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Objective. To determine the relative contribution of known high-risk human papillomavi-
rus (HPV) genotypes to the occurrence of cervical cancers in Trinidad.
Methods. The distribution of HPV genotypes in cases of invasive cervical squamous cell 
carcinoma in Trinidad was investigated. This study was a follow-up to an investigation of 
HPV genotypes in 310 nonsymptomatic women in Trinidad. The latter study showed that 
cervical HPV prevalence and heterogeneity of genotypes were high in the study population; 
notably, the genotypes targeted by the available HPV prophylactic vaccines were not the most 
common types.
Results. The current study of 85 cases of invasive cervical squamous cell carcinomas 
 demonstrated that the previously observed heterogeneity in HPV genotype distribution is lost 
in cases of invasive cervical cancer, with the vaccine-targeted HPV types HPV 16 and HPV 
18 becoming the most prevalent.  
Conclusions. HPV 16 and HPV 18 were the primary HPV genotypes associated with cases 
of invasive squamous cell carcinoma in the current Trinidad study. This strong association 
leads us to conclude that the HPV vaccines targeting HPV 16 and HPV 18 may contribute to 
reducing the cervical cancer burden in Trinidad.

Cervix neoplasms prevention; Papillomaviridae; Caribbean region; Trinidad and 
Tobago.

abstract

Key words

Cervical cancer is the second most 
common cancer in women in Trinidad 
and Tobago, with a high mortality rate 
among those affected (1). The human 
papillomavirus (HPV) is the central 
causal factor in at least 95% of invasive 
cervical cancers (2), with at least 25 geno-
types of the virus having been linked to 

cancer of the cervix (3). Two prophylac-
tic HPV vaccines are currently available, 
both of which are effective against high-
risk HPV genotypes HPV 16 and HPV 18 
(4). These genotypes have been reported 
to be the most common HPV genotypes 
found associated with carcinoma in situ 
and invasive cervical carcinoma (5, 6).

A previous study of 310 women from 
Trinidad, ages 18 to 64 years and with 
no previous diagnosis of cervical cancer, 
reported an HPV prevalence of 40.6%, 
with the majority (60%) of infections 
being high-risk HPV infections. Sixteen 
high-risk HPV genotypes were identi-

fied in that study (7), with HPV 52 and 
HPV 66 both occurring more frequently 
than HPV 16 and HPV 18. The five most 
common high-risk genotypes in that 
study population were HPV 52, HPV 66, 
HPV 16, HPV 18, and HPV 58, with rela-
tive frequencies of 12.7%, 10.3%, 9.5%, 
8.6%, and 7.9%, respectively (7). Eleven 
high-risk genotypes—HPV 16, HPV 18, 
HPV 31, HPV 45, HPV 51, HPV 52, HPV 
53, HPV 58, HPV 59, HPV 66, and HPV 
82—were also reported to be associated 
with cytologic abnormalities in the study 
population (7).
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Given the observed marked heteroge-
neity of high-risk HPV genotypes in the 
latter study, this investigation was un-
dertaken to determine the relative con-
tribution of the known high-risk HPV 
genotypes to the occurrence of cervical 
cancers in Trinidad. Such information 
will serve to establish the usefulness 
of incorporating HPV vaccination as a 
public health intervention for reduc-
ing the incidence of cervical cancer in 
this population. Ethical approval for the 
study was obtained from the Trinidad 
and Tobago Ministry of Health.

MATERIALS AND METHODS

A total of 85 formalin-fixed, paraffin-
embedded tissue specimens of invasive 
cervical squamous cell carcinoma were 
obtained from public health institutions 
in Trinidad and from a local private 
gynecologic practice. The specimens rep-
resented archival material collected over 
the period 2006 to 2012.

A thin slice of tissue was removed 
from each tissue block with a disposable 
scalpel and was used for DNA extraction 
by treatment with ionic detergents and 
proteinase K. A 65-base-pair fragment 
of the HPV L1 gene was amplified using 
the SPF1/SPF2 consensus primer set ac-
cording to Kleter et al. (8). It is notable 
that nested polymerase chain reaction 
amplification of HPV DNA with the 
commonly used PGMY (first round) and 
GP5+/GP6+ (second round) primer sets 
(9, 10) was not successful for these tissue 
samples, probably because the DNA was 
degraded as a result of harsh tissue fix-
ing conditions (90% formalin).

Amplicons from the SPF1/SPF2 poly-
merase chain reactions were cloned by 
TOPO® TA cloning (Invitrogen Life 
Technologies, Grand Island, New York, 
United States of America) according to 
the manufacturer’s instructions. Both 
strands of the cloned amplicon were se-
quenced by automated DNA sequencing 
using vector primers M13F and M13R 
at the DNA Core Facility of the Na-
tional Microbiology Laboratory, Public 
Health Agency of Canada (Winnipeg, 
Manitoba). The DNA sequences were 
aligned against the GenBank database 
using the BLAST algorithm (National 
Center for Biotechnology Information, 
National Library of Medicine, Bethesda, 
Maryland, United States). HPV genotype 
assignment was made if > 90% identity 
was found.

RESULTS

HPV DNA was successfully ampli-
fied from 78 (91.8%) of the 85 specimens 
tested. A definite HPV genotype could 
be determined for 56 (71.8%) of the HPV-
positive specimens (Table 1), with the 
other 22 (28.2%) recorded as having an 
indeterminate HPV genotype. The lat-
ter represent cases in which the BLAST 
search proposed more than one equally 
likely genotype or in which the genotype 
was determined from a short sequence 
read (< 60 base pairs).

The most common HPV genotypes 
found were HPV 16 and HPV 18, occur-
ring in 66.1% (37/56) and 17.8% (10/56), 
respectively, of the 56 cases that could 
be definitively genotyped. Other HPV 
genotypes found were HPV 45, which 
occurred in five cases (5/56, 8.9%), and 
HPV 33, HPV 35, HPV 39, and HPV 
52, each of which occurred once (1.8%) 
(Table 1).

In this study, HPV 16 and HPV 18 to-
gether were associated with 83.9% of the 
cases of invasive cervical cancers ana-
lyzed. This amount differs significantly 
from the findings of the previous Trini-
dad study of women with no previous 
diagnosis of cervical cancer, in which 
HPV 16 and HPV 18 together accounted 
for only 18.2% of all HPV infections and 
for 24% of all high-risk infections (7). 
Only a subset (7 of 16) of the high-risk 
HPV genotypes detected in the previous 
study were found to be associated with 
the cases of invasive cervical cancer ana-
lyzed in this study.

A vast majority of HPV infections 
are transient, with as much as 90% of 
detected infections being cleared within 
2 years (11). This fact is particularly 
true for infections in younger women  
(≤ 25 years). Progression of cervical 
HPV infections to cancer occurs in cases  

of persistent infections. High-risk HPV 
genotypes vary in their progressive po-
tential and thus contribute differentially 
to the development of cervical cancer 
(12). Given the natural history of cervical 
HPV infections and the large propor-
tion of younger women in the previous 
Trinidad study (46% were ≤ 30 years old 
compared with 7% ≤ 30 years old in the 
current study), it is suggested that the 
majority of the HPV-positive specimens 
detected in the previous study repre-
sented transient infections, which would 
not progress to cancer. These infections, 
however, provided an indication of the 
heterogeneity in HPV genotypes, includ-
ing high-risk HPV genotypes that were 
circulating in the population. All HPV 
infections detected in the current study 
represented persistent infections, which 
had progressed to the stage of invasive 
cervical carcinoma. The HPV genotypes 
detected in these specimens, therefore, 
are likely to represent genotypes with a 
high progressive potential.

CONCLUSION

The findings of this study are con-
sistent with other reports (5, 6, 13–15), 
which have demonstrated that, in spite 
of marked heterogeneity in high-risk 
HPV genotypes among the general pop-
ulation, two high-risk genotypes—HPV 
16 and HPV 18—are by far the most 
frequently associated with cases of inva-
sive cervical cancers. The findings also 
support suggestions that these two high-
risk genotypes have an advantage for 
persistence and progression to cervical 
lesions compared with other high-risk 
HPV genotypes. HPV 45, which was the 
third most prevalent genotype in this 
study, has also been reported to have 
a biological advantage for progression 
(16) and 6 out of 7 of the HPV genotypes 

Table 1. Human papillomavirus genotypes and their distribution in 
56 formalin-fixed paraffin-embedded tissue specimens of invasive 
cervical cancer from Trinidad, 2006–2012

Genotype

Frequency

Number Percent

HPV 16 37 66.1
HPV 18 10 17.8
HPV 45  5  8.9
HPV 33  1  1.8
HPV 35  1  1.8
HPV 39  1  1.8
HPV 52  1  1.8
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detected in this study are included in 
the list of 8 HPV genotypes previously 
reported to account for 95% of squamous 
cell carcinomas in pooled data from 11 
case-controlled studies (5).

The major limitation to this study was 
the limited availability of specimens and 
accompanying demographic data. The 
specimens used were formalin-fixed, 
paraffin-embedded tissue samples of 
invasive cervical squamous cell carci-
noma, which were originally prepared 
for histologic diagnoses and stored as 
archival patient specimens at two public 
hospitals and one private gynecologic 
practice in Trinidad. The original his-
tology slides, from which the original 
diagnoses were made, were reviewed 
by the study team’s expert pathologist 
to confirm invasive cervical carcinoma. 
Apart from date of birth, no other sig-
nificant demographic data on patients 
were available.

All specimens that could be located 
and verified for invasive cervical squa-
mous cell carcinoma for the period 2006 
to February 2012 were used in the study. 

Because of the poor state of the tissue ar-
chives, only 85 useable specimens were 
obtained. This number is small com-
pared with the total expected number 
of cases of cervical cancer for the period 
surveyed. An average of 123 new cases 
of cervical cancer are expected per year 
in Trinidad and Tobago (calculated from 
data on newly reported cases of cervical 
cancer for the period January 2000 to De-
cember 2006, obtained from the National 
Cancer Registry of Trinidad and Tobago, 
Wayne Mohammed, personal communi-
cation, July 23, 2010). Nevertheless, the 
number of specimens used in this study 
is comparable to the number of high-risk 
HPV infections detected in the previ-
ous Trinidad study of nonsymptomatic 
women (83 of 310), and a comparison 
of the high-risk HPV genotype profiles 
of both study populations is, therefore, 
thought to be valid. As with the previ-
ous Trinidad study, the current study 
population is not representative of the 
general population. Given the difficulty 
in obtaining archival tissue samples, an 
investigation that is representative of 

the population would be best conducted 
through a prospective study.

The combined frequency of associa-
tion of 83.9% for HPV 16 and HPV 18 
with cases of invasive cervical carcinoma 
observed in this study is higher than the 
worldwide average of 70% to 76% (11). 
Therefore, it is concluded that the HPV 
vaccines targeting HPV 16 and HPV 18 
may contribute to reducing the cervical 
cancer burden in Trinidad.
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Objetivo. Determinar la contribución relativa de los diferentes genotipos de virus 
de los papilomas humanos (VPH) conocidos como de alto riesgo para la aparición de 
cáncer cervicouterino en Trinidad. 
Métodos. Se investigó la distribución de los genotipos de VPH en casos de carci-
noma cervicouterino escamocelular invasor en Trinidad. Este estudio fue la continua-
ción de una investigación de los genotipos de VPH presentes en 310 mujeres asinto-
máticas en Trinidad. Este último estudio reveló altas prevalencia de VPH en el cuello 
uterino y heterogeneidad de los genotipos en la población del estudio; cabe destacar 
que los genotipos a los que se dirigen las vacunas preventivas de la infección por VPH 
disponibles no fueron los tipos más frecuentes. 
Resultados. El presente estudio, llevado a cabo en 85 casos de carcinoma cervicou-
terino escamocelular invasor, demostró que la heterogeneidad anteriormente obser-
vada en la distribución de genotipos de VPH no se mantiene en los casos de cáncer 
cervicouterino invasor, y que los tipos de VPH objeto de la vacuna, el VPH 16 y  el 
VPH 18, pasan a ser los más prevalentes. 
Conclusiones. En el presente estudio llevado a cabo en Trinidad, el VPH 16 y el VPH 
18 fueron los principales genotipos de VPH asociados con los casos de carcinoma 
escamocelular invasor. Esta estrecha asociación nos lleva a la conclusión de que las 
vacunas contra el VPH dirigidas contra el VPH 16 y el VPH 18 pueden contribuir a la 
reducción de la carga de cáncer cervicouterino en Trinidad. 

Prevención de cáncer de cuello uterino; Papillomaviridae; región del Caribe; Trinidad 
y Tobago.
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