Evaluating the cost effectiveness of HPV vaccination in Egypt

Ahiwale Raj, PhD,! Priyadarsini Dasari, MBBS, MPH, MA,2 Immaculate Nevis MBBS, MSc, MBA, PhD?2
IICON plc, Bangalore, India; 2ICON plc, Blue bell, USA

not capture herd immunity or transmission dynamics.
Thereby, the analysis likely underestimates the full

limited. Given constrained healthcare resources and

Cervical cancer remains a significant public health burden Vaccinating females aged 212 years with the HPV vaccine results in total costs of $902.4 million and 35.5 This study shows that HPV_ vaccination .is avery .efficient use
globally, particularly in low- and middle-income countries, million QALYs, compared to no vaccination which results in healthcare costs of $19.2 million and 28.4 Figure 2: Probabilistic sensitivity analysis — Cost of hea-lthcare resources in E.gypt, with benefits that are
where screening and early detection programs are limited. million QALYs. HPV vaccination increases costs by $883.1 million while generating 7.08 million additional effectiveness Plane exceptionally high relafive to its cost. An ICER of $124.70
Persistent infection with high-risk human papillomavirus QALYs, resulting in an ICER of $124.70 per QALY gained. The ICER remains well below the WTP 2000 per QALY is far below the threshold, indicating that the
(HPV) types is the primary cause of cervical cancer and its threshold for Egypt, typically defined as one to three times the GDP per capita (approximately US $3,400— mterventpn delivers high hgalth returr.1ts .relatlve tc? its cost.
precursor lesions, including squamous intraepithelial lesions $3,500 per year). Therefore, HPV vaccination for females aged 212 years is highly cost-effective in the The consistency observed in probabilistic analysis results
(SIL). Prophylactic HPV vaccination has demonstrated Egyptian context. 1500 strengthens the decision confidence. In practical terms, this
substantial clinical efficacy in reducing HPV-related disease The cost-effectiveness plane demonstrates that HPV vaccination is consistently associated with higher | reduces the de(.:|S|on risk fon.' poll.cymakers, _Wh'Ch IS an
incidence and has been widely recognized as a cost- costs and improved health outcomes, compared to no vaccination. The mean incremental estimate aligns | important factor in low- and middle-income settings such as
effective preventive strategy in multiple settings. closely with the deterministic base-case results, suggesting stability of the model outputs. : 1000 Y Egypt, where budget misallocation has significant
In Egypt, HPV vaccination is offered to female adolescents The cost-effectiveness acceptability curve shows that the probability of HPV vaccination being I consequences. _ _

and adults aged 212 years; however, evidence on its cost-effective is at 80% at WTP thresholds of approximately US$ 450 per QALY and approaches nearly : 500 HOYveyer, the model st.ructur.e. introduces important
economic value within the local healthcare context remains 100% at thresholds above US$ 800 per QALY. : limitations. The use of a static decision-tree framework does
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competing priorities, economic evaluation is critical to inform
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for modelling chronic, progressive diseases such as cancer.

Conclusion

. . L HPV vaccination for females aged 212 years is a highly cost-
Figure 3: Cost effectiveness acceptability curve effective intervention in Egypt, delivering substantial health
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policy decisions regarding vaccine implementation and . . . . . I £ 50 1o 0 10 20 30 population-level benefits of vaccination. Also, assumptions
scale-up Figure 1: Decision tree of HPV vaccine and control group : such as 80% coverage and reliance on published
| 500 parameters may overstate real-world performance if
— | - . ; . .
Obiective s . s . | implementation barriers (e.g., uptake, access, or delivery
J LEGEND Decision Tree.wl-:PV Vaccine group (Intervention) Terminal: } infrastructure) are not addressed. In addition, a markov
This analysis evaluated the cost-effectiveness of HPV N Cancer :v:” | 1000 model may be more optimal than a decision-tree structure
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A static decision-tree  model was adapted to
the geographic setting of Egypt to estimate costs & health
outcomes associated with HPV vaccination, comparedtono - y
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vaccination. The model simulated the HPV vaccination over NODESIEXFLANATION : No Cancer 5 90% Reference
a lifetime horizon from a public payer perspective. The Root Node (@): é . Ty ) _ )
vaccination coverage was assumed to be 80%, and booster Represents the starting | s o 80% * Sargazi, Nj’ Daroudi, R." Zendehdell,. K., Hashemi, F. A.,
- . point of the decision tree. | & Tahmasebi, M., Darrudi, A., & Nahvijou, A. (2022).
doses were administered at 10 & 20 years following the ! Cancer o Terminat S 70% . . .
initial dose. Other parameters were derived from published Decision Node (l): | No Cancer q ::r::nral: é 60% !Economlc bur.den of gynecological cancers in Iran. Value
literature. Costs were converted to US$, 2025. Costs and it AR O U =S NSRRI Jioss=< T - B in Health .Reglonal Issules, 2.8’ 1-6.
between alternatives. > :
benefits were discounted at 3% annually. Probabilistic AR : Decision Tree: Control G No Int ti 8 50% https://doi.org/10.1016/.vhri.2021.02.005
; ecision Tree: Control Group (No Intervention) 8 . Sand G.D. & Taira A V. (2003). Cost effecti
sensitivity analysis (PSA) was conducted to assess chaonsoiBl | well g Teminat S 4o anders, G. D., & Taira, A, - ) ost effectiveness
parameter uncertainty by varying all model inputs across Represents events with | i Cancer Termiat = Pfa p-otent|al1l vaccine for human papillomavirus. Emerging
predefined probability distributions. Key parameters, e hm " o Gonowr e B g 30% mfs—:rchous dls;ef':\ses, 1), 37.
including costs, utilites, vaccine efficacy, disease Terminal Node (A): | ik = 4 Wiy 20% doi: 10.3201/eid0901.020168 ,
progression rates, and coverage, were assigned appropriate Represents final | (Females = 12years) i Cancer g Tt * Merck & Co., Inc. (n.d.). GARDASIL 9 cost and patient
o e health outcomes (ho | Sanicer 10% support. Gardasil 9 cost page
distributions (gamma for costs, and beta for probabilities fiotian i) : No Cancer o Termiat k .
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effectiveness plane and cost-effectiveness acceptability N :
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