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ABSTRACT
Cervical cancer is the fourth most common cancer in women world-
wide. In Chile, 13,093 women died from cervical cancer between
2002 and 2022, making it the second leading cause of death for wo-
men aged 25 to 64, after breast cancer. Since 2019, Chile has been
promoting molecular-based HPV screening to reduce cervical cancer
incidence and mortality. Aim: To describe the prevalence, genotypic
distribution, and temporal trends of HPV in Chilean and immigrant
women based on a 10-year surveillance program conducted from
2014 to 2023. Methods: During the study period, 8,324 samples were
collected from 7,410 Chilean and 908 foreing women aged 25 to 64
in five primary care centers in Santiago. HPV DNA of cervical smears
were amplified by gPCR. Genotyping was performed by PCR-RLB and
Sanger sequencing. Results: HPV was detected in 17.06% of Chilean
and 23.11% of foreign women, with infection rates increasing over the
10-year period. The highest positivity rate was observed in the 25-34
age group for Chilean (23.82%) and for foreign (29.26%) women.
The most frequent High-Risk genotypes were HPV-16, HPV-31, and
HPV-59 in Chilean women; and HPV-16, HPV-58, and HPV-66 in
foreign women. Low-Risk genotypes increased with age, being more
prevalent in immigrants (55.30%) than in Chilean women (42.46%).
Conclusions: HPV infection rates have been increasing over time. HR
genotypes different than HPV-16/18 were the most common, followed
by HPV-16. This information is crucial for HPV surveillance, evaluation
of vaccination programs, and prevention of cervical cancer in Chile.
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RESUMEN

El cancer cervicouterino (CCU) es el cuarto cancer mas comdn en
mujeres a nivel mundial. En Chile, 13.093 mujeres murieron por CCU
entre 2002 y 2022, siendo la segunda causa de muerte después del
cancer de mama en mujeres de 25 a 64 anos. Desde 2019, Chile ha
estado promoviendo el tamizaje molecular del VPH para reducir la
incidencia y mortalidad por CCU. Objetivo: Describir la prevalencia,
distribucion genotipica y tendencias temporales del VPH en mujeres
chilenas e inmigrantes, basado en un programa de vigilancia de 10
anos realizado entre 2014 y 2023. Métodos: En el periodo estudiado
se recolectaron 8.324 muestras de 7.410 mujeres chilenas y 908 mu-
jeres extranjeras, de entre 25y 64 anos, en cinco centros de atencion
primaria de Santiago. El ADN del VPH en las muestras cervicales
fue amplificado mediante gPCR. El genotipado se realiz6 mediante
PCR-RLB y secuenciacion de Sanger. Resultados: El genoma de VPH
se detecto en el 17,06% de las mujeres chilenas y en el 23,11% de
las mujeres extranjeras, observandose un aumento en las tasas de
infeccion durante el periodo de 10 anos. La mayor tasa de positividad
se registré en el grupo de 25 a 34 anos, tanto en mujeres chilenas
(23,82%) como extranjeras (29,26%). Los genotipos de alto riesgo mds
frecuentes en mujeres chilenas fueron HPV-16, HPV-31 y HPV-59;
y en mujeres extranjeras, HPV-16, HPV-56 y HPV-66. Los genotipos
de bajo riesgo aumentaron con la edad, siendo mds prevalentes en
mujeres inmigrantes (55,30%) que en mujeres chilenas (42,46%).
Conclusiones: Las tasas de infeccion por VPH han aumentado con el
tiempo. Los genotipos de alto riesgo distintos a HPV-16/18 fueron los
mas comunes, seguidos por HPV-16. Esta informacion es crucial para
la vigilancia del VPH, la evaluacion de los programas de vacunacion
y la prevencion del CCU en Chile.

Palabras clave: Genotipo, Infecciones por Papilomavirus; Neoplasias
del Cuello Uterino; Reaccion en Cadena de la Polimerasa; Tamizaje
Masivo,; Vacunacion.

Human Papillomavirus (HPV) accounts for
90% of cervical cancer cases globally, as well as
other cancers affecting the anogenital region and
upper aerodigestive tract'. In Chile, 420 women
aged 25-64 died from cervical cancer in 2022,
making it the second leading cause of female
cancer death after breast cancer’. National cer-
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vical cancer mortality and cumulative risk rates
are twice as high of other high-income countries.

Since 2019, the Chilean Ministry of Health
(MINSAL) has promoted molecular HPV screening
for women aged 30-64, targeting only HPV-16 and
-18, with pooled results for other high-risk (HR)
genotypes, alongside the Papanicolaou (PAP) test.
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Early findings showed that 70% of positive cases
were non-16/18 HR genotypes*. The prevalence
and impact of these genotypes remain unclear
due to non-differentiating methods.

Since 2014, the National Institute of Health
(ISP) has conducted genotyping on HPV-positive
samples from primary healthcare centers in Hue-
churaba (North Metropolitan area), identifying
both HR and low-risk (LR) genotypes wether or
not a lesion is present*°.

Under the National Vaccination Program,
the Chilean Ministry of Health (MINSAL) has
administered the quadrivalent Gardasil vaccine
—targeting HPV types 6, 11, 16, and 18— to
9-year-old girls since 2014 and to boys since
2019. As of the second half of 2024, the program
began administering the nonavalent vaccine to
both 9-year-old boys and girls®.

Migration affects public health dynamics.
Chile’s immigrant population reached 1,918,583 in
2023, primarily from Venezuela, Peru, Colombia,
Haiti, and Bolivia’. Nearly 500,000 immigrant
women aged 25-64 reside in the Metropolitan
Region and are included in the HPV screening
program’®.

This study aimed to analyze cervical smear
samples from Chilean and immigrant women
aged 25 to 64, who received care at primary
healthcare centers in the Huechuraba district
of Santiago between 2014 and 2023, in order to
determine the prevalence of HPV infection, the
distribution of HPV genotypes, and the rates of
single and multiple infections in both populations.

Methods
Study Population

The Municipal Health Corporation of Hue-
churaba, within five primary healthcare centers
(CESFAM Dr. Salvador Allende Gossens, CESFAM
El Barrero, CESFAM Dr. Victor Castro Wiren,
CECOSF Los Libertadores and SAR La Pincoya),
collected 8,324 cervical samples from March
2014 to December 2023, in 25 to 64 years old
women residing in Huechuraba, Santiago (North
Metropolitan area) of Chile. Women (Chilean or
foreign) were classified according to the National
Document of Identification (NDI). All samples were

collected in tubes with 2 ml transport medium
(Phosphate Buffered Saline, Fetal Bovine Serum,
gentamicin and amphotericin B). Samples were
stored at 4°C until subsequent analyses. The com-
plete protocol for sample collection and testing,
including clinical examination, patient interview,
cervical sampling, and laboratory analysis, was
conducted according to official guidelines issued
by the Chilean Ministry of Health.

DNA isolation

Cervical samples were treated with 2 ml lysis
buffer (cat. 200292; NuclisSENS; bioMérieux,
France). DNA was isolated by an automated
technique (NucliSENS®easyMAG®, cat. 280140,
bioMérieux, France), yielding a 60 pl product for
PCR amplification.

Real time and conventional PCR

HPV DNA was amplified using GP5+/GP6+
primers for L1 gene, and PC04/GH20 for -globin
as internal control. If the sample did not amplify
the internal control, the sample resulted as invalid.
Then, conventional PCR using PGMY09/11 primers
amplified DNA of positive samples. For the internal
control, amplification of the HLA gene was used.
Thermocycling was performed using a conven-
tional thermocycler (Mastercycler nexus — PCR
Thermal Cycler, Eppendorf, Hamburg, Germany).
PCR products were analyzed by electrophoresis
in 2% agarose/TBE gel (cat.50004; Lonza, Roc-
kland, ME, USA; cat. 15581-044, Grand Island,
NY, USA) and visualized using a ChemiDoc MP
Imaging System (Biorad).

HPV genotyping by Reverse Line Blot (RLB)
and Sanger sequencing

Amplification products were hybridized using
DNA-specific oligo-probes for each genotype.
Positive reactions were revealed by chemilumines-
cence using Amersham ECL Detection Reagents
according to manufacturer recommendations (GE
Healthcare, Little Chalfont, UK). Subsequently,
Sanger sequencing was performed by the Big Dye
Terminator V.3.1 cycle sequencing kit (Applied
Biosystem) in a 3500 Genetic Analyzer (Applied
Biosystem) to confirm these results. Bioinformatics
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analyses used reference HPV strains (International
Human Papillomavirus Reference Center, Karo-
linska Institute)”.

Statistical analyses

A database was created using Microsoft Excel
(version 2016). The data were analyzed using the
same software. HPV infection rates were estima-
ted within four age groups (25-34, 35-44, 45-54,
and 55-64 years). Linear regression analysis was
performed to calculate the curves equation and
slopes, thereby quantifing the rate of increase or
decrease in the percentage of HPV infections.

Results
Study Population

Between March 2014 and December 2023,
8,324 cervical smear samples were collected from
five primary healthcare centers in Huechuraba,
Northern Metropolitan Region of Chile. After
excluding six misregistered samples, 8,318 were
valid: 7,410 from Chilean and 908 from immi-
grant women. In the Chilean group, 328 samples
were excluded due to age (300 under 25 and
28 over 64), 130 due to invalid PCR results, and
one duplicate, leaving 6,951 samples. Among
them, 1,186 tested positive for HPV, resulting
in an infection rate of 17.06% (Figure 1). In the
immigrant group, 48 samples were excluded for
age (47 under 25, one over 64) and 25 due to
invalid PCR results. The final sample size was 835,
with 193 positives, corresponding to a 23.11%
infection rate (Figure 1).

HPYV Infection Rates (2014-2023)

Among Chilean women, HPV positivity increa-
sed from 9.27% in 2014 to 23.43% in 2023, with
a peak of 29.50% in 2020. The average annual
increase was approximately two percentage points,
except for 2018-2019 when it remained stable
(Table 1, Figure 2). Immigrant women showed a
similar pattern: from 13.33% in 2014 to 27.52%
in 2023, also peaking in 2020 at 29.41% (Table 1,
Figure 2). Despite the overall rise, the trends differed
slightly: Chilean women experienced a steadier
increase (slope= 1.53), while immigrant women
showed more variability (slope= 1.25) (Figure 2).
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HPYV Infection by Age Group

In Chilean women, the highest infection rate
was observed in the 25-34 group (23.82%),
decreasing with age to 10.26% in the 55-64
group (Figure 3A). Immigrant women also had
the highest rate in the 25-34 group (29.24%),
however the infection rate increased in the 55-64
group (17.71%) following a decline in the 45-54
group (15.03%), forming a U-shaped curve (Figure
3A). Across all age groups, infection rates were
consistently higher in immigrant women, with
the largest difference (7.45%) in the oldest group
(Figure 3A).

Age Trends by Period

In Chilean women, comparisons between
2014-2018 and 2019-2023 revealed consistent
trends: higher infection rates in all age groups in
the latter period, particularly among those aged
35-44 (8.18% increase) (Figure 3B). Among immi-
grants, trends were less consistent. In 2014-2018,
the lowest rate was in the 45-54 group (10.64%),
whereas in 2019-2023, it was the 55-64 group
(16.44%). Only the 25-34 and 45-54 groups
showed increases in the second period (Figure 3C).

Frequency of HR HPV Genotypes

Among Chilean women, the most common
HR genotype was HPV-16 (21.43%), followed by
HPV-31 (9.16%), HPV-59 (8.77%), HPV-66 (8.70%),
and HPV-58 (7.61%). Less frequent genotypes
included HPV-33 (2.95%), HPV-35 (1.94%), HPV-
68 (1.71%), HPV-73 (2.33%), and HPV-82 (1.24%)
(Figure 4A). Multiple infections (57.22%) were
more common than single infections (42.78%).
HPV-16, -18, -33, and -68 were more often found
in single infections.

Among immigrants, HPV-16 was also the most
frequent (13.85%), followed by HPV-58 (9.74%),
HPV-66 (9.23%), HPV-35 (8.21%), HPV-33 and
-59 (7.18%). The least common were HPV-18, -45,
-52, and -56 (5.13%), HPV-51 (4.62%), HPV-73
(3.08%), HPV-68 (2.05%), and HPV-82 (1.54%)
(Figure 4A). Multiple infections were even more
common (64.62%) than single infections (35.38%).
While certain genotypes such as HPV-68 were
detected only in single infections, others like HPV-
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March 2014 — December 2023
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Figure 1: Flowchart of study population. The total of samples was collected between March 2014 to December 2023. In blue,
6 samples excluded because of wrong identification, in green 376 samples excluded because of age rate, and in purple 155
samples excluded because of an invalid PCR result. The “n” is the number of cervical samples.

Table 1. Percentage of positive HPV samples in Chilean and foreign women between 2014-2023.

Group \Year 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 Total
Chilean (N) 1,251 631 414 540 1,425 1,040 200 706 330 414 6,951
Chilean (n) 116 76 61 93 282 199 59 131 72 97 1,186
Chilean (%) 9.27 12.04 14.73 17.22 19.79 19.13 29.50 18.56 21.82 2343 17.06
Foreign (N) 30 16 19 53 164 182 34 165 63 109 835
Foreign (n) 4 3 3 11 43 41 10 33 15 30 193

Foreign (%) 13.33 18.75 15.79 20.75 26.22 2253 29.41 20.00 23.81 27.52 23.11

N= total cervical samples received, n = number of positive HPV samples, (%) = percentage of positive HPV samples.
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Figure 2: Percentage of HPV positive samples in Chilean (blue) and foreign (orange) women between 2014-2023. Dotted
lines = Linear regression analysis of percentage values of HPV positive samples. Slope of curve Chilean women= 1.53 lope
of curve foreign women= 1.25.
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Figure 3: Percentage of HPV positive samples in Chilean and foreign women between 2014 and 2023 by age group.

A) HPV positive samples (%) by age group in Chilean and foreign women between 2014-2023. Comparison of percentage of
positive samples in Chilean (blue) and foreign women (orange) by age group (25-34, 35-44, 45-54 and 55-64 years). Slope
curve of linear regression analysis for percentage of HPV positive in Chilean women= -4.37. Slope curve of linear regression
analysis for percentage of HPV positive in foreign women: -3.98. B) HPV positive samples (%) in Chilean women by age group
in two different periods. Comparison of percentage of positive samples in Chilean women between 2014-2018 (green) and
2019-2023 (blue). Slope curve of linear regression analysis for percentage of HPV positive between 2014 to 2018=-4.13. Slope
curve of linear regression analysis for percentage of HPV positive between 2019 to 2023=-4.82. C) HPV positive samples (%) in
foreign women by age group in two different periods. Comparison of percentage of positive samples in foreign women between
2014-2018 (green) and 2019-2023 (blue). Slope curve of linear regression analysis for percentage of HPV positive between
2014 to 2018= -2.84. Slope curve of linear regression analysis for percentage of HPV positive between 2019 to 2023=-4.27.
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51 were found exclusively in multiple infections.

HPV-16 was the dominant genotype in both
study groups. However, HPV-31 was more common
in Chileans, while HPV-33 and HPV-35 showed
a higher frequency in immigrants.

Frequency of Low-Risk (LR) HPV
Genotypes

Among Chilean women, the most prevalent LR
types were HPV-42 (15.37%), HPV-53 (14.50%),
HPV-54 (13.42%), HPV-6 (11.69%), and HPV-70
(8.87%) (Figure 4B). The least common inclu-
ded HPV-26 and -69 (1.95%), HPV-34 and -57
(0.87%), and HPV-43 (0.65%). Most LR genotypes
appeared in multiple infections (68.83%). HPV-43
was exclusively detected in single infections, and
HPV-57 only in multiple ones.

Among immigrant women, the most frequent
LR genotypes were HPV-54 (19.19%), HPV-53
(16.16%), HPV-42, HPV-70, and HPV-83 (11.11%)

(Figure 4B). The rarest were HPV-26, -34, -57,
and -69 (1.01%), and no cases of HPV-43 were
reported. LR genotypes were also more frequent
in multiple infections (70.71%). HPV-69 was
exclusively detected in single infections, while
HPV-6, -26, -34, -40, and -57 were only found
in multiple ones.

Both groups shared most of the frequent LR
genotypes, with HPV-6 more common in Chileans
and HPV-83 in immigrants. The least frequent was
HPV-43 in both, and HPV-57 was only detected
in multiple infections.

Frequency of HR Genotypes Other Than
HPV-16/18 by Age

In both populations, HR genotypes other than
HPV-16/18 were found to be the most frequent
across all age groups. In Chilean women, their
frequency increased with age: from 58.48% in the
youngest group to 92.75% in the oldest (Figure

FREQUENCY (%)

mChilean| 276 118
®mForeign| 27 10 13 14 16 12 10

B 25

20

FREQUENCY (%)

S

= Chilea
®Foreign 5 4 1 1 2 1

5
HPV-.

16 | HPV-18 | HPV-31 | HPV-33 HPV35 HPV-39 | HPV-45 = HPV-51  HPV-52 | HPV-56 = HPV-

-

V-6 | HPV-11 | HPV-26 = HPV-34 = HPV-40 PV-42 = HPV-43  HPV-44 = HPV-53 HPV-54
3
0

58  HPV-59 | HPV-66 HPV-68 = HPV-73  HPV-82
13 112
9 10 10 19 14 18 4 6 3

HPV-55 | HPV-57 = HPV-69 HPV-70 HPV-83 HPV-84
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Figure 4: Frequency (%) of different HPV genotypes in Chilean and foreign women between 2014 to 2023. A) High-risk
genotypes and B) Low-risk genotypes in Chilean (blue) and foreign (orange) women. Bars indicate the percentage of frequency
for each genotype regarding the total HPV frequency in each group. The numbers below show the amount of positive samples

received for each genotypes.
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5A). Among immigrants, rates also rose, from
68.97% to 90.00% (Figure 5B).

In contrast, HPV-16 and HPV-18 infections
declined with age. In Chilean women, HPV-16
dropped from 32.38% to 5.80%, and HPV-18
from 8.19% to 1.45% (Figure 5A). In immigrant
women, HPV-16 decreased from 22.99% to
10.00%, and HPV-18 was mostly found in
the 35-44 group (12.00%) with no cases in
the oldest (Figure 5B). Coinfections with both
genotypes were rare in both groups (~1%).

Frequency of LR Genotypes by Age
Group

The prevalence of LR genotypes increased
with age in both groups (Figure 5C). In Chilean
women, infection rates were 33.11%, 37.64%,
47.62%, and 51.46% in the oldest group. Among

immigrants, the rates were consistently higher:
48.21%, 56.10%, 52.17%, and 64.71%. The
largest difference occurred in the 35-44 group,
where immigrant women had an 18.46% higher
rate than Chilean women (Figure 5C).

Frequency of Single vs. Multiple
Infections by Age

In both groups, single-genotype infections
were more common overall (Figure 5D). Among
Chilean women, the ratio was 66% single vs.
34% multiple infections. The 35-44 group ex-
hibited the greatest imbalance (70.34% single),
while the 25-34 group had the highest rate of
co-infection (39.18%) (Figure 5D). For immi-
grant women, the ratio was 60% single to 40%
multiple infections. The largest difference was
observed in the 45-54 group (69.57% single

100

90
80
70
60

50
40

30
20
10 =

25-34 35-44 45-54 55-64

POSITIVE HPV (%)

—4—16 —#—18 —&—HR otherthan16/18 —@—16+18

25-34 35-44 45-54 55-64

POSITIVE HPV (%)
b N ow B oW
5 8 8 38 8

o

——LR(C) —m—LR(F)

POSITIVE HPV (%)

25-34 35-44 45-54 55-64
—4—16 —@—18 -—&=—HRotherthan16/18 =—@=—16+18

80

70
60

50

30

20

POSITIVE HPV (%)

10

25-34 35-44 45-54 55-64

—e— single HPV (C)
—e—single HPV (F)

—#— Multiple HPV (C)
—&— Multiple HPV (F)

Figure 5: Percentage of HR and LR HPV infection in Chilean and foreign women by age group between 2014 to 2023. A)
Infection of HR-HPV genotypes in Chilean and B) Infection of HR-HPV in foreign women by age group (25-34, 35-44, 45-54
and 55-64 years). Infections with HPV-16 (green), HPV-18 (blue), HPV-16 + HPV-18 together (purple), and HR-HPV other than
HPV16/18 (red). HR-HPV genotypes other than HPV-16/18 were HPV-31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66, 68, 73 and 82.
C) Distribution of percentage of LR-HPV infection between Chilean (blue) and foreign (orange) women by age group. LR-HPV
genotypes were HPV-6, 11, 26, 34, 40, 42, 43, 44, 53, 54, 55, 57, 69, 70, 83 and 84. D) Distribution of percentage of single and
multiple infections between Chilean (blue) and foreign (orange) women by age group. C: Chilean women, F: foreign women.
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vs. 30.43% multiple). Interestingly, the highest
co-infection rate was in the 55-64 age group
(47.06%) (Figure 5D).

Discussion

Fifteen HR-HPV genotypes are linked to cancer
development'®, causing 90% of cervical cancer
cases worldwide'. In Chile, cervical cancer rema-
ins a major public health issue, with 420 deaths
in 2022, ranking second among cancer-related
deaths in women aged 25-642. Despite having
lower incidence and mortality than many other
Latin American and Caribbean countries, Chile’s
rates are still twice as high as the ones reported
by other high-income nations®. Immigration in
Chile has surged since 2018, with nearly 1.9
million foreign residents by 2022—mostly from
Venezuela, Peru, Colombia, Haiti, and Bolivia’.
Approximately 500,000 immigrant women
aged 25-64 reside in the Metropolitan Region,
highlighting the need for targeted HPV screening
in this population to better understand genotype
distribution and inform prevention strategies.

Since 2019, the Chilean Ministry of Health
has implemented molecular-based HPV scree-
ning for women aged 30-64, with a focus on
HPV-16 and HPV-18, and pooled reporting for
other HR genotypes. Initial findings indicated
that 70% of positive cases involved HR types
other than HPV-16/18, underscoring the limited
understanding of the clinical impact of these
genotypes in primary care*.

Few studies have investigated the prevalence
of HPV among Chilean women attending primary
healthcare centers*>". Ferreccio et al. reported
a prevalence rate of 12.8%, with genotypes such
as HPV-16, 56, and 58 being the most frequent'.
Our previous studies also found positivity rates
ranging from 11.1% to 12.0%, with a predomi-
nance of HR genotypes, including HPV-16, 66,
and 59*°. We now confirm a marked increase
in HPV infection among women aged 25-64
between 2014 and 2023, with prevalence rising
from 12% to 23.4%. Immigrant women consistently
exhibited higher infection rates—approximately
six percentage points higher—although both
groups demonstrated upward trends. In 2020,

positivity rates peaked at 29% in both groups,
possibly reflecting the reduced sample volume
during the COVID-19 pandemic.

HPV prevalence varies globally among women
with normal cytology. A meta-analysis found an
overall prevalence of 10.4%, with 22.1% in Afri-
ca, 13.0% in the Americas, 8.1% in Europe, and
8.0% in Asia'%. In South America, prevalence was
12.3%, compared to 20.4% in Central America.
Rates in Asia ranged from 2.4% in Kuwait to over
12% in China®'*®%7_Our findings align with
these trends, showing lower HPV prevalence
in Chilean women compared to immigrants
from other Latin American countries. HR-HPV
genotypes vary across regions. In sub-Saharan
Africa, HPV-16 and 52 are most common in the
Southeast, while HPV-16 and 35 dominate in the
West'8. In China, HPV-52, 16, and 53 are most
prevalent', while in Mexico, HPV-53, 16, 58,
and 31 lead”. In our study, Chilean women were
most frequently infected with HPV-16, followed
by HPV-31, 59, 66, and 58. Among immigrant
women, HPV-16 also ranked first, followed by
HPV-58, 66, 35, and 33.

Chile introduced the quadrivalent HPV vac-
cine in 2014, protecting against types 6, 11, 16,
and 18. In 2024, a nonavalent vaccine covering
nine genotypes, including HPV-31, 33, 45, 52,
and 58, was added for 9-year-old boys and girls°.
However, common HR types such as HPV-35, 59,
and 66 are not included in any current vaccines.
Thus, many women remain unprotected despite
vaccination. Similar gaps exist elsewhere. In South
Africa, only 37% of prevalent genotypes were
covered by the nonavalent vaccine?'. Ghana and
China also reported high prevalence of genotypes
not covered by vaccines*. In Denmark, 35% of
vaccinated women still tested positive for HR-HPV,
mostly with non-vaccine types®. In China, the
HR-HPV infection rate was 12.5%, with genotypes
covered by the nonavalent vaccines accounting
for 8.3%; non-vaccine HR types represented
5.7%?*. In Shanghai, HR-HPV prevalence reached
22.9%, with HPV-16, 39, 53, 56, and 51 being
most common—though HPV-39, 51, 53, and 56
are not included in current vaccines®. Similarly,
in the U.S., HPV-35 and HPV-59 are among the
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most prevalent non-vaccine genotypes?. These
data underscore the importance of aligning va-
ccine coverage with regional genotypes.

Our results show that HR-HPV types like
HPV-16, 58, 59, and 66 were common in both
Chilean and immigrant women. HPV-18, a key
vaccine target, had a low prevalence of 5% in
both groups. Interestingly, HPV-33 and 35 were
more frequent among immigrants, suggesting that
migration may have altered genotype patterns in
Chile. These genotypes were found in women
without cervical lesions, while HPV-16, 18, and
45 remain most linked to invasive cancer”. Since
participants were attending routine screening,
lesion presence may be minimal or undetecta-
ble. Future studies should include women with
different lesion grades to assess which genotypes
are truly pathogenic.

The 25-34 age group showed the highest
HPV positivity. Among Chilean women, infection
decreased with age, while among immigrants, it
followed a “U”-shaped curve—high in younger
women, decreasing in midlife, and rising again
in older groups. This pattern is common in Latin
America and the Caribbean, and has also been
reported in China and other Eastern countries?%.
In contrast, the US and Denmark show a steady
decline in infection with age®.

Women aged 25-34 represented 37% of
Chilean and 46% of immigrant samples—consis-
tent with this age group being the largest among
immigrants in Chile (40.1%)’. However, older
women were underrepresented, comprising only
14% of Chilean and 12% of immigrant samples.
This low sampling may explain the reduced po-
sitivity in these age groups. Increasing screening
coverage among older women is a key goal in
many countries®.

This study focused on women attending
cervical cancer screening, possibly explaining
the low detection of low-risk (LR) types HPV-6
and 11. These are more commonly found in STD
clinics, especially among men or women with
other STDs*"233, The predominance of HR types
in this cohort highlights the need to refine pre-
vention strategies, including vaccine formulation
and genotype-specific screening.
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Strengths and Limitations

This study analyzed trends in HPV infection
over a decade, covering both HR and LR geno-
types in a large sample of Chilean and immigrant
women. A major strength was the comprehensive
genotyping of all positive samples, allowing
assessment of prevalent genotypes before the
national implementation of molecular screening.
Limitations include a low number of immigrant
samples in earlier years and lack of detailed
country-of-origin data, as immigration status was
inferred from national ID numbers. The study
was geographically limited to one area in the
Metropolitan Region. Future studies should include
other cities with different immigration patterns
and cervical cancer rates to explore genotype
distribution and lesion severity more broadly.

Conclusions

HPV infection rates in women aged 25-64
have nearly doubled since 2014, especially
among immigrants and younger women. HPV-
16 and 58 were among the most prevalent HR
genotypes in both groups, while genotypes like
HPV-33 and 35 were more common among
immigrants. These findings highlight the need for
targeted prevention strategies, including broader
vaccine coverage and improved screening, to
reduce HPV-related disease in both Chilean and
immigrant populations.
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