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Abstract 

 

Cervical cancer is the second most common cancer in women worldwide. In 1976 Nobel 

Prize winner Zur Hausen proved that human papillomavirusen (HPV) were represented 

in 90% of the cervical cancer lesions. Cervical cancer appears to be related with, and as 

a result of, high-risk (oncogenic) HPV. To decrease the cancer incidence it is important 

to screen women aged 30 and over every five years. Two most used screening methods 

are cytology screening and the hr-HPV DNA test. Recently prophylactic HPV vaccines 

are developed and, in some countries, already added to the National Immunization 

Program. Because the vaccine is so recently available a question raised: ‘Is it better to 

protect women from cervical cancer by HPV vaccination or by regular screening and 

good treatment?’. HPV vaccines show high efficacy for preventing HPV infections what 

reduces the cervical cancer incidence with 61.7%. But the vaccines also appear to have 

some harmful side-effects and the long-term effects of the vaccine are still unknown. 

Summarizing the results a conclusion can be formulated. First the HPV vaccination 

seems to be a good introduction to decrease the cervical cancer incidence. Second, the 

cervical cancer screening definitely should be proceeded. Screening is needed to find 

dysplasia induced by other HPV types and to catch the cases that not gain protection 

from the vaccination. As a result of the HPV vaccine a shift in screening methods will be 

established. More hr-HPV DNA test will be used. The combination of HPV vaccination 

and the hr-HPV screening test together will be decrease the cervical cancer incidence.  
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Cervical cancer  

 

More than 2000 years ago the first note of cervical cancer was made by Hippocrates. 

A century later another Greek physician described cervical cancer as shallow and deep ulcers. 

Up to 1850 the pathogen mechanism was not known. From that on cervical cancer was an 

interesting topic to research. Epidemiologist noted that cervical cancer was common in female 
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sex workers and hardly present in nuns. Cervical cancer was found to be related to sexual 

contacts. Early 19
th
 century screening methods for cervical cancers were developed; the Pap 

techniques and a specific spatula to scrape the cervix, which are still important for screening 

today. In 1976 a virus DNA was identified in the precursor cervical cancer lesions. Nobel 

Prize winner Zur Hausen proved the presence of human papillomavirus (HPV) in the lesions 

(Gasparini R, 2009).  

 

Nowadays cervical cancer is the second most common cancer in women worldwide. 

Each year 500.000 new cases of cervical cancer are diagnosed and it represents 12% of all 

cancers in women. For early diagnosis of cervical cancer women from a certain age are 

recommended to be screened on cervical cell histology characteristics. When the cervical 

smear is likely to include cancer cells a biopsy is done. If the biopsy is positive for cancer 

cells after screening the cancer is staged (table-1) and several treatments could be given. Each 

stage has a subdividing in carcinoma size and carcinoma spread (Waggoner, 2003).  

 

Stage Description 

Stage 0 Carcinoma-in-situ, intraepithelial carcinoma 

Stage I Invasive carcinoma strictly confined to cervix 

Stage II Carcinoma extending beyond cervix but not to pelvic sidewall; carcinoma involves 

vagina but not its lower third 

Stage III Carcinoma extending onto pelvic wall; on rectal examination, there is no cancer-free 
space between tumor and pelvic sidewall. The tumor involves the lower third of the 

vagina. All patients with hydronephrosis or non-functional kidney unless known to be the 

result of other causes. 

Stage IV Carcinoma extends beyond true pelvis or clinically involves mucosa of bladder or 

rectum. Bullous oedema does not allow a case to be designated as stage IV. 
Table-1. Cervical carcinoma stages, determined after biopsy (Waggoner, 2003). 

 

 Before cervical cancer develops, precancerous cells are recognized. This potential 

prospective cervical carcinoma is called cervical intraepithelial neoplasia (CIN). CIN lesions 

could be distinguished in grades (table-2). The grades are based on cell characteristics like 

cell growth and cell organization (figure-1 and figure-2). A CIN I lesion is similar to mild 

dysplasia with dysplasia in 1/3 of the basal epithelium (table-2). CIN II is similar to moderate 

dysplasia with 2/3 dysplasia in the epithelial layer. CIN III is similar to severe dysplasia or 

carcinoma in situ with dysplasia in more than 2/3 of the epithelial layer (Nijhuis, 2007). To 

decrease cancer incidence and mortality it is important to start treating early CIN lesions. CIN 

lesions are detected by the appearance of white patches on the cervix mouth after apply acetic 

acid (Woodman CBJ, 2007). 

 
Histology  Cytology  

Dysplasia CIN Bethesda Papanicolaou 

Normal Normal Within normal limits Pap 1 

Benign atypia Inflammatory atypia Benign cellular changes Pap 1 

Atypical cells Squamous atypia ASCUS Pap 2 

Mild Dysplasia CIN I Low-grade SIL Pap 3A1 

Moderate Dysplasia CIN II High-grade SIL Pap 3A2 

Severe Dysplasia CIN III High-grade SIL Pap 3B 

Carcinoma in situ CIN III High-grade SIL Pap 4 

(Microinvasive) cancer (Microinvasive) cancer (Microinvasive) cancer Pap 5 
Table-2. Terminology for report cervical cancer precursors. Dysplasia expression compared to CIN terminology, 

the Bethesda system and Papanicolaou stages (Nijhuis, 2007). 
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Figure-1. CIN lesions based on cell characteristics and the determination of HPV integration (Woodman CBJ, 

2007). 

 

 

 
Figure-2. Colposcopic picture of CIN grades on the cervical mouth after treating with acetic acid (Joshi, 2009) 

 

 The most performed cervical cancer treatment is surgery. The abnormal cell area, the 

CIN, is surgically removed. It is not always necessary to remove the hole cervix, with new 

surgery techniques the cervix might be spared. Some surgical techniques are: abdominal 

radical hysterectomy, laparoscopic assisted radical hysterectomy and fertile-sparing surgery. 

Abdominal radical hysterectomy is surgical removal of the uterus. The morbidity of this 

surgery is relatively high and about 80% of the patients suffer from bladder dysfunction. A 

novel nerve-sparing technique show significant improvement for bladder dysfunction. With 

laparoscopic assisted radical hysterectomy the hole cervix is removed with help of an 

instrument that makes the structures in the pelvis visible and with this instrument no big cuts 

have to be made (MedicineNet, 2010). This procedure is often performed because it has lower 
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blood loss and quicker recovery time. Fertility preservation has become an important issue in 

surgical treatment of cervical cancer because nowadays more women delay their pregnancy 

until their thirties. For cervix sparing surgery radical trachelectomy or resection of only the 

cervix parametrial tissue was performed (Zakashansky K, 2009). 

 Radiotherapy is treatment with ionizing radiation (MedicineNet, 2010). Radiotherapy 

that regulates the dose delivery to the clinical target is called intensity modulated radiotherapy 

(IMRT). Organs next to the target (the cervix) will be spared. Radiotherapy is performed 

when the tumor is localized at a known and fixed point. Radiotherapy is often used in 

combination with surgery in more severe carcinomas. Some side effects of radiotherapy are 

early menopause, fibrosis of the vagina and sexual dysfunction (Baalbergen A, 2010). 

 Chemotherapy is treatment that use specific drug to destroy cancer cells. The drugs are 

stopping or slowing down the cell growth of cell that divide quickly, like cancer cells 

(MedicineNet, 2010). Chemotherapy usually performed when the tumor is big or has spread 

in tissue around the cervix. Chemotherapy shrinks the tumor what might make surgery easier 

and it might demolish little unseen tumors (Rydzewska L, 2010). Surely does chemotherapy 

has side effects like hair loss, vomiting, mouth sores, pain and diarrhea (Amgen, 2009). 

 Radiotherapy and chemotherapy often performed in combination with surgery are 

administered before or after surgery to obtain the best results in destroying the tumor 

(Rydzewska L, 2010). 

  

 For preventing cervical cancer it is important to know the risk factors and take them 

into account. Risk factors appear to be cigarette smoking, age of starting sexual activity, 

amount of sexual partners, suffer from HIV, history of genital warts, taking 

immunosuppressive agents and there is a geographical distribution (Waggoner, 2003). 

Furthermore cervical cancer is proven to be related with specific human papillomavirus 

infections (HPV). Of all cervical cancers about 90% appear positive for HPV (zur Hausen, 

2009). HPV types mostly found in cervical cancers, HPV-16 and -18, are decided to be ‘high-

risk’ types and types found in warts and non-malignant lesions, HPV-6 and -11, are defined 

‘low-risk’. The high-risk HPVs are sexual transmitted and result in squamous intraepithelial 

lesions (SIL)(table-2). Mostly the lesions are cleared by the immune system but in a small 

percentage the lesions eventually progress into squamous cell-carcinoma of the cervix (zur 

Hausen, 2002). 

Human papillomaviruses cause morphological cell changes in cervical cells, called koilocytes, 

and were found in early dysplasia, an early stage in cancer. In result, screening for HPV 

appears to predict the possible development of cervical cancer in women (zur Hausen, 2002).  

For better understanding the viral role in carcinogenesis of cervical cancer, the virus 

mechanism is clarified in the next chapter. 

 

Human papillomavirus 

 

Hundreds of papillomavirus (PV) types are detected in humans. Papillomavirus is an 

usual virus also described in birds and mammals. Papillomaviruses could cause benign tumors 

like warts and papillomas in the skin and mucosal epithelia. Some PVs carry a high risk for 

malignant progression of the papillomas leading to microlesions and probably cancer later (de 

Villiers EM, 2004).  

 

PVs have a circular double-stranded DNA genome with sizes little as 8 kb but however a very 

complex molecular biology. HPV unlike other viruses require epidermal or mucosal epithelial 

cells that are still able to proliferate. In these cells viral gene expression is low but even a 
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small expression of specific viral genes results in increased proliferation of the infected cells. 

The HPV genome consist of eight open reading frames (ORFs), E6, E7, E1, E2, E4, E5, L1 

and L2 (figure-3). Three genes code for proliferation stimulation activity: E5, E6 and E7. In 

case of cancer development the viral DNA becomes integrated in DNA of the host cell. The 

expression of E6 and E7 genes in the host cells cause the malignant phenotype because they 

inhibit tumor suppressors p53 and rb (retionoblastoma protein). E5 prevent apoptosis by DNA 

damage (zur Hausen, 2002). 

 Because E6 and E7 have a evident function in cancer development, they are called 

oncogenes. Oncogenes produce oncoproteins. E6 oncoproteins activate telomerase and SRC 

kinases and inhibit p53 and BAK which results in apoptosis resistance, chromosomal 

instability and stimulate growth of malignant cells. E7 inhibits rb which releases E2F. 

Inhibition of E2F cause the upregulation of INK4A which results in apoptosis and aneuploidy 

of the infected cells. The effect of E6 and E7 oncoproteins contribute to tumorigenesis. E6 

and E7 counteract in some ways but together they immortalize human cells strongly (figure-4) 

(zur Hausen, 2002).  

 

 
Figure-3. Organization of the HPV genome. The genome consist of eight open reading frames (ORFs). E5, E6 

and E7 code for proliferation stimulation activity with E6 and E7 causing malignant phenotype after integrating 

in the host cell. E4 helps virus release in the host cell. E1 and E2 are two regulatory proteins and L1 and L2 

regulate the viral capsid composition. Their role in malignancy is not know or not present (zur Hausen, 2002). 
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Figure-4. Functions of the E6 and E7 oncoproteins. E6 and E7 proteins have synergistic effects but they also 

counteract (zur Hausen, 2002). 

 

E1 and E2 are two regulatory proteins for the regulation transcription and translation 

and are present in most of the PVs. Their exact role in malignancy is not determined yet. E4 

helps in virus release from infected cells and two structural proteins L1 and L2 are responsible 

for the organization of the viral capsid. In precancerous and malignant cells, L1 and L2 are 

not expressed (figure-3) (zur Hausen, 2002).  

 

 The virus infection was found to be a target for vaccine development and about 10 

years ago an HPV vaccine was established. The vaccines contain virus-like particles (VLPs) 

and consists of L1 or L1+L2 virus particles (Volkin DB, 2001). These virus particles are 

harmless because they are not present in malignant cells but the particles still induces an 

effective immune response against the penetrating HPV virus. The antibody titer after 

vaccinating is approximately 10 times higher than after clearing a natural infecting and the 

protection maintain for a longer period (zur Hausen, 2002).  

 

This review consider the best methods to decrease the high cervical cancer prevalence 

and the question ‘Is it better to protect women from cervical cancer by HPV vaccination or by 

regular screening and good treatment?’ raised. To answer this question more information 

about cervical cancer screening and HPV vaccination is necessary.  

 

 

Cervical cancer screening 

 

Today a lot of cervical cancer and HPV screening methods are known and in use to 

prevent cervical cancer and to treat cervical cancer on time (zur Hausen, 2002). Screening for 

cervical cancer is recommended from an age of 30 (Oglivie GS, 2010). An age of 30 is the 

most obvious age taking in account the age of starting sexual activity and the viral 
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carcinogenesis. It takes about 15-30 years from primary infection until invasive growth of 

cancer cells (zur Hausen, 2009). The most common screening method is cervical cytology: the 

Pap smear. In 1952 Papanicolaou invented the Pap technique and launched Pap screening 

(Gasparini R, 2009). A Pap test detect precursor lesions based on morphological 

abnormalities of the cells (table-2). Using a brush, the gynecologist gather cervix cells from 

the cervix wall. Cell morphology is examined under a microscope (Franco EL, 2001). A Pap 

test classification system is developed to define the severity of the neoplasia. When Pap 

testing results in CIN a subsequent test is performed. The probably CIN is treated with acetic 

acid which colors the abnormal cells white (Pathology, 2010). Using a colposcope the effect 

of the acetic acid is visible. Colposcopy is examination of the cervix with a binocular 

microscope, a colposcope. Acetic acid colors koilocytes white, which indicate early dysplasia 

(Louwers JA, 2009). For a closer look at the abnormal cells a biopsy could be taken and the 

cells will be observed trough a microscope (Healthwise, 2009).  

 

Pap test results show not always striking results for cervical neoplasia detection. 

Possible due the location of the lesions high up in de cervical canal and thus less accessible to 

the brush. To improve screening a high-risk HPV (hr-HPV) DNA test is performed. High-risk 

HPV is present in 99.7% of the cervical neoplasias (Zielinksi GD, 2003). The hr-risk HPV 

DNA test is very sensitive compared to cytology tests. Sensitivity of hr-HPV DNA tests is 

94.6% whereas Pap tests show 55.4% sensitivity (Mayrand M, 2007). High-risk HPV DNA 

tests show relatively low specificity compared to cytology test because the hr-HPV DNA test 

is that high sensitive, that also hr-HPV positive samples without CIN development are 

selected, called false positives. Furthermore younger women show again lower specificity of 

the HPV test because transient infections are very usual and will be cleared within a certain 

time (Meijer CJLM, 2008). 

 

Two common hr-HPV DNA screening tests availably are hr-HPV Hybrid Capture 2 

assay (hc2) and the consensus primer GP5+/6+ PCR with and enzyme immunoassay (EIA). 

Both assays target hr-HPV types 16, 18, 31, 33, 35, 39, 45, 51, 52, 58, 59 by recognizing the 

specific consensus sequence of the HPV types.  

A relatively new test on the market for the detection of hr-HPV is the Greiner Bio-One 

PappiloCheck assay. The assay is a PCR-based method using a consensus primer set that 

targets the E1 region of HPV DNA. With this assay 25 hr-HPV types are detectable, 2 

possible hr-HPVs and 8 low-risk HPV types (Hesselink, 2010).  

Studies have indicated that positive results of hr-HPV test does not automatically 

prove viral etiology. Viral mRNA encoding E6 and E7 oncoprotein markers seem also a 

possibility for detecting cervical neoplasia. As told before E6 and E7 inactivate p53 an rb 

tumor suppressor genes respectively. Immunohistochemistry detection for p53 fails through 

his absence. Absence of p53 may be informative to determine hr-HPV activity. A p53 marker 

was developed. Also E7 oncoproteins may provide a hr-HPV marker. Rb inactivation results 

in an upregulation of the cyclin-dependent kinase inhibitor p16INK4A. P16INK4A 

immunostaining is related to the presence of active hr-HPV. A second marker, p16INK4A 

marker raised (Zielinksi GD, 2003). 

 

Although cytology has been studied for a long time and is a widely accepted screening 

method, for good screening the technologies must guarantee an optimal balance between 

clinical sensitivity and specificity. In the hr-HPV screening test both sensitivity and 

specificity were high (≥90%) (Meijer CJLM, 2008). The cytology test show less balance: Pap 

smear sensitivity was 55.4% and the specificity was ≥90% (Mayrand M, 2007). High-risk 

HPV screening seems to be a good alternative for cytology screening because it shows more 
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balance between sensitivity and specificity, and HPV screening show considerably better 

results in CIN2/3 detection (Meijer CJLM, 2008).  

 

 

HPV vaccination 

 

 For treatment of cervical cancer usually surgery of the dysplastic tissue is performed. 

It is generally known that 99% of the cervical carcinomas contains hr-HPV. Removing only 

the dysplastic tissue does not remove the normal-appearing but still HPV-infected tissue. It is 

desirable to destroy this infection to prevent new cervical cancer development in time. 

Because of the well-known knowledge of the viral antigens and the virological, genetic and 

pathological progression of HPV, HPV vaccines could be designed. Two different types of 

HPV vaccines are available: prophylactic (preventive) vaccines and therapeutic (curative) 

vaccines (Mahdavi A, 2005). This review is particularly in the interest of the prophylactic 

vaccine. 

  

Prophylactic vaccines are vaccines which prevent an infection. The hr-HPV types 16 

and 18 are found in high-grade lesions in a percentage of 77% and 54% respectively (Huh W, 

2010). This is why vaccination research particularly target these specific HPV types. HPV-16 

L1 capsid proteins form virus-like particles (VLPs) which proven to be highly antigenic when 

injected. Injection with VLPs results in very high IgG titers of serum-neutralizing antibodies 

who provide protection against the infectious virus. HPV is an sexually transmitted infection 

(STI) that manifest in the mucosal surface of the genitals. The IgG and IgA antibodies are 

secreted or synthesized by local plasma cells. This provided direct immunization of mucosa-

associated lymphoid tissue. Monovalent HPV-16 L1 VLP vaccine, against HPV-16, and 

bivalent HPV-16/18 L1 VLP vaccine, against HPV-16 and -18, protect for infection the same 

way. Both vaccines were found to be safe, highly immunogenic, well tolerated and effective 

(100% and 95.1% respectively) in the prevention of temporal and persistent cervical HPV 

infections. Also polyvalent vaccines reach the market. The quadrivalent HPV-6/11/16/18 

vaccination protect against more HPV types at once (Mahdavi A, 2005).  

 Two commercial available vaccines are the bivalent vaccine: Cervarix® (approved 

September 2007 by the Food and Drug Administration), and the quadrivalant vaccine: 

Gardasil® (approved June 2006 by the Food and Drug Administration) (Madrid-Marina V, 

2009). Cervarix® show a quicker and more clear immunogenic response to the vaccine 

antigen because in contrast with Gardasil® because Cervarix® only consists HPV-16 and -18 

antigens. Although the immunogenic response of Gardasil® takes longer, this vaccine 

protects also against genital warts. After vaccination with Cervarix®, serum show a high level 

of antibodies over a long period, at least for 6 years. On the other hand Gardasil® show 

stronger immune memory so no need for a booster (a sequel vaccination after a certain 

period). Final, Cervarix® gives better protection against CIN1 and Gardasil® show higher 

potency for protecting against CIN2 and CIN3 manifestation. In result both vaccines are safe 

and effective and both vaccines are usable in different circumstances (Bornstein, 2009).  

  

The therapeutic vaccinations are designed to fight already-established HPV infections 

and HPV-related diseases. The goal of therapeutic vaccines is to activate a cellular immune 

response which could target virus particles. The vaccination has to invade the antigenic 

determinants from early HPV proteins. As described before, E6 and E7 proteins maintain the 

malignant phenotype thus E6 and E7 provide good target for developing antigen-specific 

immune therapies or vaccines in cervical cancer. Therapeutic vaccines induce cell-mediated 

immune responses targeting E6 and E7. After vaccination a strong cytotoxic T-lymphocyte 
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(CTL) activity and antitumor response should be generated. Also higher levels of lesion-

associated CD4+, CD8+ and CD1a+ immune cells should be noted (Mahdavi A, 2005). 

Six therapeutic HPV vaccines are known, whether in clinical use or not. Therapeutic 

vaccine examples: 1) Vector-based: viral/bacterial; 2) Peptide-based; 3) Protein-based; 4) 

DNA-based; 5) Dendritic Cell (DC)-based and 6) Tumor Cell-based vaccines. There are some 

differences among the vaccines in immunogenic properties and some vaccines evoke safety 

concerns. For more details the review is recommended (Mahdavi A, 2005). 

  

In return to the prophylactic vaccination, the desired target group for vaccination is 

girls at the age just before start to be sexual active. Usually a safe age is girls aged 12 years 

(figure-5). Since 2009 the ministry of health decided to include HPV vaccination  in the 

National Immunization Program (NIP) in the Netherlands. Girls aged 12 years are standard 

vaccinated against HPV with the bivalent vaccine. A catch-up program is introduced for girls 

aged 13-16 based on age of sexual debut and sexual activity (Kramer M, 2010). Also in other 

countries it is decided that the optimal age for HPV vaccination is 12-year-old girls. 

Vaccinating all 12-year-old girls would reduce cervical cancer incidence by 61.8% (Mahdavi 

A, 2005). 

 

 
Figure-5. Age of first sexual intercourse (bars) and percentage of having sexual intercourse by age (line) in the 

Netherlands (Kramer M, 2010). 

  

The HPV vaccine cope with some expectations. First the vaccine should be safe 

because it would be given to young healthy girls. Second, the vaccine should be usable in 

settings with poor resources, like developing countries where cervical cancer is more a 

problem than in western countries. Third, the vaccine should be inexpensive so everybody has 

access. Fourth, the vaccine should be effective after one single dosage (a three-dose course) 

and one shot (one course) should be protect women for many years. Finally, the vaccine 

should guarantee reduction in the incidence of cervical cancer. In summary, joining these 

vaccine conditions might reduce the physical, psychological and the financial costs associated 

with cervical cancer screening, detection and treatment (Mahdavi A, 2005). 
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Advantages and disadvantages of the HPV vaccine 

 

 The HPV vaccine is commonly available for a couple of years and it seems to be a 

promising vaccination to reduce the cervical cancer incidence. Despite of the positive 

prospect, some studies are more critical. For answering the question: ‘Is it better to protect 

women from cervical cancer by HPV vaccination or by regular screening and good 

treatment?’ it is important to balance the beneficial and adverse effects of the general vaccine 

introduction (Haug, 2009).  

 

Advantages 

First, HPV vaccines show high efficacy (98%) for preventing temporal and persistent 

infection and also precursor lesions associated with HPV-16 and -18 infection (Jacob M, 

2005).  

Second, in developing countries cervical cancer is a big problem in woman. Incidence 

rates are high (61 per 100.000) compared to western countries (11 per 100.000) and 80% of 

the women who suffer from cervical cancer dies. In developing countries it is hard to onset 

and maintain high-quality cytology-based services. Thereby is HPV a sexually transmitted 

infection but condoms, unlike for AIDS, provide limited protection against HPV infection. 

HPV is commonly found on the skin areas not covered by a condom. Vaccinating for HPV in 

these countries will be an huge improvement in preventing cervical cancer, result in reduction 

of the incidence around the world (Jacob M, 2005).  

Third, HPV vaccination might prevent preterm delivery and infertility in women. This 

by reducing the cervical cancer incidence and thus its probable damaging treatment like 

hysterectomy (Wacholder S, 2010).  

Finally, if decided to standard administer the quadrivalent vaccine instead of the 

bivalent vaccine, might get more people vaccinated. The quadrivalent vaccine protect against 

the hr-HPV types HPV-16 and -18 for cervical cancer but also for the low-risk HPV types 

HPV-6 and -11 which prevents genital warts. The idea of warts on their private parts might 

even encourage men to take the vaccine. This results in less HPV transfer to women and a 

decrease in the cervical incidence (Jacob M, 2005). 

 

Disadvantages 

First, in all cases of HPV infection the immune system clears 90% within two years  

(Kramer M, 2010). So it might be that the vaccination is a lot of noise about something that is 

not as harmful as it appears. Cytological screening alone might be sufficient enough.  

Second, data from trials with vaccinating women with the quadrivalent vaccine show 

that women negative for all four HPV types before vaccination acquire full protecting against 

the HPV types. Meanwhile women infected with one of the HPV types before vaccination, 

acquire only protection from the HPV types they do not have already gained. This results in 

lower effectiveness (30%) (Munoz N, 2009). 

Third, some clinical trials showed some unfavorable events on vaccination injection-

site like rhinitis, vertigo and tension headache (Munoz N, 2009). Also some hypersensitive 

reactions are found like anaphylaxis, transverse myelitis, pancreatitis and venous 

thromboembolic. Both of these side-effect show not much difference compared to other 

vaccinations, for example with saline, and it cannot be proven it is really a reaction to the 

HPV vaccination (Haug, 2009). However, girls were prone to fainting after getting the shot of 

Gardasil® and more than two dozen girls in the US died shortly after getting immunized with 

this vaccine. Also girls that smoke, had overweight or were on birth-control pills show high 

risk to develop blood clots (Park, 2009). In result, the vaccine appears to be not so harmless as 

is encountered. 
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Fourth, the two common HPV vaccinations, the bivalent and the quadrivalent, protect 

against HPV-16/18 and HPV-6/11/16/18 respectively. But there are more than 100 different 

HPV types known in humans and at least 15 of these types are oncogenic. Commercial 

vaccines only protect against two or four HPV types. That means that about 12 more HPV 

types might induce cervical cancer and even with the vaccination women are still susceptible 

for hr-HPV (Haug, 2009).  

Fifth, in 2006 the first HPV vaccine was licensed in the United States. Clinical trials 

and follow-up studies to the socially effects for women of the vaccine are just proceed for 

four years. The vaccine needs to provide a long-lasting immune response and not require a 

booster dose in time. Cervical cancer incidence in response to the vaccine-effect 20 or 40 

years from now is impossible to predict (Haug, 2009). 

Sixth, it appears there are some geographic variations in the distribution of the hr-HPV 

types. The standard bivalent and quadrivalent vaccines do not provide protection these 

countries. It might be useful to make a new vaccine against the hr-HPV types that dominate a 

certain area. Epidemiological data are necessary to develop an appropriate multivalent HPV 

vaccine for different regions (Jacob M, 2005). 

Finally, vaccinated woman need to proceed with the cytological screening program. 

The protective feeling from vaccination could lead to a decline in screening among vaccinated 

woman, which might be result in an increase in cervical cancer incidence as effect from an 

infection with other hr-HPV types (Bauch CT, 2010). A clear graph show the overall results 

(table-3). 

 
Advantages Disadvantages 

High efficacy Too much fuss about the cancer incidence 

Improvement in the vaccination program of 
developing counties and decrease the incidence 

enormously 

No full protection when already gained one of the 
HPV types 

Healthy cervix to get pregnant and give birth Side-effects 

Men take the vaccine against genital warts Only protection against two HPV types although 
15 oncogenic HPVs determined 

 Long-term effects not known 

 Geographic variations in hr-HPV types 

 Decline in screening 
Table-3. Advantages and disadvantages of the HPV vaccine. 

 

 

Conclusion and discussion 

 

 Before a clear conclusion could be made a few topic should be discussed. Considering 

the advantages and disadvantages of the HPV vaccine some critical points notes should be 

taken into account.  

First in all of the cohort studies done to the vaccine efficacy or cytological screenings, 

specific exclusion criteria, like disease and history, are maintained. This might indicate that 

women in the studies were at lower risk to gain HPV then women in the general population 

(Munoz N, 2009).  

Second, the vaccine is recommended for girls aged 12-year-old. In this age groups 

parents are the decision-makers about immunizations. Because HPV is a sexually transmitted 

infection, parents are concerned that providing the vaccine would appears to permit sexual 

activity. So first parents should be informed about the vaccine. Promotion by physicians play 

an important role in parental acceptation and the success in vaccination programs. Perception 
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of cervical cancer risk and knowledge of the benefits of the HPV vaccine are important 

factors that parents will make decide to vaccinate their daughters (Jacob M, 2005). 

 Third, social inequalities, like social layers with a lot of single parenthoods, ethnic 

minorities, big family sizes and maternal smoking, were associated with lower vaccination 

uptake. Vaccination against HPV is a three-dose course, more ethnic minority group and 

people from deprived areas do not finish the three shots. An unfinished vaccination serie does 

not provide protection against HPV infection. Both vaccination and screening rates are lower 

in deprived populations. It is important  to overcome these specific cultural and religious 

barriers to succeed HPV vaccination programs (Roberts SA, 2010). 

Fourth, the innovation of the bivalent HPV vaccine to 12 year old girls is not likely to 

provide benefits to women of an older age group as they already been infected once and also 

receive cervical screening. For this large group of unvaccinated women it is beneficial for 

health and economic effects to implement HPV DNA testing in the cervical screening 

program. Implementing the HPV DNA test is cost-effective even with interval screening up to 

7.5 years. When the interval is longer (7.5-10 years), cancer treatment costs outweigh savings 

from diagnosing and treating fewer CIN2/3 (Berkhof J, 2010).  

Finally, if not every single vaccinated woman get screened, it will not be clear if the 

HPV vaccination significantly prevents cancer incidence (Suba EJ, 2010). 

 

In conclusion, this review was intended to answer the question: ‘Is it better to protect 

women from cervical cancer by HPV vaccination or by regular screening and good 

treatment?’. To obtain a conclusion, the subjects: cervical cancer; human papillomavirus; 

cancer treatment; HPV vaccine and the pros and cons of the HPV vaccine were discussed. 

There are good cancer treatments available and although more disadvantages of the vaccine 

were found, the advantages predominate. 

To decrease the cervical cancer incidence it seems promising to provide all 12-year-old girls 

the bivalent vaccination, with a catch-up program for older girls who are not sexual active yet 

(Kramer M, 2010). 

It is still recommendable for vaccinated women that reached the age of 30 to add cytological 

screening every five years because the long-term effects of the vaccine is not known. By the 

time the long-term effects are proven, it might be that cytological screening is recommended 

later in life or will be abolished. Furthermore it is recommendable for not-vaccinated-women, 

aged 30, to get screened every five years for hr-HPV. If hr-HPV infected, women could triage 

cytological screening (Oglivie GS, 2010).  

Likewise it is important to continue screening because the vaccination does not cover all the 

hr-HPV types. With introduction of the bivalent vaccination a shift in screening preferences 

occurred. New cervical cancer screening protocols are namely based on HPV DNA detection. 

Current scientific evidence clearly recommended a first-line screening test, the most sensitive 

HPV DNA test. The most specific cytopathology (Pap smear) could be used for triage and 

diagnosis (Bosch FX, 2008). Furthermore, the HPV DNA test is more cost-effective because 

its high sensitivity allow 5 to 7.5 year intervals of test performing (Berkhof J, 2010). 

In developing countries the HPV vaccine should be added to the standard vaccination 

program same as the hepatitis B vaccine and the DTP vaccine. Particularly because in 

developing countries the cervical cancer incidence is very high and its mortality rate is 

unacceptable. The vaccine should be better promoted in developing countries but also in 

western countries. There are still social layers and cultures who are not familiar with the 

vaccine in result they do not (want to) vaccinate (Roberts SA, 2010). 

Summarizing all the used studies the main question could be answered. To decrease the 

cervical cancer incidence, women should be vaccinated but also screening definitely should 

be continued. For cervical cancer prevention qualitative new protocols are developed which 
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contents full advantage of the HPV-based technology for screening and vaccination (Berkhof 

J, 2010). 

 

In the future more research should be done to the long-term effect of the HPV vaccine. 

Besides it is very important to analyze the geographical distribution of the hr-HPV types. 

More epidemiological data are necessary to develop HPV vaccines adapted to the HPV type 

prevalence. Finally, prevention is better than cure.  
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