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Introduction 

Human papillomavirus (HPV)-related cancers, including cervix, anus, vulva, vagina, penis, 

oral cavity, and pharynx (1,2), are the most prevalent type of cancer in the world (3). In 

2012, the total incidence and mortality for all types of HPV-related cancers were over 2 and 

1 million, respectively (3). From the patient perspective, HPV-related cancers extensively 

reduce not only the health-related quality of life (HRQoL) but also social interaction 

capability and personal income (1,4–6). From the government perspective, there are several 

consequences of HPV-related cancer including the increase of expenses for cancer 

treatments and significant reductions in the national revenues, especially from income taxes. 

Since the correlation between cervical cancer and HPV infection is considered as the 

strongest among HPV-related cancers (7–11), it apparently becomes an acceptable model on 

managing HPV-related cancers in general. In addition, several findings showed that the 

prevention of HPV infection will indeed “evidence-based” reduce the incidence of cervical 

cancer (12–16). Therefore, the initial recommendation on HPV-related cancer management 

is HPV vaccination for the pre-sexually-active-period girls (13), with sexual contact being 

considered as the main transmission route of HPV infection. Basically, there are two 

available vaccines in the market: Cervarix (a bivalent vaccine containing HPV16 and HPV18 

manufactured by GlaxoSmithKline) (17) and Gardasil (a quadrivalent vaccine containing 

HPV6, HPV11, HPV16 and HPV18 manufactured by Merck & Co.) (18,19), Gardasil is currently 

being upgraded into Gardasil-9, which contains more types of high-risk HPV (hrHPV): HPV31, 

HPV33, HPV45, HPV52, and HPV58 (18,20). Apart from its main purpose of preventing the 

infection of HPV16 and HPV18, Cervarix offers an additional benefit in prevention of other 

types infection from hrHPV through cross-protection (21,22), while Gardasil-9 offers not only 

protection from all recognized hrHPV but also HPV6 and HPV11 which are responsible for 

genital warts (23–25). 

Since the development of cervical cancer generally requires a long period of time (7), a 

previous recommendation on cervical cancer prevention strategy concerns cervical 

screening, intended to detect the early stages of cervical cancer as well as pre-cancer stages 

(26,27). The screening provides its optimum benefit when immediate treatment for the pre-

cancer or early stage of cervical cancer is implemented (26,28). Cytology-based cervical 

screening (pap-smear) has been widely implemented and its effectiveness in preventing the 

incidence and mortality related cervical cancer has been evidenced (15,16,29). Yet, the 

implementation may be complex and non-optimal, and highly skilled health-care providers, 

advanced technology, and high costs are required (30). Therefore, several alternative 

methods are offered with their own advantages and disadvantages, including visual 

inspection and HPV DNA screening (15). While visual inspection (either using Acetic Acid or 

Lugol Iodine) offer simpler requirements, low cost and low sensitivity (15,27,31), HPV DNA 

screening provides a higher efficacy, less invasive method but high cost for its 

implementation (13,15).  
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Likely, in order to achieve its maximum benefit, both HPV vaccination and cervical screening 

should be provided – optimally for free - on the national scale of, for example, Indonesia. 

However, various issues exist with regards to its implementation in a country. The costs, 

cost-effectiveness, acceptance and preparedness of health care providers are some of the 

main issues that have to be handled by the governments (13,32,33), with health care 

systems’ organizations and political will being considered as the ultimate key factors for an 

adequate cervical cancer prevention policy. Notably, the political willingness in Indonesia to 

form one national health care system provides a solid foundation for cervical cancer 

prevention strategy, as analyzed in this thesis. Let’s however first turn to lessons learned 

from the Dutch situation. 

Lesson learned from a developed country: the Dutch setting  

Health technology Assessment in the Netherlands  

In order to ensure broad coverage of and equity in health care services, the social health 

insurance system has once been implemented in the Netherlands and is under continuous 

revision (34). All residents are protected by basic health insurance provided by insurance 

companies under the health insurance law. Health services which are essential for the 

community are provided for free and medicines are reimbursed (despite a modest “eigen 

bijdrage” or own payment). There are 3 main bodies involved in the drug reimbursement 

system in the Netherlands: (i) The Ministry of Health, Welfare & Sports (“Volksgezondheid, 

Welzijn & Sport”, VWS), which is responsible for the overall pharmaceutical policy and 

decides the maximum wholesale price, reimbursement status and the price of 

pharmaceuticals; (ii) The Medicines Evaluation Board (“College ter Beoordeling van 

Geneesmiddelen”, CBG), responsible for the evaluation of pharmaceuticals and providing 

the marketing authorization; (iii) and The Health Care Insurance Board (“College voor 

Zorgverzekeringen”, CVZ; recently transformed into “Zorginstituut Nederland”) which 

advises the Ministry of VWS on the reimbursement of the medicines. This decision-making 

process is applied for not only for drug reimbursement but similar approaches exist for other 

areas of health-related policies, such as the Dutch National Immunization Program 

(“Rijksvaccinatieprogramma”, RVP) (35). 

In the Netherlands, the use of Health technology assessment (HTA) as a policy consideration 

in the decision-making process has been introduced since the early 80’s, although only 

intensified in the early 21st century (36). This introduction was initiated in order to deal with 

the development of expensive interventions and ensure its cost-effectiveness (37). The cost-

effectiveness evidence will obviously support the clinical evidence from clinical trials and 

provides a comprehensive overview on how the new pharmaceuticals, including vaccines, 

will impact the national budget. Furthermore, to provide comparable and standardized cost-

effectiveness studies, guidelines on conducting cost-effectiveness analysis for the 

Netherlands were launched on several occasions, inclusive revised guidelines in 2015 issues 

by “Zorginstituut Nederland” (38). Nevertheless, since a formal cost-effectiveness threshold 
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has never been explicitly provided, cost-effectiveness evidence only impacts to a limited 

extent and several further aspects, including social and political issues, could considerably 

influence the decision-making process.  

Cervical cancer prevention in the Netherlands 

The introduction of cervical screening in the Netherlands was started in 1976 using cytology 

testing for women aged 35 to 53 years old with three years intervals. The strategy was 

modified in 1994, extending the age range into 30 to 60 years old and lengthening the 

interval into the range of 3 to 5 years. This modification was intended to not only increase 

the screening coverage and participation rate but also reduce the interval between initial 

testing and retesting. Additionally, this modification was likely performed as well to keep the 

cervical screening cost-effective (39). Since 2013, a self-testing kit is provided by the Ministry 

for women who do not want to make an appointment for a cytology-based test (40). 

The overall performance of cervical screening in the Netherlands is acceptable (40). 

Approximately 800,000 women are invited to do the screening and 400 HPV-related cervical 

cancer deaths are prevented by the screening annually (40). In addition, a new technology, 

namely HPV-DNA screening has been introduced since 2016 (41), with the aim to detect the 

presence of hrHPV including HPV16 and HPV 18. A substantial advantage of HPV-DNA 

screening compared to cytology-based screening is that HPV-DNA testing is less invasive and 

hopefully it will increase the number of women who accept the screening in the future and 

so generate even more benefit to the female population in the Netherlands. 

According to a recommendation from The Dutch Health Council (“Gezondheidsraad”), the 

addition of the HPV vaccine in the RVP for young girls aged 12 to 13 years old and for 13 to 

16 years old girls as a catch-up program has been implemented (35,42) since 2009. 

Technically, invitations are sent to all girls who turn 13 years old and previously, three doses 

of HPV vaccine are provided for free at the Municipal Public Health Services 

(“Geneeskundige en Gezondheidsdienst”, GGD) and at local Youth and Family Centres 

(“Centrum voor Jeugd en Gezin”, CJG).  

With regard to the performance of the program, vaccination coverage was considered poor 

at the early stages of its implementation (35). The vaccination coverage in the first year of 

implementation was around 50% while vaccine coverages for the other vaccines in the RVP 

are generally around 95%. Several issues were considerably influencing the declination of 

the vaccine, including low socioeconomic status, religious groups (so-labeled “Bible Belt”) 

and several ethnic groups. However, in later years the vaccination coverage was gradually 

increasing to 61% on 2014 (43).  

Several strategies have been developed, considered and implemented to increase the 

vaccination coverage, including reduction of the number of doses from three to two doses 

after several major studies showed that there is no significant difference of vaccine efficacy 

in preventing HPV infection between 3- and 2-dose schedules (44–46). Additionally, a cost-
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effectiveness analysis of HPV vaccination on other types of HPV-related cancers suggested 

that vaccination for boys could also be promising, especially when the coverage of 

vaccination on girls is relatively low (47,48). 

Lesson learned from other low and middle income countries 

With respect to its implementation, high-income countries, for example the Netherlands, are 

able to support, optimize and advocate the implementation of the best option of cervical 

cancer prevention strategies. Low and middle-income countries (LMICs), such as Indonesia, 

still encounter some classical issues hampering implementation, including infrastructure, 

human resources and budget (49). Nevertheless, several studies on cervical cancer 

prevention strategies, particularly HPV vaccination, in developing countries showed a 

promising benefit of implementation for patients, government, and society as a whole (50–

54). Yet, next to issues regarding the introduction of HPV vaccination in LMICs, also 

sustainability of the programme presents an important consideration (29,33,55).  

Challenges and opportunities 

Regarding the introduction of HPV vaccine in LMICs, several challenges, including 

sociocultural, health care and political systems, are commonly mentioned. Identify 

challenges related to the introduction of HPV vaccination in LMICs is an initial step in finding 

the most appropriate and cost-effective approach to HPV vaccination. If these challenges are 

faced, opportunities can be grabbed to work towards widespread implementation to achieve 

major benefits at the population level. Below, I will address the challenges now one by one.   

Sociocultural aspects 

Barriers and/ or opportunities which influence the uptake and coverage of the vaccine were 

identified including low knowledge of cervical cancer, parental concerns, stigma, target age 

and group, community sensitization and advocacy (11).  

Knowledge on cervical cancer and HPV infections in LMICs are considered to strongly vary 

(59). A study in Tanzania showed that health workers heard about cervical cancer and HPV 

infection but the details were often incomplete and inaccurate (60). Studies from Tanzania, 

Kenya and Ghana showed that parents have limited knowledge on cervical cancer, but do 

recognize the disease as a deadly illness, a serious threat for their daughters and causing 

physical problems or stress (58,60,61). In addition, parents were also questioned on the 

vaccines’ effectiveness, the safety of the injection procedure and the side effects of the 

vaccine on the reproduction systems (57,58,61). Most of the parents were willing to accept 

the vaccination when the vaccine is provided for free (or at an acceptable price) and as least 

doses as possible (58,61). Studies from Indonesia also showed that there was high 

acceptance of HPV vaccination (96.1%) in Indonesia among parents with Surabaya (98.7%) 

and Bali (97.7%) (57). This reflects an important opportunity for Indonesia since the question 
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on whether young girls are going to be vaccinated is generally driven by parents’ decisions 

(62). 

Health care system 

With regards to the Indonesian health care system, limited numbers of high-skill health care 

providers, high workloads of health-care providers in the facility, vaccine and equipment 

shortages, and low interaction in general between adolescents and health-care providers are 

common issues in LMICs even before the HPV vaccine is included in the vaccination program 

(56,57,60,62).  

Lack of personnel and high workload of health care professionals in the primary health-care 

facilities contribute to issues, as well as the low performance of vaccination in general 

(63,64). With the supply and proportional regional distribution of health-care professionals 

being highly correlated with high vaccination coverage (63,64), the situation is far from ideal 

in LMICs and in general this condition is difficult to achieve by LMICs. In addition, several 

issues which are commonly faced by the health care providers in LMICs, including vast and 

difficult to reach areas and high density of population, still exist (65). Therefore, a policy to 

support the distribution of health-care providers nationwide and well-established 

transportation methods are required to overcome these issues. 

Vaccines shortage immediately generates lower coverage and most importantly lower 

effectiveness of the overall vaccination (66–68). The shortage of equipment, such as 

syringes, consequently may necessitate the use of 1 syringe for several girls which is 

considered a high-risk method of vaccine delivery (56,60,62). A potential strategy to prevent 

such shortages of both vaccines and its equipment involves establishing a long-term 

agreement with both manufacturer and distributor regarding its provision. 

In addition, the fact that adolescents have low interaction in general with health care 

services and potential low-awareness on their future reproductive health could decrease the 

acceptance of HPV vaccination. At even younger ages higher acceptance on vaccination in 

the Indonesian population my exist though (57). Therefore, a school-based educational 

activity (56) and promotion using media (television, radio or the internet) were identified as 

the most preferred methods on sensitizing the population with regards to cervical cancer 

and HPV vaccination, inclusive targeting pre-adolescents (55,57,61). Additionally, stressing 

the introduction of HPV vaccination as cervical cancer prevention strategy instead of 

addressing the sexually transmitted infection (STI) aspects is instrumental for a successful 

program. 

Political system 

A valid and reliable process of Health Technology Assessment (HTA) is expected to provide 

sufficient consideration on new health technologies as required by societies (69–71). This 

would also apply to HPV vaccination. However, the implementation of HTA as one of the 
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main consideration in the health-related decision-making process has not been established 

in several LMICs (72). There are several limitations regarding the implementation of HTA in 

LMICs such as limited evidence in the country-specific context, limited numbers of HTA 

bodies performing such studies and the lack of regulations on how HTAs will exactly impact 

the decision-making process in the country. Often, the implementation of a new health 

policy in LMICs is strongly driven by political considerations of the government (73). 

A strong political commitment could simply be enough for the provision of HPV vaccination 

in a country. This commitment can be influenced by the availability of country-specific 

evidence such as epidemiological and economic burden of cervical cancer, country-specific 

of vaccines’ cost-effectiveness, and of course the impact of the vaccination on the national 

budget (74). 

The fact that HPV infection and cervical cancer are related to sexual transmitted disease, 

women disease and also not included in the Millennium Development Goals (MDGs) by 

WHO makes the prioritization of HPV vaccine as the cervical cancer prevention in LMICs is a 

challenging subject. Additionally, in the perspective of current national budgets, it is difficult 

to make HPV vaccination as the government’s priority since the fiscal benefit of the vaccines 

will be shown in the next few decades. In addition, there is another option which is 

potentially considered more suitable for LMICs since it is cheaper and requires less trained 

health care providers; i.e. cervical screening using visual inspection with acetic acid (VIA) 

(31). Nevertheless, comprehensive assessments, including long-term cost-effectiveness 

analysis, fiscal analysis and budget impact analysis, on the implementation of HPV 

vaccination showed that the addition of HPV vaccination on top of screening in LMICs is the 

most favorable strategy of cervical cancer prevention strategy as well as potentially being 

affordable (this thesis) (28,65,75).  

Cost-related considerations of HPV vaccination delivery for LMICs: Indonesia as a case 

reference 

Despite several efforts having been done by the Global Alliance for Vaccines and 

Immunization (GAVI) Alliance (76) and the Pan American Health Organization (PAHO) 

Revolving Fund (77,78) to facilitate the introduction of HPV vaccination in low-income 

countries and Latin America / Caribbean countries, respectively, providing two doses 

(formerly three doses) of HPV vaccination is still an expensive option for LMICs, including 

Indonesia. Although GAVI and PAHO revolving fund provide significantly lower prices of 

vaccines for its introduction, this reduction is considered as a part of the introduction and 

recurrent budgets have to be borne by a country. Additionally, there are other types of costs 

to consider which are required in the process of introduction and maintenance of HPV 

vaccination, including training, cold-chain improvement, supervision, service delivery 

etcetera (56).  
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Introduction and maintenance cost of HPV vaccination in Indonesia 

Additional costs related to the activities of introduction and maintenance of HPV vaccination 

in the LMICs covers micro-planning; i.e. a plan for vaccination activities at local levels 

considering accessibility, geography, population movements, and cultural characteristics, 

training for vaccine administrators, social mobilization, information, education and 

communication (IEC), cold-chain improvement, wastage managements, service delivery and 

supervision (65,79,80).  

For Indonesia, some advantages in the micro-planning activities may exist, as training for 

vaccine administrators will not be required since HPV vaccination will not be the first 

vaccination for this age group (81). HPV vaccination could be delivered together with the 

sixth dose of diphtheria, pertussis (whooping cough) and tetanus (DPT) vaccine since it has 

exactly the same target population, location of vaccination (school-based) and route of 

administration (intramuscular). 

The main component of HPV vaccines is made from a virus-like protein, not the whole part 

of the organism, which made the vaccines to be considered as among the most stable of 

vaccines (17,19). In addition, various studies, both in and out the laboratory, showed that in 

an acceptable period of time, HPV vaccines are relatively stable even at higher temperatures 

(82). Therefore, an additional cost for cold chain may not be required in the urban districts. 

However, the capital cost of the cold storage in the rural remote areas, such as provinces 

and district levels, do seem relevant and appropriate to take into account in the costings. 

Here, an additional cost to improve the storage of HPV vaccines in every distribution stage is 

notably essential. Since one dose of HPV vaccine is packed in a single dose vial or pre-filled 

syringe dosage form (83) it will obviously need extra space for its storage and delivery. 

An additional IEC activity will be required since the messages are obviously different with all 

existing vaccination programme. This activity is also considered a challenging one since STI 

and even cervical cancer are considered as a scary, taboo or uncommon subject of 

discussion among the target groups population or population in general. Although large 

numbers of scientific evidence regarding the benefit and risk of HPV vaccination for young 

girls population are available, the number and the spread of health care provider in the 

LMICs for IEC activity is considerably not sufficient to cover all the target population (84). 

Eventually, an extra time and effort, which are correlated to an additional service cost and 

allowance, are also needed for training, delivery, monitoring and supervision process of HPV 

vaccination implementation.  

Budget impact, cost-effectiveness analysis and fiscal consequences of HPV vaccination 

With respect to the impact of HPV vaccination policies on national accounts, significant 

increases in national expenses can be expected. The short-term budget impact of HPV 

vaccination will apparently not be favorable in the government perspective, however, the 

clinical and economic benefit of vaccination will show in the next few decades (85). Further 
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evaluations, in particular combined cost-effectiveness (75) and fiscal analysis (86), on a one-

cohort female population in Indonesia showed that on the long term, HPV vaccination 

provides an acceptable incremental cost-effectiveness ratio (ICER) in both the societal and 

governmental perspective with potential huge fiscal benefits. Notably, the ICER was 

estimated at I$1,862 per QALY (75), whereas the Net Present Value (NPV) would be 

I$2.212.310.000 for a 10-million females cohort (86). 

Providing prospective solutions to overcome challenges 

Inclusion of pharmaceutical industry on the national formulary submission process 

In 2013, the Indonesian Ministry of Health (MoH) launched the first national formulary 

covering all pharmaceuticals that have to be provided in the health care facilities (87). The 

review and evaluation of the national formulary have been scheduled at least once every 2 

years and notably, the national formulary has been updated 2 times in the last two years 

(88,89). Next to being performed regularly, the review process involves various stakeholders 

including clinicians, health economics experts, and policy makers to achieve a broad 

involvement of all these parties (90). 

 

Figure 1. The development and evaluation process of the National Formulary 

The evaluation process is started by the Directorate General of Pharmaceuticals and Medical 

Devices of the MoH by requesting the list of new medicines from health care facilities in the 

province and at district levels, health-care program managers, and health care professionals 

organizations. In all these levels of health care facilities, each party discusses and requests 
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medications which are required in the daily practice. This request list, together with the 

supporting evidence, is submitted to the National Committee of Drug Evaluation. After the 

reviewing process, the committee makes a recommendation, consisting of the list of 

accepted medications, to the MoH. Ultimately, the new National Formulary will be 

established and formalized as the National Formulary in Indonesia. This formulary will be 

used as the standard reference by health care providers (from primary to tertiary) in the 

National health care system (90). Notably, the pharmaceutical company does not participate 

in this process. 

With respect to the national formulary evaluation process, an additional perspective from 

the pharmaceutical industry may considerably broaden the perception and interpretation of 

health-related problems, and possibly lead to innovative solutions in Indonesia. 

Pharmaceutical industries commonly have potentially differentiating ideas, specific interests, 

and practical issues on how products or services should be provided in the health care 

facilities and implemented as a national policy (desired revenues, stocks, and cold chain). 

Industry involvement can then be seen as an advantage with the receiving different types of 

inputs, information on feasibility and potential macroeconomic benefits. Finally, with a clear 

and accountable requirement in the decision-making process of national formularies for 

industries, benefits seem achievable for the government as well as for the society as a 

whole. 

Partial implementation based on the incidence rate and budget in the regional level 

As Indonesia is not included in the list of low-income countries nor located on the American 

continent, there will not be any advantages or stimulants from neither GAVI nor PAHO for 

the implementation of HPV vaccination in this country (76,78). Therefore, the introduction 

of HPV vaccine for all regions in the country will need a huge amount of national budget to 

be invested in the vaccination program. 

With the incidence rate of 17.3 per 100,000 population in 2012, the burden of cervical 

cancer in Indonesia is considerably high (3). However, the burden seems not equal among 

regions with the provinces of Yogyakarta and Riau islands as the two ones with the highest 

prevalence (1.5 per million) among provinces in Indonesia (91). in addition, the spread of the 

population is obviously also not equal with the provinces of Jakarta and Yogyakarta as the 

first and second most populated regions in Indonesia, respectively (92). Ergo, investment will 

pose differing requirements in different regions as well as that benefits may differ.  

In addition, there are disparities regarding the regional budgets which influence the 

capability of each province on providing health care services in their own region (93). 

Regional budgets ranged from more than 6 billion International Dollars for the West Java 

province to 374 million international dollars for Gorontalo province on Sulawesi. As the 

implementation of HPV vaccination requires a huge amount of budget to invest, a stepwise 

implementation of HPV vaccination guided by the two indicators of regional 
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prevalence/incidence rate and regional budget could be an acceptable consideration since 

the full-fledged instantaneous national level of implementation is challenging. 

A strict control on vaccine distribution 

Consisting of more than 17.000 islands from Sabang to Aceh province and from  Merauke to 

Papua, the production, distribution, and delivery of pharmaceuticals, especially vaccines 

poses a challenging issue in Indonesia. With regards to actual vaccination policy 

implementation, there are further potential problems which could occur, including vaccine 

counterfeiting (94). Counterfeit vaccines could possibly be found in the manufacturing 

phase, as well as still during distribution and delivery. In general, counterfeit vaccines is 

considered an international problem.  

There are various potential negative effects possibly occurring due to the presence of 

counterfeit vaccines, including suboptimal clinical outcomes as the most important effect. 

Other possible effects, such as negative publicity of the vaccination campaign, serious or 

even fatal side effects and economic loss, can be considered additional burdens for both 

society and the government. For example, on June 2016, Indonesian authorities found a 

counterfeit vaccine which had been manufactured and distributed for more than 12 years 

and which has since been considered as the biggest leak in vaccination practice in Indonesia 

(95,96). Three important lessons could be drawn from this case. The first one is that 

preferably expensive vaccines seem the main target of counterfeit. Secondly,  vaccine price 

is the main driving factor for vaccine purchasing and cheaper counterfeit vaccines as such 

have attraction. The last point concerns the authority, the National Agency of Drugs and 

Food Control (NADFC or BPOM), which seems limited since BPOM is responsible for 

pharmaceutical registration, their coverage of tasks too broad and workload too high. In 

addition, problems on vaccine storage could occur not only at the health care facility level 

but also at the level of distributors’ storage. Strengthening the vaccine distribution control 

by BPOM is considered an urgent issue, which could safeguard the legal distribution chain 

and assure the originality and quality of the vaccine.  

Health promotion by private health care provider 

Since the information related to HPV infection and/or cervical cancer is not commonly 

available, HPV vaccination campaigns and/or continuous education should be an important 

component of the vaccine introduction policy in Indonesia (33,59,60). An active health 

promotion should be performed regularly by local health care providers, the community 

health center (pusat kesehatan masyarakat / puskesmas) and several private health-care 

providers, including general practitioners, community pharmacists and midwives.  

As the workload of the community health center is generally too high, intensification of the 

role of private health care providers in the health care promotion activities could be a 

promising option. This activity can be included as part of the agreement between health care 

providers and the Healthcare and Social Security Agency (Badan Penyelenggara Jaminan 
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Sosial or BPJS) as the public agency established to implement the national social security 

program in Indonesia. 

Modified school-based administration strategy, 

According to several studies regarding the delivery methods of vaccination in developing 

countries, school-based vaccination apparently showed as the better administration strategy 

compared to clinical based strategy (33,55). A school-based strategy could also work in 

Indonesia since the attendance rate of young girls to schools is considerably high. In 

addition, the coverage of DTP vaccination, which is intended for the same age group of the 

population as targeted for HPV-vaccines, based on the same strategy shows satisfactory 

levels. However, the HPV vaccine has a different number of administration route, concerns 2 

or 3 doses in total and requires between-doses intervals of 6 months. 

A national exam provides further options. This exam, which is mandatory for all students in 

Indonesia (97), is performed at the same time in the whole regions in the country. The 

attendance rates of the students during exams are almost 100%. A school-based 

administration strategy combined with the national exam might generate the optimal 

coverage of HPV vaccination in Indonesia. Technically, 6 months before the exam and the 

last day of the exam could be the best timing for the first and the second dose of 

administration, respectively. Notably, new data illustrate that 2 administration may suffice 

(44,45). 

Discussion, value of information and policy recommendation for Indonesia 

Full, potential and near eradication of several infectious diseases, including polio, tetanus, 

and measles, is considered as the success of vaccination in the past. In Indonesia, the 

Expanded Program on Immunization has been implemented since 1977. Various 

immunization-specific strategies have been undertaken to gradually improve the 

achievement of national vaccination, such as the National Immunization Week (Pekan 

Imunisasi Nasional, PIN) for polio, the Maternal and Neonatal Tetanus Elimination (MNTE) 

campaign, a crash program for measles immunization (98) and the five-in-one vaccine for 

children in 2013 (99). 

Concerning its high clinical, societal and economic burden, HPV-related cancer is considered 

as a prospective target for eradication by a next effective vaccination program in Indonesia 

(3). Potentially, this can be achieved in a highly cost-effective manner. Various prospective 

benefits have been estimated in studies on cost-effectiveness, concerning societal and 

health benefits (75), and fiscal analyses concerning impacts on national accounts (86) for of 

HPV vaccination in Indonesia. However, several challenges on its introduction and 

maintenance process of vaccination should be identified and managed in order to gain 

optimal benefits, as laid out above. 
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An additional consideration on the urgency of HPV vaccination concerns the current policy 

on cervical cancer prevention with the VIA screening method, which is considered highly 

unsatisfactory (100). Implementation of HPV vaccination on top of the cervical screening was 

shown to be cost-effective and not only reduces the cervical cancer-related burden, such as 

incidence, mortality and/or the treatment costs for the disease (75), but also increases the 

government’s revenue from future taxes due to a larger productive population as the result 

of HPV vaccination.  

Although HPV vaccination provides promising outcomes for Indonesia, financing both the 

introduction and maintenance of HPV vaccination will require a high proportion of health 

care budgets. Yet, negotiations for the lower prices of the vaccines seems possible. While 

the original prices of the HPV vaccines for high-income countries are about $100 per dose 

(101,102), PAHO has agreements on $8.5 per dose for countries located on the American 

continent (103). A further price reduction on the HPV vaccines was achieved by GAVI by 

dealing the lowest price of $4.5 per dose for the quadrivalent vaccine from Merck & Co and 

$4.6 per dose for the bivalent vaccine from GlaxoSmithKline (104). These price reductions 

illustrate the potentials for Indonesia to get a lower price for the HPV vaccines, enhanced by 

the negotiation power related to the high numbers of target populations in this country. 

Additionally,  

When vaccine prices could possibly be reduced by negotiation, two other steps are 

subsequently required to enhance the implementation of HPV vaccination in Indonesia. 

Firstly, a modification on the available guideline for the drug evaluation process for the 

national formulary is required to increase the competition among pharmaceutical companies 

and empower the role of the cost-effectiveness of these pharmaceuticals. In addition, the 

establishment of acceptable national or regional cost-effectiveness thresholds to assure the 

process of the drug selection process could be very beneficial. Secondly, provision of 

Indonesia-specific evidence on cervical cancer and HPV vaccines, particularly on health 

economic evidence, will assist decision makers to make a valid and reliable locally-evidence-

based policies. 

Methodologically, further work on that presented in this thesis could concern Value of 

Information (VoI) analysis. VoI could typically be the next issue in the decision making 

process as the provision of Indonesia-specific evidence could indeed generate better quality 

information on several parameters in the model, reducing their uncertainty but coming at 

the costs of further research. Dealing with uncertainty is an important subject as the 

consequences of a wrong decision could be very costly and failing to save lives that 

potentially could be saved (105,106). Therefore, research prioritization based on formal VoI 

should be the next task in order for the government to support the decision-making process 

in Indonesia. 
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