4 (66.7) 2 (33.3) 4 (40.0) 10

Pap tests were done on 382 women. Women aged <25 years (80) and >59 (38) werenot considered because they are not included in 
national cervical cancer screening program. The most frequent HPV genotypes were the only ones analyzed. Percentages are added 
by row , with regard to infection in general and by genotype, including women with positive Pap tests plus women with negative Pap 
tests. Absolute and relative frequencies of cases with positive Pap, and HPV positive, are distributed by high- and low-grade lesions.
PV: human papillomavirus.
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High- and low-grade intraepithelial lesions found in the women 
in this study who had no history of positive Pap tests are asso-
ciated with HPV infection, which coincides with descriptions in 
other studies.[29,38,39] Among high-grade intraepithelial lesions, 
two oncogenic genotypes were detected (66 and 68) that are not 
contained in the HPV vaccine formulations currently in use.[31,37] 
Taking into account their association with precancerous cervical 
lesions in Cuban women, these genotypes could be considered 
for inclusion in Cuban vaccine candidates.

HPV prevalence was similar in the three Cuban provinces, 
though it was slightly higher in Havana, which could be explained 
by the sociodemographic profi le associated with greater risk of 
infection. This result differs from those reported by other authors 
who found greater variations among regions in a single country, 
as in Brazil and Mexico.[40,41] In-country differences are attrib-
uted to social, cultural and economic factors that mediate risk 
behaviors for acquiring infection.[30,40] Mexico and Brazil, in 
contrast to Cuba, are countries with diverse ethnic groups and 
cultural patterns, high rates of poverty, illiteracy and varying lev-
els of health coverage/access, which could infl uence these quite 
disparate infection frequencies among states. In comparison, the 
Cuban population is culturally more homogenous, is covered by 
a universal health system, and has high literacy and educational 
levels, facilitating implementation of comparable health promo-
tion and disease prevention actions throughout provinces, al-
though differences between urban and rural areas, for example, 
cannot be ruled out.

Coinfection with multiple HPV genotypes was more frequent in 
women living in Havana, probably because this province has 
the greatest proportion of women aged ≤25 years; HPV infection 
prevalence studies with broad-spectrum genotyping have demon-
strated that multiple infections are more frequent in young women, 
when they are at the peak of their sexual activity.[33] In coinfec-
tion, there is a greater risk of developing precancerous cervical le-
sions, particularly when viral loads are high (>1000 copies/μL).[42] 
Coinfection makes it hard to decipher the contribution of individual 
genotypes to cervical lesion stages, but this is resolved by hier-
archically attributing the contribution of each genotype to lesion 
development, based on the defi ned prevalence of each genotype 
in cervical cancer. According to these data, women with cervical 
cancer who have multiple infections with HPV 16, 18 and 45 may 
have a poorer disease course and response to treatment.[43,44]

In our study, women aged ≤25 years had greater HPV infection 
prevalence, which concurs with publications from other countries 
that report higher infection prevalences in the youngest women, 
and that infection frequency decreases with increasing age.[45,46] 
In young women, infection is self-limiting and the histopathologi-
cal changes are reversible, because at these ages the immune 
response is effi cient and can eliminate the virus from the cells 
through antiviral effector functions, and tissue repair processes 
are capable of reversing the cellular changes that produce low-
grade lesions.[26]

Although age is important in viral clearing and tissue repair, it 
is recognized that diverse factors can modify the course of in-
fection, favoring viral persistence and development of cervical 
cancer. Among these, the most studied are virus-dependent fac-
tors, those related to the immune system of infected women and 
women’s lifestyles. Recognized viral factors include integration 

of high-risk HPV DNA into the host-cell genome, the expression 
of viral oncoproteins E6 and E7, and complex interactions be-
tween these oncoproteins and proteins p53 and pRb of the in-
fected cell.[47] Mechanisms of immune-system dependent viral 
persistence are related to defects in cellular immune response, 
inactivation of interferon synthesis, an increase in expression 
and liberation of anti-infl ammatory cytokines, and defi ciencies in 
the maturation and expression of major histocompatibility com-
plex molecules (that introduce viral antigens into the immune 
system’s cytotoxic cells) due to action by high-risk HPV onco-
proteins.[48] Among lifestyle factors, it has been demonstrated 
that smoking contributes to viral persistence when the infection 
is caused by high-risk HPV.[49] Hormonal contraceptive use 
has also been associated with viral persistence and with HPV-
induced carcinogenesis.[50,51]

HPV infection frequency was greater in students, single or report-
ed having had more than three sexual partners. Student status 
does not seem to be an independent risk factor in itself, because 
student status probably coincides with young age, singleness and 
probably higher-risk sexual behavior. Sexual relations with a large 
number of partners is a risk factor for HPV and other STIs. It has 
been described that this behavior is frequent in adolescents and 
young adults, which is why vaccination strategies have focused on 
immunizing against HPV at early ages, before the onset of sexual 
activity,[52] but this can be a frequent practice in women of any 
age, especially single women. 

Frequent changes in partners combined with unprotected sex 
multiplies the risk of contracting HPV. However, this study ob-
served a greater frequency of infection in women who reported 
condom use. This fi nding may seem contradictory as it is known 
that one of the methods for reducing risk of HPV is protected sex. 
The problem with questions like these, such as condom use and 
STI history, is that at times patients’ responses do not refl ect re-
ality due to social prejudices and perceptions about self-image. 
For this infection, which is latent and persistent, perhaps the pa-
tient uses condoms currently but fi ve or ten years ago did not, 
or was not using them when she became infected. If condoms 
had always been used, infection prevalence would most likely 
be lower.

Although vaccination is the most effi cient prophylactic method, 
because it protects against infection from seven oncogenic HPV 
genotypes, it is not the only means. Health promotion campaigns 
in Cuba should more actively promote condom use starting with 
the onset of sexual relations, because according to the results 
of this study, oncogenic genotypes that are not included in com-
mercial vaccines are circulating among Cuban women and could 
infect women exposed to those genotypes, even though it has 
been reported that cross-protection may exist against some 
genetically-related genotypes contained in currently available 
vaccines.[53]
 
Variables associated with viral infection did not behave equally 
in the three provinces studied, observing differences primarily 
in the age of infected women, their occupational status, number 
of sexual partners in the two years, or smoking and hormonal 
contraceptive use. The uneven distribution of sociodemographic 
variables among provinces, particularly those associated with a 
higher risk of infection, could explain the higher prevalence in 
Havana as well as the lowest in Villa Clara. For instance, Havana 
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has the highest percentage of women aged 15–25 years, the 
same range that concentrates higher rates of infection observed 
in general. It also has the highest percentage of students, of 
women who reported having three or more sexual partners in the 
last two years, women with a history of STIs, smokers and oral 
contraceptive users. It is also true that Havana does not have 
the greatest percentage of single women, nor those who began 
sexual relations at age ≤15 years, although it is where the great-
est frequencies of infection are seen within these categories by 
province. 

In addition to differences in HPV prevalence among countries 
and regions and among provinces and cities,[40–54] differ-
ences have been reported in sociodemographic and clinical-
epidemiological variables associated with HPV infection and 
cervical cancer between urban and rural areas in a single coun-
try.[55,56] These differences also depend on socioeconomic 
and cultural aspects that modulate the attitudes and behaviors 
of women living in each region or city.[30,40] Different lifestyles 
among urban women may infl uence their susceptibility to HPV 
infection and persistence. Habits such as smoking, alcohol and 
drug use, and treatment with steroidal hormones have been 
related to behaviors associated with infection.[49,50,55] One 
possible explanation for the differences found among provinc-
es could be that women living in large urban centers such as 
Havana experience more stress, smoke and drink alcohol more 
often, are more independent socially, more isolated from their 
extended families, and have fewer prejudices and religious 
taboos, and use hormonal contraceptives rather than other 
methods.[56] 

The effects of smoking on HPV infection have been attributed 
to the benzopyrene in tobacco smoke, which can modulate the 
lifecycle of HPV, strengthen the expression of viral oncoprotein 
mRNA and aid in viral persistence, stimulate carcinogenesis and 
enhance cancer progression.[49] Cigarette smoking has been re-
lated to high viral load values for high-risk HPV, and carcinogens 
in smoke, synergistically with viral infection, may increase risk of 
progression to cervical cancer.[57] Although at rates lower than 
men’s, smoking is relatively frequent among Cuban women. In 
a study of 1959 employees in the education sector, Varona and 
colleagues found 28.8% of women smoked.[58]

A meta-analysis that studied risk factors for infection and its per-
sistence and for development of cervical cancer reported that 
long-term oral contraceptive use was an important risk factor.
[50] These results are related to the capacity of estrogens to 
promote virion morphogenesis, viral persistence, tumor growth 
and positive regulation exercised by estrogens and progester-
one on viral oncogenes.[51] In our study, proportions of infection 
in women who use oral contraceptives were higher than in those 
who did not, particularly in Havana, but their effect on carcino-
genesis was not evaluated because none of the women in the 
study had cervical cancer lesions.

Chlamydia trachomatis infection was concentrated in women 
aged ≤25 years, which concurs with worldwide reports of greater 
prevalence younger women, although fi gures vary according to 
region or country: Europe 3.0% to 5.3%, Australia 5.6%, Chile 
7.9% and the USA 4.7%.[59–62] In 2012, WHO estimated world-
wide chlamydia prevalence in women at 2.4% to 6.9%, highest in 
the Americas and East Pacifi c.[63] 

Infection prevalence in our study was lower at 1%, which could 
be due to the fact that mean age of the women was high (38 
years) and that the youngest age group was small. Furthermore, 
this fi gure does not concur with those from other Cuban studies 
that assessed chlamydia prevalence in women using molecular 
techniques, in which values ranged from 6.9% to 8.3%.[15–17] 
This discrepancy might be attributed to the fact that these studies 
included women with symptoms of gynecological infections and 
others who were asymptomatic but who had risk factors associat-
ed with HIV infection, while those in our study did not have symp-
toms, were recruited in primary care when getting a Pap test or 
other exam, and thus might be considered part of an open popula-
tion. In most studies globally using these techniques, chlamydia 
frequencies are signifi cantly greater in symptomatic patients or 
those who seek care for STIs compared to asymptomatic women 
and open populations.[64–67] 

Chlamydia infection in women is almost always asymptomatic, 
resulting in late or no diagnosis, which can make transmission 
easier and also lead to infection chronicity and complications. 
Thus, we would recommend periodic screening in specific 
population groups, primarily women aged ≤25 years, those 
older than 59 years and those with risk factors for infection.
[59]

Multiple factors associated with chlamydia infection in women 
have been described. These include age ≤25 years; being single; 
and, as with HPV and other STIs, frequent change in sexual part-
ners or having changed partners recently, lack of condom use in 
recent sexual relations, low socioeconomic level and a history 
of other STIs. Due to the low frequency of chlamydia infection 
found, we could not establish associations with the sociodemo-
graphic variables in the study design. An important fi nding was 
the infrequent circulation of chlamydia in women aged >25 years 
in the three Cuban provinces, which affi rms observations made 
in daily diagnostic practice of the Pedro Kourí Tropical Medicine 
Institute’s the STI Laboratory. 

Despite the low frequency of chlamydia infection, one woman was 
found to have coinfection with HPV genotype 61. This result, al-
though isolated, is important since it has been reported that HPV is 
an essential but not suffi cient factor in occurrence of malignant le-
sions[2] and it has been demonstrated that high-risk HPV genotypes 
have a central role in cervical cancer pathogeny.[68] Among the 
endogenous and exogenous cofactors explaining the occurrence of 
malignant lesions in high-risk HPV infections, chlamydia coinfection 
stands out, since it is the most frequent and most widely distributed 
bacterial STI, and has been associated with occurrence of malignant 
or precancerous cervical lesions.[69–72] One biological explanation 
for the role of coinfection is that chlamydia causes loss of epithe-
lial integrity thus facilitating HPV access to basal epithelial layers, 
increasing viral persistence and progression of chlamydia infection. It 
is also postulated that chlamydia infection can induce chronic infl am-
mation, interfere with immune response by decreasing the number of 
antigen-presenting cells, and reduce cellular immunity to foster HPV 
persistence.[72]

It is important to underscore that this study is limited to fi nd-
ings related to infection frequency in three regional scenarios, 
and to describing and evaluating their association with sociode-
mographic, clinical and epidemiological variables, and that the 
sampling design used, based on women seen in primary care 
services, does not allow for inferences to be made at a popula-
tion scale. 
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CONCLUSIONS
Women living in three Cuban provinces have a high frequency of 
HPV infection with proportions higher for high-risk genotypes. HPV 
16 is the most frequent genotype. Other circulating genotypes vary 
by geographic region. Younger women have a greater risk of HPV 
infection; they have more frequent coinfection with several HPV 
genotypes, at least one of which is of high oncogenic risk. Although 
frequency of high-grade cervical lesions is low, these are associated 
with a high percentage of infection by oncogenic HPV genotypes, 
but none of the women infected with high-risk HPV had chlamydia.

The prevalence of chlamydia infection is low; only the youngest 
women were infected and, within this study, coinfection with HPV 
was not associated with presence of cervical lesions. 
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