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Human papillomaviruses (HPVs) have been established as etio-
logical agents of invasive cervical cancer, as roughly 96% of these 
cancers are positive for high-risk HPVs, specifically types 16, 18, 
31, 33, 35, 45 and 52, which are the most common viral sexu-
ally transmitted infection worldwide.1 Persistent infection with 
high-risk HPVs is necessary for the development of premalignant 
lesions and/or progression of the disease.1 Furthermore, high-risk 
HPVs have carcinogenic effects at several other anatomical sites 
in women and men such as colorectal, head and neck (HN) as 
well as breast,2-4 studies showed that high-risk HPVs are present 
in roughly 91%, 30% and 50% of these cancers, respectively.3,4 
Therefore, 9%, 70% and 50% of these cancer are negative for 
high-risk HPVs; however, we believe that some of these high-
risk HPVs-negative cases could be infected by low-risk HPVs. 
High-risk HPV E6 and E7 onco-proteins, which are consistently 
expressed in these cancers, play a major role in high-risk HPV-
related cancer development and progression.5

We recently conducted several studies regarding the presence 
of high-risk HPVs in human cervical, colorectal and breast can-
cers in the Syrian population,6-8 we found that high-risk HPV 
types, 16, 18, 31, 33 and 35 are present in these cancers, and 
the majority of high-risk HPV positive cancers are invasive car-
cinomas; this phenotype is accompanied by overexpression of 
numerous genes such as Id-1, Fascin and P-cadherin, which are 
important regulators of cell invasion and metastasis.6-8

In this current study, we used the same samples and proto-
col as our recent investigation of colorectal cancers and HPVs. 
The samples were analyzed for HPVs by multiplex PCR using 
PGMY09/11 L1 primer pools and specific primers for E7 gene 
of HPV types 45, 51, 52 and 58, as previously described by our 
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group.6 Herein, we report that high-risk HPVs type 45, 51, 52 
and 58 are frequently present in colorectal cancer in this popula-
tion (p < 0.001, p < 0.001, p < 0.001 and p < 0.0001, respectively) 
(Table 1), in some cases multiple types of HPV infections were 
detected. Therefore and based on previous studies,6-8 and our 
present data on colorectal cancer, we conclude that the most fre-
quent high-risk HPV types, in the Syrian population, are 16, 33, 
35, 45, 52 and 58 (Table 1). In parallel, it is important to mention 
that our preliminary data of HN cancers in the Syrian popula-
tion show that 43% of these cancers are positives for high-risk 
HPVs; while, genotyping of high-risk HPVs is presently under 
investigation by our group, we believe that data of this analy-
sis will be similar to our data of cervical and colorectal cancers 
(Ghabreau et al., in preparation).

On the other hand, recent availability of two HPV vac-
cines: HPV 6/11/16/18 L1 VLP (Gardasil®) and HPV 16/18 
(Cervarix®),9,10 has offered protection against the two most prev-
alent high-risk HPV types (16 and 18) in cervical cancer world-
wide. This will lead to a decrease in the incidence of cervical 
cancer as well as other HPV 16 and 18-related cancers in the near 
future. To date, modeling studies assumed that the vaccine is 
effective against high-risk HPV types 16 and 18 only. Meanwhile, 
there is accumulating evidence suggesting that HPV vaccina-
tion also confers some degree of cross-protection against a few 
other oncogenic HPV types, including HPV31 and HPV45.9,10 
Increased protection against high-risk HPV is expected to lead 
to a further decrease in cervical cancer and other high-risk HPV-
related cancers. However, a new generation of broad spectrum 
HPV vaccines, protecting against multiple high-risk HPV types 
is emerging. At present, a phase III trial is running to assess the 
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carcinomas in the Syrian population,6-8 we firmly believe that the 
new generation of high-risk HPVs vaccine will present the best 
protection for the Syrian people against HPV viruses. This great 
advancement could reduce the development of cervical, colorec-
tal, breast and HN cancers by more than 50%, as well as decrease 
their progression to a metastatic form which is responsible for the 
majority of cancer-related deaths.
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efficacy of a 9-valent vaccine including 7 high-risk HPV types 
(16, 18, 31, 33, 45, 52 and 58) and 2 low-risk HPVs (6 and 11) 
(Merck and Co. Inc., NCT00543543). Filing with the FDA is 
anticipated in 2012 (www.merck.com). A main goal behind the 
development of the 9-valent vaccine is to reduce high-risk HPV-
related cancers especially cervical and colorectal.

Therefore, based on the cost of the existing vaccine and its 
limited protection against two high-risk HPVs (types 16 and 18) 
as well as our data on the presence of high-risk HPVs in human 

Table 1. Incidence of high-risk HPV types 16, 18, 31, 33, 35, 45, 51, 52 
and 58 in human cervical, colorectal and breast cancers in the Syrian 
population

Anatomic location of cancer  
(number of cases)

High-risk HPV type positive 
cases

16 18 31 33 35 45 51 52 58

Cervical (44) 21 18 5 24 9 17 7 17 13

Colorectal (78) 36 30 6 36 15 45* 21* 24* 25*

Breast (113) 10 11 8 63 42 ND ND ND ND

*Data reported in this study; ND, not determined.
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