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Introduction 
Human papilloma virus (HPV) is transmitted by direct 
contact, through oral, vaginal or anal sex (1,2). In the 
Middle East, HPV prevalence in women has varied from 
25% in women with normal cytology up to 98% in those 
with genital warts or pre-invasive and invasive lesions 
(3). In Lebanon, recent HPV infection prevalence esti-
mates are lacking. The latest study conducted in 2001 
among 1026 Lebanese women found an extremely low 
prevalence of 4.9% (4). 

The evidence linking HPV to cervical cancer is 
extensive. Globally, HPV16 and HPV18 are the most 
common strains detected in cervical cancer, accounting 
for 50% and 20% respectively (5). In 2 original studies 
conducted by Finan el al. on small samples of cancer-
free Lebanese women with HPV, 78% and 64% were 
found to have HPV 16 in 2000 and 2001 respectively 
(6,7). Fewer had HPV 18, while other serotypes were 
almost inexistent.

Cervical cancer is largely preventable, either through 
primary prevention by HPV vaccination or through 
secondary prevention by PAP smear screening or direct 
visualization of pre-cancer lesions (8). Three vaccines 
are currently licensed by the Ministry of Public Health 
(9). Bivalent Cervarix® provides protection against 

the 2 most serious types of HPV strains. Quadrivalent 
Gardasil® protects against HPV 16 and 18, as well as HPV-
6 and HPV-11 (more frequently associated with genital 
warts). Nonavalent Gardasil® was licensed in Lebanon 
in 2016 but is still not widely prescribed. The efficacy 
of HPV vaccines against infections in young women 
can reach 100%, provided vaccination is administered 
before initiation of potential sexual exposure (10–13). 
Population-based studies, with almost 10 years of follow-
up, have shown that vaccines can substantially reduce 
the risk for cervical cancer in vaccinated women (14). 
In 2016, the Centers for Disease Control and Prevention 
started recommending 2 doses of either the bivalent or 
the quadrivalent vaccine, 6 months apart, for girls aged 
11–12 years, while older women (15–26 years old) would 
require 3 doses (15). Since most previous findings indicate 
the predominance of HPV-16 and 18 in the Lebanese 
population, the use of the quadrivalent or nonavalent 
vaccines would not have a significant protective added 
value compared to the bivalent vaccine.

The historical dynamics of cervical cancer in Lebanon 
suggest that the disease has a low endemicity. In the 
1960s, Abou-Daoud estimated the incidence at 19.7/100 
000 (16). It has been decreasing since then, and the latest 
update from the National Cancer Registry reported it 
at 5.3/100 000 in 2010, with a total cancer incidence for 
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women at 264.8/100 000 (17). The number of new cases 
was consistently low for the years 2005–2010: 82, 76, 
100, 106, 75 and 102 cases respectively. The median age at 
diagnosis varies between 53 and 55 years (17–22).

WHO recommends including HPV vaccination in 
national immunization programmes. However, the 
adoption of HPV vaccination for the prevention of 
cervical cancer in national policies is largely dependent 
on the epidemiology and financial situation of each 
country. Higher-income countries may be able to afford 
the cost of vaccination, regardless of the epidemiological 
magnitude of cervical cancer incidence, especially if 
HPV exposure is high (23,24). Lower-income countries 
may also find it beneficial when the prevalence of HPV 
infection or the cervical cancer caseload are high (25).

There are currently no national guidelines in 
Lebanon regarding HPV vaccination. The opportunity 
of starting a massive HPV vaccination programme is 
debated on epidemiological, sociocultural, logistical 
and most importantly economic grounds (3). The 
debate has not been informed so far by any quantitative 
evidence regarding costs and outcomes. This cost–
benefit analysis contributes to generating the evidence 
necessary for a decision in Lebanon through locally 
available data.

Methods 
Sources and types of data
Various sources of data were mined to obtain the varia-
bles needed for the 2 sides of the cost–benefit analysis 
equation: cost of vaccination vs cervical cancer man-
agement. Other types of cancers associated with HPV 
infection: anal, vaginal, vulvar and head and neck can-
cers were disregarded because of their extreme rarity 
in Lebanon. All costs were based on standard protocols 
currently in place and converted to US$ for ease of inter-
national comparison. 

This analysis obtained clearance from the Institutional 
Review Board of the American University of Beirut.

Cost of massive HPV vaccination of all 11-year-
old girls.
The size of the target population of 11-year-old girls was 
determined from official demographic sources (26). The 
cost of a national programme using 2 required doses of 
vaccine was assessed based on the assumption of exclu-
sive use of Cervarix®, the vaccine with the lowest retail 
price on the Lebanese market. The cost estimation did 
not include the administrative/operational costs of the 
procedures, as recommended in the WHO cervical cancer 
prevention and control costing tool (27). These other cost 
items have not yet been estimated in Lebanon.

Cancer management costs
The average annual cervical cancer caseload in Lebanon 
was estimated based on data available from 6 consecu-
tive National Cancer Registry yearly reports (2005–2010) 

(17–22). The cost of treating those cases was estimated 
as a package including diagnosis, in-house and ambula-
tory treatment. The in-house cost of cancer care varies 
according to histology and staging. For example, cervi-
cal intraepithelial neoplasia cases are often curable on 
their own, and have not been included in the analysis. 
For other cervical cancer types, the average cost of care 
was weighted by 2 levels of invasiveness, as specified 
in the national treatment guidelines in Lebanon (28). 
In-house costs of cervical cancer treatment were initial-
ly to be obtained from a major private tertiary hospital 
(American University of Beirut Medical Center) and the 
largest public hospital in Lebanon (Rafic Hariri Univer-
sity Hospital), to improve the case mix across different 
payment levels. While the American University of Bei-
rut Medical Center drains more out-of-pocket patients 
likely to be billed at higher rates, Rafic Hariri Universi-
ty Hospital drains more publicly covered patients likely 
to be billed at lower rates. The cost of medications were 
factored into the equation using data available from the 
public drugs price list available on the Ministry of Public 
Health website (9). The publicly funded drugs dispens-
ing centres provide cancer drugs free of charge to all cit-
izens requiring chemotherapy. 

Plan of analysis
The cost of a projected national HPV vaccination was 
calculated and compared with the cost of inpatient and 
outpatient treatment of cancer cases. The analysis was 
conducted using several assumptions when adequate 
data could not be found and is summarized in Table 1. 
Generally, the assumptions preferred were those in fa-
vour of inflating the cost of cancer and thus the benefits 
of vaccination. A break-even point was projected based 
on current assumptions.

Results 
HPV vaccination costs 
The population of 11-year-old girls was estimated at 38 083 
(26). The cost of 2 doses of Cervarix® in Lebanon, at the 
time of this analysis was US$ 142. The implementation of 
a Cervarix®-only vaccination in a given year would there-
fore cost US$ 5 407 790. 

Cancer management cost 
The mean annual national caseload of cervical cancer 
was estimated at 100, accounting for unlikely under-re-
porting (17–22). Data were obtained from American Uni-
versity of Beirut Medical Center (Table 2), on cases treat-
ed between 2010 and 2015, representing about 23% of the 
estimated national caseload. For the same period, Rafic 
Hariri University Hospital indicated that only 3 cases 
had been treated there. Those cases were considered as 
particular instances which should not be incorporated in 
the overall calculations to avoid biasing the results. Con-
sequently, no data from Rafic Hariri University Hospital 
were used for this analysis. Each hospitalized invasive 
cancer case treated at the American University of Beirut 
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Medical Center cost US$ 3916 on average, while a non-
invasive case cost US$ 2524. The relative proportions of 
invasive and noninvasive cases were 24% and 76% re-
spectively. Based on those relative proportions, the total 
weighted cost of in-hospital treatment for the mean na-
tional load of 100 cases in any given year would be about 
US$ 286 000. There was not enough information provid-
ed to be able to have a detailed breakdown of cost items, 
which exclude chemotherapy and radiotherapy obtained 
as out-patient services (Table 2).

According to the American Cancer Society guidelines 
followed at the American University of Beirut Medical 
Center; nonmetastatic cervical cancer cases should receive 
an average of 28 external beam radiotherapy sessions 
at US$ 6500 total cost per case, as well as 5 sessions of 
brachytherapy (29). The cost of brachytherapy depends on 
whether the patient underwent a total hysterectomy or 
not. On average, those 5 sessions of brachytherapy would 
cost US$ 5000. Subsequently, receiving radiotherapy 
would cost a total of US$ 11 500 per case. These 2 cost items 
were added to all cases, notwithstanding the probability 
for any case to require such therapies or not. 

The cost of chemotherapy was also estimated separately 
as drugs are obtained from a public source and not included 
in the hospital care bill. Chemotherapy protocols usually 
vary by cancer invasiveness and body surface area. The 
average body surface area of women aged 40–59 years was 
considered as 1.79 m2, as derived from a national cross-
sectional survey completed in 2009 (30). 

For noninvasive cervical cancer, Ministry of Public 
Health guidelines call for using 430 mg of cisplatin, 9 
vials at US$ 10.90 each for a total cost of US$ 98.1 per case. 

For invasive cervical cancer, drugs are either a 
combination of cisplatin and 5-fluorouracil, or carboplatin 
and taxol.

 · The first combination requires 64 440 mg of 5-fluoro-
uracil in 129 vials at US$ 2.96 each, for a total cost of 
US$ 382. Cisplatin dosage is 1611 mg from 33 vials at 
US$ 10.90 each, for a total of US$ 360 per case. There-
fore, this combination would cost a total of US$ 742 
per case.

 · The second combination requires 4833 mg of carbo-
platin from 11 vials at US$ 86.26 each. Hence the cost is 
US$ 949. The taxol dosage is 1879.5 mg per case from 
19 vials at US$ 560.10 each with a total of US$ 10 642. 
Therefore, this combination would cost a total of US$ 
11 591 per case. 

The total management cost, in-house and outpatient 
included, of 1 cervical cancer case in Lebanon in 2017 
would therefore range between US$ 14 123 for a noninva-
sive case and US$ 21 582 for an invasive case. Using the 
weighting ratio of invasive/noninvasive proportions, the 
total management costs of the assumed annual caseload 
could therefore be estimated at about US$ 1 591 336. This 
does not take into account the most recent guidelines of 
the American Cancer Society calling for the use of more 
advanced, targeted therapies, which have started to be 
used but were not yet included as standard care in Leba-
non at the time of this analysis (29).

What would it take for the HPV vaccination 
campaigns to become cost–beneficial?
The ratio of the expected cost of vaccinating one incom-
ing class of 11-year old girls (US$ 5 407 790) to the expect-
ed cost of managing all incident cervical cancer cases 
(US$ 1 591 336) in a given year is about 3.4/1. To reach 
a break-even ratio, the price of the vaccine would have 
to decrease to US$ 20.88 per dose, compared to the cur-
rent price of US$ 71.00. Conversely, the cost of cervical 
cancer management would have to increase by 240%. A 
recent analysis of the cost of oncology drugs covered by 
the Ministry of Public Health has reported a “compound 
annual growth rate of 15.6% between 2008 and 2013” (31). 
This means that the break-even point, assuming constant 
rates, may be reached within about 10 years.

Discussion 
This paper is a first attempt in an Arab country to compare 
the monetary value of mass adoption of HPV vaccination 
to that of cervical cancer treatment. Using limited availa-
ble data, the cost–benefit analysis ratio was estimated at 
3.4/1 against vaccination. The benefit of mass HPV vac-

Table 1 Assumptions affecting the cost–benefit analysis of a national HPV vaccination campaign to prevent cervical cancer in 
Lebanon

Vaccine-associated costs Cancer-associated costs
The vaccine provides lifetime protection The American University of Beirut Medical Center treats the majority of 

the cervical cancer caseload in Lebanon (in fact just 25%)

Total coverage of all 11-year-old girls Additional outpatient costs (e.g. transportation fees, traditional 
treatments and alternative practices) were not included

All cervical cancer cases are caused by HPV and can be avoided by 
vaccination

Indirect costs of cancer were not included

Only the cost of the vaccine will be considered without additional costs 
related to personnel and logistics

The additional costs of chemotherapy supplies (solvent, injections, etc.) 
were not included

The cheaper of the 2 vaccines currently available in Lebanon would be 
used

Mortality specific data was not available, nor could it be estimated from 
international data

Radiotherapy costs were added for all cancers, even when that therapy 
was not indicated 
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cination differs between countries, and even within the 
same country. For instance, in Thailand, Praditsitthikorn 
et al. found that screening is a more cost–effective strate-
gy than vaccination, while Termrungruanglert et al. con-
tradicted this a year later (25,32). Mostly, countries with a 
high incidence of cervical cancer will find that HPV vac-
cination is cost–effective (33).

Previously, Kim et al. conducted a virtual projection 
in the extended Middle East and North Africa region 
using national gross domestic products to find the cost–
effectiveness threshold in each country. In Lebanon, the 
cost of a 3-dose vaccine should not exceed US$ 50 per girl 
to render vaccination more effective than screening (34). 
Using our “real” figures, the cost threshold for a 2-dose 
vaccine would have to be ≤ US$ 41.76. 

A reversal in the direction of this cost–benefit analysis 
would require either a drastic decrease in vaccines prices 
and/or an increase in cervical cancer incidence and 
management costs. 

 · HPV vaccines are currently monopolized by 2 compa-
nies which control the retail pricing until the end of 
their 20-year patent period, expected around 2025 (35). 
At that time, the retail price of the cheapest vaccines 
will have to fall by 70% to reach a break-even point. 
Such a major decrease may never be attained. While 
several low-income countries have obtained large 
subsidies for vaccine costs under Gavi, the Vaccine 
Alliance (36), Lebanon is not eligible for such support, 
and therefore no easing of the potential financial 
burden of HPV vaccination could be expected from 
that side.

 · The incidence of cervical cancer cases is expected to 
remain at a relatively low level, if not to decrease, due 
to the extremely low prevalence of HPV infection in 
the Lebanese population (4). The projected caseload 
for 2018 will not surpass 107 cases, practically the 
same mean number of cases on which this analysis 
is built (37). 

 · It may be argued that, despite a small cervical cancer 
case load, the management cost may mushroom as 
a consequence of the introduction of newer, more 
expensive drugs (31). However, most of the increase 
would affect the more invasive form of cervical can-
cer, currently believed to be about a quarter of the 
incident cases. The effect of this increase has already 
been estimated at an annual growth rate of 15.6% (31), 
yet there are already indications of higher inflation 
rates after 2013. Based on new protocols used at the 
American University of Beirut Medical Center but not 
yet incorporated into the national guidelines, cervical 
cancer management costs may have already inflated 
by 25% to reach about US$ 2 000 000. Accordingly, the 
break-even point may occur much sooner, but mean-
while no change in the direction of the cost–benefit 
analysis findings calculated in 2017 should occur 
before 2020.

Not all possible financial consequences of cervical can-
cer, for example indirect costs shouldered by patients, 
their families/care-takers and society, could be estimat-
ed, nor are they included in this analysis. This limitation 
is of little importance since this cost–benefit analysis fo-
cuses on costs incurred by the National Treasury rather 
than on those incurred by individuals. Similarly, the cost 
of lives lost to cervical cancer was not factored in. Unfor-
tunately, disentangled cancer-specific mortality data do 
not currently exist in Lebanon to allow such a consider-
ation, and the health care and social settings in Lebanon 
do not allow for the use of mortality rates derived from 
other countries in the region. Nevertheless, we believe 
that limited evidence is better than no evidence where 
public health decisions are concerned. This study will 
provide the decision-makers with relatively solid argu-
ments to resist the efforts of various lobbies constantly 
calling for the inclusion of HPV in the national Extend-
ed Programme on Immunization. Such an inclusion will 
automatically mean that the government will have to 
provide the vaccination free of charge to the entire target 
population. Our pioneering analysis may inspire a simi-

Table 2 Estimation of hospital management costs for cervical cancer cases in Lebanon (data from the American University of 
Beirut Medical Center, 2010–2015)

Item Value
Cases (cumulative) 113

Mean annual case load 23

Mean (standard deviation) age (years) 53.4 (11.1)

Age range (years) 28–82 

Proportion of invasive cancer cases (%) 24

Mean in-house treatment cost per invasive case (US$) 3916

Proportion of noninvasive cancer cases (%) 76

Mean in-house treatment cost per noninvasive case (US$) 524 

Mean case cost of in-house treatment weighted for invasiveness (US$) 2858 

Weighted national estimation of annual cost of in-hospital care (US$)a 286 000 
Weighted national estimation of the annual cost of care of all cases in Lebanon = US$ 1 591 336.
aAssuming a national annual caseload of 100, of which 24% are invasive cases, excluding cost of chemo- and radio-therapies.
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lar process in several countries in the Middle East where 
the issue of HPV vaccination is currently debated.

Conclusions and practical implications 
To run a “classical” cost–benefit analysis, gaps in our 
health information system would need to be closed, in 
particular, with regard to the current dynamics of HPV 
infection in Lebanon, the specific mortality rate for cer-
vical cancer and the staging at diagnosis. Our analysis 
strongly suggests that massive HPV vaccination is not 
yet cost–beneficial, and will remain so for several years. 

This conclusion may have to be re-assessed by 2020 to 
account for changes in various elements of the analy-
sis. Meanwhile, vaccines will continue to be available 
on the market for voluntary use. At the national level, 
awareness of the importance of obtaining regular Pap 
smear tests for US$ 10 in primary health care centres 
should be increased as appropriate as a feasible and less 
expensive alternative for cervical cancer prevention and 
early control.
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Analyse coûts-avantages d’un programme national de vaccination contre le 
papillomavirus humain s’appuyant sur des projections au Liban
Résumé
Contexte : L’adoption d’un programme de vaccination contre le papillomavirus humain (HPV) en population générale 
fait l’objet de débats au Liban pour des raisons épidémiologiques, socioculturelles, logistiques et économiques. 
Objectif : La présente analyse coûts-avantages contribue à la production des données quantitatives nécessaires à la prise 
de décision concernant les coûts grâce aux données disponibles localement.  
Méthodes : Les deux côtés de l’équation de l’analyse coûts-avantages sont l’estimation du coût des campagnes de 
vaccination contre le VPH ciblant les filles de 11 ans, en recourant au vaccin le moins cher en 2016, et l’estimation du 
coût de la prise en charge pour le traitement d’un nombre annuel moyen de cas de cancer du col de l’utérus.
Résultats : Une campagne utilisant le Cervarix® seulement coûterait USD 5 407 790 pour vacciner 38 083 filles âgées 
de 11 ans. Le coût estimé de la prise en charge d’un nombre moyen annuel de 100 cas de cancer du col de l’utérus plus 
ou moins avancés serait de USD 1 591 336. Le seuil de rentabilité le plus proche peut survenir cinq ans après la présente 
analyse. 
Conclusion : La présente analyse coûts-avantages fondée sur des données disponibles limitées montre que la vaccination 
massive contre le VPH ne serait pas rentable dans les circonstances prévalant en 2016. Néanmoins, certaines indications 
laissent penser qu’une réévaluation serait nécessaire à l’horizon 2020. Cette conclusion permettra de guider les décideurs 
de santé publique au Liban et dans d’autres pays voisins de même type. 

حتليل تكاليف وفوائد برنامج وطني متوقع للتطعيم ضد فريوس الورم احلليمي البرشي يف لبنان
سارة بحر، رانيا بزيع، غنوة احلايك، سليم أديب 

اخلالصة
ثقافية  واجتامعية  وبائية  ألسباب  وذلك  البرشي،  احلليمي  الورم  فريوس  ضد  السكان  لتطعيم  برنامج  اعتامد  بشأن  جدل  لبنان  يف  يدور  اخللفية: 

ولوجستية واقتصادية. 
األهداف: ُيسهم هذا التحليل للتكاليف والفوائد يف إجياد األدلة الكمية الالزمة الختاذ قرار بشأن التكاليف من خالل بيانات متاحة حمليًا.  

طرق البحث: ملعادلة حتليل التكاليف والفوائد جانبان، أال ومها تقدير تكلفة محالت التطعيم ضد فريوس الورم احلليمي البرشي التي تستهدف 
الفتيات البالغات من العمر 11 عامًا، باستخدام أرخص لقاح يف عام 2016، وتقدير تكلفة التدبري العالجي ملتوسط إمجايل عدد حاالت رسطان 

عنق الرحم يف السنة.
النتائج: من املتوقع أن تبلغ تكلفة محلة التطعيم بلقاح Cervarix® فقط 5,407,790 دوالرًا أمريكيًا لتطعيم 38083 فتاة تبلغ من العمر 11 عامًا. 
رة للتدبري العالجي ملتوسط العدد اإلمجايل املختلط حلاالت رسطان عنق الرحم يف السنة، البالغ 100 حالة، فستكون 1,591,336  أما التكلفة امُلقدَّ

دوالرًا أمريكيًا. وقد حتدث أقرب نقطة تعادل بعد 5 سنوات من هذا التحليل احلايل. 
يشري حتليل التكاليف والفوائد باستخدام بيانات متاحة حمدودة إىل أن التطعيم الشامل ضد فريوس الورم احلليمي البرشي لن يكون  االستنتاج: 
مفيدًا من حيث التكلفة يف ظل الظروف السائدة يف عام 2016. ومع ذلك، تشري بعض املؤرشات إىل رضورة إعادة التقييم يف عام 2020 تقريبًا. 

وسوف يسرتشد هبذه النتيجة متخذو القرارات يف جمال الصحة العامة يف لبنان والبلدان املجاورة املامثلة. 
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