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Abstract 

Although the integration of the fragmentary data concerning the total expenses 
borne for the early diagnosis and the treatment of HPV-induced pathologies is 
problematic, it is possible to break down the total burden of HPV-induced 
events into the leading determinants of cost. By entering the results obtained 
from several published studies into a model specifically designed to evaluate 
the economic effectiveness of the implementation of a multi-cohort 
vaccination strategy in Italy, it is possible to estimate the effect of the 
quadrivalent vaccine in terms of number of prevented events and the potential 
cost reduction. The quadrivalent vaccine should determine a significant cost-
saving of 68.6%, corresponding to approximately 70 million euros.  
 
Introduction 

The exponential growth of healthcare demand urges that medical decisional 
processes are based on the comparison of alternative options that compete 
within an economical context characterized by limited resources. The same 
applies to those events which require a considerable fund allocation, like the 
prevention of the cervical cancer and of the main HPV-induced pathologies. 

Although the integration of the fragmentary data concerning the total expenses 
borne for the early diagnosis and the treatment of HPV-induced pathologies is 
problematic, it is still possible to estimate a sufficiently reliable range of 
absorbed economical resources. In Italy, it has been estimated that every year 
the total cost of the HPV-related pathologies ranges between 200 and 250 
million euros [1]. A significant portion of these costs, in excess of 210 million 
euros [2], is absorbed by the prevention and treatment of pre-cancerous lesions 
and invasive cervical cancer. This expense level, weighted by demographic 
dimensions and/or by macro-economic indicators (GDP, medical expenses in 
relation to the GDP) is however lower than the costs estimated for the U.S. 
(~1.7 billion dollars) and the Great Britain (~300 million euros) [3, 4].  

 
Determinant of costs of HPV-induced events 

On the ground of the most conservative data [1], it is possible to break down the 
total burden of HPV-induced events into the leading determinants of cost, 
according to what indicated in Table I.    



 
Table I – Economic impact of the HPV-induced pathologies 

Process Estimated number 
of cases[3, 5-19] 

Average 
cost (€) 

Expense interval 
(€ in Ml)  

Pap tests (a) 4,000.000 – 4,600.000 15 60.0 – 69.0 

Abnormal Pap tests 315,000 – 415,000 15 4.7 – 6.2 

Colposcopies 107,000 – 116,000 250 (c) 26.8 – 29.0 

LSIL & ASCUS (d) 78,000 – 91,000 400 31.2 – 36.4 

HSIL (e) 11,700 – 13,700 900 10.5 – 12.3 

Cervix-carcinoma 3,500 – 4,000 16.700 58.5 – 66.8 

Genital warts(f) 104,000 – 125,000 240 25.0 – 30.0 

TOTAL COSTS   216.7 – 249.7 

(a) = value calculated conservatively on the total female population deemed eligible for the screening (25-
64 year old) 

(b) = including a percentage of unsuitable samples 
(c) = including pap test and colposcopy repetitions in the follow-up period 
(d) = ASCUS (atypical squamous cells of undetermined significance); LSIL (Low grade Squamous 

Intraepithelial Lesions) 
(e) = HSIL (High grade Squamous Intraepithelial Lesions) 
(f) = unpublished data of the Henley Centre for Value Improvement, Henley Management College, Oxford, 

UK  

 

Reduction of low-grade lesions and relative costs 

By entering the results obtained from several published studies [20-24] into a 
model specifically designed to evaluate the economic effectiveness of the 
implementation of a multi-cohort vaccination strategy in Italy, it is possible to 
estimate the effect of the quadrivalent vaccine in terms of number of 
prevented events and the potential cost reduction. In particular, Table II 
indicates the number of the currently observed events and the expected 
maximum reductions of abnormal Pap tests, colposcopies, low-grade lesions 
and ASCUS, while Table III includes the valorisation of the cost reductions. 

 

Table II – Yearly maximum theoretical projection of events that can be 
prevented with the quadrivalent vaccination compared to the HPV event 

cumulative incidence 

Process Initial 
events 

HPV 6-11 

Prevented 
events 

HPV 16-18 

Prevented 
events 

HPV 6-11 
effect 
(%) 

HPV 16-18 
effect 
(%) 

Net total 

Anomalous 
Pap tests 

415,000 47,643 190,573 11.5% 45.9% 57.4% 

Colposcopies 116,000 10,433 59,121 8.9% 51.0% 59.9% 

LSIL & ASCUS 91,000 8,354 46,246 9.2% 50.8% 60.0% 

Genital warts 125,000 112,500 -- 90.0% -- 90.0% 

 



The projection’s results are consistent with the outcomes of a recently 
published case-control study on the prevalence of carcinogenic low risk HPV 
viruses (types 6 and 11) and high risk ones (types 16, 18, 31 and 33) [25]. On a 
total amount of 1,636 women with an abnormal Pap test, the HPV viruses, 
types 6 and 11, were the most frequently types recorded in the ASCUS 
category, (60.8% on the whole). In particular, in the 24.2% of the cases, it was 
HPV type 6 and in the 36.6% of the cases, it was HPV type 11.  

The same frequency was observed in LSIL, where HPV 6 and 11 were the most 
frequently found types, with percentages of 12% and 23% respectively. These 
evidences confirm the previous observations on the high frequency of HPV 6 
and 11 in women with a borderline cytology (percentages exceeding the 35% for 
ASCUS and the 42% for LSIL) [26, 27].  

From the analysis of table III, it can be observed that the decrease of abnormal 
pap tests, colposcopies, pre-cancerous low-grade lesions and ASCUS induced by 
HPV 6-11, can determine cost reductions of 6.6 million Euros. If we add, to this 
value, the percentage of expenses that are allocated to the treatment of 
genital warts, which burden directly on the National Health Service at the rate 
of a minimum proportion of about 35% of the total, the cost reduction 
determined by the quadrivalent vaccine is bigger than 16 million euros.  
 

Table III – Yearly cost abatement achievable by the maximum theoretical 
reduction of low-grade preventable events 

Process HPV 6-11 

Prevented 
events 

Cost 
reduction 
(€ in Ml) 

HPV 16-18 

Prevented 
events 

Cost 
reduction 
(€ in Ml) 

Total 
reduction 
(€ in Ml) 

Anomalous 
Pap tests 

47,643 0.71 190,573 2.86 3.57 

Colposcopies 10,433 2.6 59,121 14.8 17.4 

LSIL & ASCUS 8,354 3.3 46,246 18.5 21.8 

Total 66,430 6.6 295,940 36.2 42.8 

Genital warts 112,500 27.0 -- -- 27.0 

TOTAL 178,930 33.61 292,117 36.2 69.8 

 
 
Effects in time of the quadrivalent vaccination on the low-grade 
lesions and on the genital warts  

The model evaluating the overall effectiveness of the multi-cohort vaccination 
strategy, provides also the possibility to identify other clinical indicators (i.e. 
prevented events) and economic indicators (i.e. break-even point and 
vaccination convenience) which are useful to establish the investment level 
compatible with the available resources in order to ensure equitable access and 
offer parity to the female population deemed eligible to vaccination. As a 
result, the 3-cohort vaccination strategy is the most cost-effective option. 
Taking into account the above mentioned considerations, it is possible to make 
a projection of the low-grade lesions over time (Figure 1).   
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Figure 1
 

 

Genital warts excluded, the HPV 6 and 11 contained in the quadrivalent vaccine 
are responsible for the decrease of the low-grade lesions in the 18.4% ± 0.2% of 
the total cases (range: 18.2% - 18.6%). Taking into account the genital warts, 
the contribution of HPV 6 and 11 is even more evident (Figure 2). In this case, 
the percentage rises to 43.2% ± 6.5% (range: 34.8% - 53.1%).  
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Figure 2
 



By repeating the same process, with cost variables only, it is possible to obtain 
a projection of cost-savings connected with the prevention of low-grade 
lesions, as a result of the use of the quadrivalent vaccine. Figure 3 shows both 
the curve related to the resources necessary for the implementation of the 
multi-cohort vaccination program (incremental costs), and the total savings 
limiting curve. By adding the cost-savings of the low-grade lesions induced by 
HPV 6-11 to those of the averted genital warts, the value of potential reduction 
of the costs for the quadrivalent vaccine is of about 34 million euros (Figure 4).   
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In conclusion, comparing the total reduction of costs for the low-grade lesions 
and genital warts with the expenses currently borne to manage these 
pathologies (corresponding to approximately 102 million euros), the 
quadrivalent vaccine should determine a considerable cost-saving of 68.6% 
(equivalent to approximately 70 million euros).  
 
The solution to the problem of the effectiveness of resource allocation in the 
health sector cannot merely be based on the persistent search for the lowest 
price for required goods or services. An objective «spending review» that 
allows qualifying the costs and make economical and profitable strategic 
choices cannot be disregarded to provide diagnostic instruments, drugs and 
vaccines that are innovative and characterized by a high technological content. 
For vaccines, these considerations take an even more relevant importance. In 
fact, as also suggested by the World Health Organization, making public health 
choices exclusively on the ground of prices can be chancy and anti-economic 
[28].  
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