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Abstract 
Objective. The study evaluated the incremental cost-effec-
tiveness ratio (ICER) of the prophylaxis of palivizumab, for 
the reduction of complications associated to the respiratory 
syncytial virus in preterm patients in Mexico. Material and 
Methods. A decision tree was developed in preterm groups 
[<29 and 29-32 weeks of gestational age (wGA)], by using 
epidemiological and cost local data; the effectiveness was 
obtained with a systematic review. Patients were evaluated 
according to their life expectancy. Mexican Health System 
perspective was used. Effectiveness measures employed 
were LYG and QALYs. The costs are reported in USD 2009. 
Results. ICERs per LYG resulted on values of USD $25,029 
and USD $29,637 for <29 wGA and 29-32 wGA respectively, 
whereas ICERs per QALYs obtained in the model accounted 
for USD $17,532 and USD $20,760. Conclusions. Palivi-
zumab prophylaxis for preterm newborn patients ≤32 weeks 
of age resulted in a cost-effective alternative.

Key words: cost effectiveness; respiratory syncytial virus; 
antibodies; monoclonal; QALY; Mexico.

Salinas-Escudero G, Martínez-Valverde S, Reyes-López A, 
Garduño-Espinosa J, Muñoz-Hernández O,
Granados-García V, Rely K.
Análisis de costo-efectividad del uso de palivizumab
en la profilaxis de pacientes prematuros en México.
Salud Publica Mex 2012;54:47-59.

Resumen
Objetivo. El estudio evaluó la razón costo-efectividad incre-
mental (RCEI) de profilaxis con palivizumab para reducción 
de complicaciones asociadas al virus sincicial respiratorio en 
prematuros en México. Material y métodos. Se empleó 
un árbol de decisiones en los grupos pretérmino [<29 y 29-
32 semanas de edad gestacional (SEG)], empleando datos 
epidemiológicos y costos locales; la eficacia se obtuvo con 
una revisión sistemática, evaluando a los pacientes de acuer-
do con su esperanza de vida. Se empleó la perspectiva del 
Sistema Nacional de Salud. Las medidas de eficacia fueron 
AVG y AVAC. Los costos son reportados en dólares de 
2009. Resultados. Las RCEI por AVG resultaron de USD 
$25 029 y USD $29 637 para <29 y 29-32 SEG, mientras que 
las RCEI por AVAC fueron de USD $17 532 y USD $20 760. 
Conclusiones. La profilaxis con palivizumab en pacientes 
recién nacidos pretérmino ≤32 semanas de edad resultó ser 
una alternativa costo-efectiva.

Palabras clave: costo-efectividad; virus sincicial respiratorio; 
anticuerpo monoclonal; AVAC; México.
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Respiratory syncytial virus (RSV) is the most frequent 
etiologic agent associated with acute respiratory in-

fection during childhood. Clinical expression of the RSV 
in children is more commonly observed as bronchiolitis 
or viral pneumonia, and the group under two years of 
age is the most affected by this infections.1
	 The majority of healthy children who develop this 
infection do not need hospitalisation; the infection is 
self-limiting and mortality in this group is less than 1%.2 
However, in high-risk groups, such as premature new-
born, children suffering from chronic lung disease (CLD) 
or congenital cardiophaty (CC), hospitalisation rates are 
higher, up to 20% in the US2 and 13% in Spain.3
	 RSV-associated pneumonia or bronchiolitis dur-
ing childhood are considered a risk factor for children 
to develop recurrent wheezing or asthma,4-6 especially 
in those premature and those with bronchopulmonary 
dysplasia.7-9 These factors may contribute to diminish 
the child’s quality of life in further stages.10,11

	 Studies conducted in Brazil, Colombia, and Thai-
land, demonstrated that RSV causes between 20 and 
30% of acute respiratory disease (ARD) in children 
between 1-4 years of age, similar to prevalence in 
developed countries.12 In the US between 85 000 and 
144 000 children are hospitalised due to RSV infection 
every year.13 These numbers represent between 20 and 
25% of pneumonia hospitalisations and up to 70% of 
bronchiolitis hospitalisations.14,15 RSV is responsible of 
four million children deaths per year due to lower acute 
respiratory infection.16

	 At the current time, and given that there is no avail-
able vaccine to prevent RSV infection, control measures 
are employed to prevent the aerial transmission of the 
virus, in addition to administration of specific antibod-
ies, such as palivizumab, which is a monoclonal human-
ized antibody developed against the fusion protein of 
the RSV. This drug was approved by the US Food and 
Drug Administration (FDA) in 1998 and by the Euro-
pean Medicines Agency (EMEA) in 1999.
	 Palivizumab is a monoclonal lgG1k humanized 
antibody, directed against an epitope of the A antigenic 
space of the RSV fusion protein. This monoclonal hu-
manized antibody is composed by human and murine 
antibody sequences (95, and 5%, respectively). 
	 Controlled clinical trials mentioned at the system-
atic review section have demonstrated the efficacy of 
palivizumab for the reduction of RSV infection-related 
hospitalisation in high-risk patients. 
	 However, due to the fact that most of the studies 
already published include different risk groups (in terms 
of gestational age and co-morbidities), generalization 
of results is not feasible. In the specific case of preterm 
newborn infants [<32 weeks of gestational age (wGA)], 

results on cost-effectiveness are controversial in relation 
to quality adjusted life years (QALY)17-20 and life years 
gained (LYG).18

	 In Mexico, prophylaxis with palivizumab has been 
included in the Interinstitutional Basic Formulary; 
however, there is not strong evidence about its clini-
cal and economic benefits. Due to this, the purpose of 
the current study is to undertake an assessment of the 
economic and clinical benefits of palivizumab and of 
the potential impact of palivizumab prophylaxis on the 
public health institutions and on the Mexican popula-
tion, contributing in that way with elements to inform 
health authorities´ decision making. 
	 The perspective of the evaluation is based on the 
public health institutions in Mexico, by employing the 
Social Security Mexican Institute (IMSS) cost data. IMSS 
covers 80.8% of the people with social security,21 and 
44.9% of the entire population.22,23 Due to this, the study 
considers only direct medical costs which are evaluated 
during patient’s lifetime (time horizon), and costs and 
health results were discounted by using an annual 3% 
discount rate.

Material and Methods 
Model

The analysis is based on a pharmacoeconomic model 
represented by a decision tree which compares three 
different scenarios and two wGA groups:1

•	 The employment of palivizumab prophylaxis during 
the six months corresponding to the RSV season in 
Mexico (from October to March every year), given 
to preterm patients <29 wGA and preterm patients 
29-32 wGA who were born during the RSV season 
and those who were up to six months old when the 
RSV season started (full coverage scenario).

•	 The employment of palivizumab prophylaxis dur-
ing the six months corresponding to the RSV season 
in Mexico, given only to those preterm patients <29 
wGA and 29-32 wGA who were born during the 
RSV season (partial coverage scenario).

•	 No prophylaxis scenario.

	 The model begins with the selection of each of the 
possible treatment alternatives for each preterm group 
(<29 wGA and 29-32wGA), where there is the option to 
receive prophylaxis or not. 
	 In the case of management without prophylaxis, 
the natural history of the disease is taken into account, 
i.e., it is assumed a probability of infection within the 
RSV season during the first life year, which means that 
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a percentage of patients are not infected with RSV, the 
rest of the patients will attend the emergency depart-
ment of a hospital, where they can be sent back home 
(discharge or ambulatory care) or can be hospitalized 
for treatment within the medical facility (hospital man-
agement). We assumed that patients with RSV infection 
may die or survive the disease episode, and in case of 
survival, the patient might present, during the second 
life year, sequelae related to the disease such as episodes 
of asthma, where the patient might again die or survive 

the sequelae episode. If the patient survives after the 
second year, they will have a normal life expectancy 
(figure 1).
	 In the case of prophylaxis with palivizumab, the 
natural history of the disease is modified in three main 
aspects: the first corresponds to hospitalization rates 
that require medical care associated with RSV infections, 
the second involves mortality rates in both inpatient 
and outpatient management, and the third affects the 
prevalence rates of asthma sequelae.

Figure 1. Decision tree for assessing cost-effectiveness of prophylactic therapy with palivizumab vs. management 
without prophylaxis in the reduction of respiratory syncytial virus (RSV) complications in Mexico
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	 In Mexico, according to the IMSS data,24 8.43% of 
births are preterm patients, where patients <33 weeks 
represent 62.3%. In the current model, within the <33 
weeks group, it was estimated that the subgroups of 
preterm patients <29 weeks and 29-32 weeks represent 
the 60.5 and 39.5% respectively (37.68, and 24.6% of the 
whole preterm patients).
	 Life expectancy in the model used for the Mexican 
population is 73.85 years,25,26 which corresponds to 
the birth rate by sex and life expectancy of each sub-
group.
	 Also, given that there is a lack of information re-
garding the time distribution of deaths in Mexico for 
newborns, it was assumed in the model that, irrespec-
tive of the month in which those children died during 
the first or second year under study, the effectiveness 
would be adjusted to the half period (0.5 or 1.5 year) 
rather than considering the full period (1 or 2 years).
	 The children weights used in the model correspond 
to Fenton27 and the National Center for Health Statis-
tics28 growth charts of preterm patients by sex, up to 
the 50th week of age, and posterior estimations (weeks 
51–83, where the number of weeks does not correspond 
to the gestational age but with the age an infant will 
have when is discharged home) were conducted using 
the NCHS.28 The weights of the preterm patients used 
in the different groups analyzed in the scenario of full 
coverage are 4.491 kg for <29 weeks and 5.203 kg at 
29-32 weeks. Meanwhile, in the scenario of patients 
discharged during the RSV season, the weights used 
are 2.203 kg for those less than 29 weeks and 3.033 kg 
in 29-32 weeks.
	 The cumulative prevalence of RSV used for patients 
during the first 12 months for Mexico was 50%,29-31 and 
it was validated by a panel of medical experts on RSV.
	 We considered a regular pattern of five applications 
with a dose of 15 mg/kg of palivizumab every 30 days 
during the RSV season. An average of 4.1 vials given 
to children was an assumption used in the scenario 
of complete coverage, which corresponds to what is 
published in the IRIS study.32 While an average of 3.0 
applications was used for the scenario of coverage of 
patients born during the RSV season.
	 The quality of life measures used in the model 
to calculate the QALY were obtained in part from the 
Greenhough study,11 in which a value of 0.95 per year 
is reported for patients who presented RSV but did not 
required hospitalization, and 0.88 for those patients that 
required hospitalization. The value for those patients 
who did not suffer from RSV was 1 and for those who 
died from it was 0. Also, it is assumed that, on average, 
death arises at the middle point of the period (given that 
annual cycles were considered in the study).

Effectiveness

A systematic review of literature was conducted in the 
third quarter of 2009. Controlled clinical trials were 
identified which evaluated the use of palivizumab pro-
phylaxis in patients at high risk (premature, presenting 
bronchopulmonary dysplasia, congenital heart disease, 
etc.). The search was carried out by identifying titles 
and articles in the following electronic databases, on 
the OVID platform: Medline, EMBASE and Cochrane 
Collaboration. The following MeSH terms or text words 
were used for search strategy: palivizumab, clinical trial, 
controlled clinical trial, cohort studies. The search period 
was between January 1, 1998 and August 31, 2009. 
	 From a total of 429 references, 67 articles were 
reviewed, and 11 fulfilled the inclusion criteria. Stud-
ies were published between 1998 and 2008. The main 
outcome of these studies is the hospitalization frequency 
due to respiratory infections related to RSV. 
	 Hospitalization rates employed in the model were 
taken from the rates reported in the clinical trials (Cardi-
ac Synagis Study Group, The IMpact-RSV Study Group, 
MEDI-493 Study Group), where the non-prophylaxis 
group had a rate of 10.1% compared with 4.9% of the 
prophylaxis group.33-35 The use of such trials reduces 
the probability of bias to occur, expressed in treatment 
effects differences.
	 Mortality data were obtained from the Checchia meta-
analysis.36 This study reports a mortality rate of 0.99% for 
preterm newborn ≤32 weeks of age and no-prophylaxis 
with palivizumab. In contrast the group that received 
prophylaxis reported a mortality rate of 0.23%. The same 
rates were employed in the subgroups analysis. 
	 Sequelae rates in terms of asthma for both groups 
of preterm patients <33 weeks and suffering from RSV 
infection, correspond to those reported in the Chirico G18 
study which recalls Simoes EA8 and Ravasio R37 stud-
ies. Reported probability of having posterior episodes 
of asthma for patients with RSV is 17% (irrespective of 
whether they received prophylaxis or not). For those 
patients infected with RSV and who did not required 
hospitalization, this probability accounts for 8% in the 
prophylaxis groups and 16% for patients who did not 
receive prophylaxis.
	 After evaluating the probability of having asthma 
episodes, the model considers a patient’s follow-up until 
18 years of age due to the fact that at that age, patients 
loose the coverage they receive from the IMSS.

Resource utilization
  
To obtain the use of medical resources, we conducted 
a panel of 13 medical experts on RSV in children <2 
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years familiar with the management of patients in 
hospitals of the second and third level of attention in 
IMSS. The physicians were recruited by the authors of 
this document. A questionnaire was used as a tool to 
collect data regarding resource utilisation, based on the 
experience of the experts in the treatment of children 
infected with RSV.

Costs

The first cost group corresponds to the direct medical 
costs incurred by the IMSS-associated with the care 
of RSV complications of preterm patients (outpatient, 
inpatient and sequelae) (appendix).
	 The second cost group corresponds to the IMSS 
cost if they provide prophylaxis with palivizumab 
(appendix).

	 To estimate the costs of care, the medical care costs 
of IMSS 200938 were used and the unitary purchasing 
costs of drugs for the IMSS for the period January to 
December 200839 adjusted for the recent inflation factor 
in order to obtain all costs in 2009 prices and converted 
to USD Nov 2009.40 As for the estimation of the costs of 
palivizumab prophylaxis, we used the USD $ 600.1 (50 
mg vial), which corresponds to the price of government 
sales for Abbott’s lab in Mexico for the year 2009.

Outcome parameter for the
cost-effectiveness analysis

Life years gained (LYG) and QALY were used as mea-
sures of effectiveness. Model results for the base case are 
expressed in terms of effectiveness and cost differentials 
between palivizumab prophylaxis scenarios and the 
scenario without prophylaxis, as well as in terms of the 
incremental cost-effectiveness ratio (ICER). 

Sensitivity analysis

A sensitivity analysis was performed of the param-
eters subject to greater uncertainty and/or that might 
influence the outcome of the analysis. We performed a 
one-way analysis of tornado-like type on the results in 
QALYs for both palivizumab prophylaxis scenarios: full 
coverage and partial coverage.
	 In addition, probabilistic analysis was performed 
through a Monte Carlo simulation, in which individu-
ally clinical outcomes of 1 000 hypothetical patients were 
modeled.40 The odds have been set as beta distributions 
based on the number of hits (alpha parameters) and fail-
ures (beta parameters) and gamma to the costs of care.

Results
Resource utilization and cost inputs

Table I shows resource utilization patterns for the man-
agement of the two possible groups of patients as well 
as mean costs and their distributions. 
	 For the model purposes, it was assumed that re-
sources employed in patients who received prophylaxis 
were the same in case of ambulatory management and 
death. However, given that the reduction in terms of 
hospitalization reported in the international literature 
shows savings up to 50% of the total time32,34,42 the model 
includes a conservative reduction of one day less in 
ICU and one day less in general ward for hospitalized 
patients. 
	 Annual costs of treatment for asthmatic patients 
considered in the model were USD $243, according to 
the Ceballos ZI43 study conducted in Mexico by using a 
cohort of asthmatic patients within the IMSS. This cost 
was adjusted by inflation rate40 and exchange rate.44

	 Taking into account that social security systems in 
Mexico give coverage to children until the age of 18, the 
model considers as costs of consequences the cost of 
treating asthma for 18 years. So the medical care costs to 
charge by the IMSS, only have been considered during 
this time.

Total costs

Prophylaxis groups reported, in the model, a reduction 
of medical care costs in a range between 23.61 - 23.68% 
depending on the group under analysis. Notwithstand-
ing these reductions, prophylaxis associated incremen-
tal costs depend on the type of coverage and the age 
group (i.e.: 39% for the group <29 weeks during RSV 
season; and 180% for the group between 29 – 32 weeks 
for the whole year prophylaxis). The latter implies that 
prophylaxis-associated cost represents between 45.3 - 
72.1% of the total cost.

Cost effectiveness analysis

Table II reports the results obtained from the determinis-
tic cost-effectiveness analysis in terms of the incremental 
effectiveness and cost per scenario and wGA group. 
	 When comparing the prophylaxis and non-prophy-
laxis groups, the mean effectiveness values are for the 
prophylaxis group: 0.12 LYG and 0.16 QALY.
	 When evaluating the ICER per QALY and LYG 
against the USD $50 000 threshold, all age groups 
within the prophylaxis group are cost effective strate-
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Table 1

Parameters, distributions and model assumptions

Parameter	 Value	 Source

Hospitalization rates without prophylaxis	 10.1%	 [37-39]

Hospitalization rates with  prophylaxis	 4.9%	 [37-39]

Mortality rate without prophylaxis	 0.99%	 [40]

Mortality rate with prophylaxis	 0.23%	 [40]

Probability of asthma episode for patient with RSV 	 17%	 [18]

Probability of asthma sequelae for patient

with RSV without hospitalization (no prophylaxis)	 16%	 [18]

Probability of asthma sequelae for patient with RSV

without hospitalization (prophylaxis)	 8%	 [18]

Palivizumab cost (50 mg vial)	 USD$600.1 	 Abbott Laboratory

Follow up patients (years)	 18	 Author assumption

Bed day cost	 USD$ 367.41	 [33]

UCI day cost	 USD$2,163.1 	 [33]

Annual treatment of asthmatic patients cost	 USD$ 243 	 [43]

Reduction in hospitalization resources with prophylaxis	 1 day general ward and 1 day UCI	 Author estimation from [32,38,42]

VSR Season	 October-March	 Expert panel

Discount rate cost and outcomes	 3% 	 Author estimation

Willingness to pay 1	 3 times GDP per capita	 [45]

Willingness to pay 2	 USD $50,000 	 [46]

Prophylaxis age groups	 < 29 wGA 

		  29-32 wGA	 *

Palivizumab doses	 15 mg/kg every	 [37-39]

Average doses in full coverage	 4.1	 [32]

Average doses in partial coverage	 3.0	 Author estimation

Mexican life expectancy (years)	 73.85	 [25,26]

Mexican prevalence of RSV	 50%	 [29-31, Expert panel]

Patient with RSV without hospitalization	 0.95 (±10%)	 [11]

Patient with RSV with hospitalization	 0.88 (±10%)	 [11]

Patient who die	 0 (±10%)	 [11]

Patient without RSV	 1 (±10%)	 [11]

% preterm newborns 	 8.43%	 [24]

% patients <33 wGA	 62.3%	 [24]

% patients <29 wGA	 37.68%	 Author  estimation‡

% patients 29-32 wGA	 24.6%	 Author  estimation‡

Main weights <29 wGA (full coverage)	 4.491	 [27,28]

Main weights 29-32 wGA (full coverage)	 5.203	 [27,28]

Main weights <29 wGA (partial coverage)	 2.203	 [27,28]

Main weights 29-32 wGA (partial coverage)	 3.033	 [27,28]

*	wGa groups selected correspond to recomendations of the international literature: Sociedad Española de Neonatología, Comité Español de Consenso, 
Servei Català de Salut: Criterios para la utilización de Palivizumab,  American Academy of Pediatrics

‡	 Assuming a linear equation with b0=4% and b1=4.62 between 21-33 wGA

wGA= weeks of gestational age
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gies irrespective of the type of coverage (RSV season 
or yearly coverage).
	 In the case of the threshold recommended by the 
WHO (three times the GDP per capita of the coun-
try), all groups where cost effective when the QALY 
where used as effectiveness units, whereas the ICER 
distributions expressed in LYG are no more cost ef-
fective.
	 Finally, all the strategies can be considered as cost 
effective in the case of RSV season coverage, where the 
group of <29 weeks had the best ICER among the two 
different age groups.

One way sensitivity analysis results

Figure 2 shows the impact in LYG and QALY given by a 
one way sensitivity analysis for both scenarios. Once the 
sensitivity analysis was conducted, similar results were 
obtained for the analyzed groups, so the figure aggregates 
in one graph the results of these groups put together.
	 The variables with the highest sensitivity in the 
model were:

•	 Discount rate: At this respect, the higher the dis-
count rate, the higher the ICER is.

•	 RSV prevalence: The higher the RSV prevalence, 
the more favorable the ICER. When reducing such 
prevalence, the ICER resulted in higher costs.

	 All other variables, including asthma sequelae, 
mean weight, efficacy, measured in terms of mortality 
reduction and unit price did not affect the ICER.

Probabilistic sensitivity analysis results

The ICER distributions from the probabilistic model for 
both full and partial coverage scenarios are cost effec-
tive because they are below the USD $50 000 threshold, 
irrespective of the effectiveness units considered (inter-
national benchmark for developed countries).46

	 When switching to a three times the GDP per 
capita threshold, the ICER distributions per LYG are 
no more cost effective. However, the ICER distributions 
expressed in QALYs remained cost-effective for the full 
coverage scenario. It is worth to mention that QALYs 

Table II

Cost-effectiveness analysis of prophylaxis with palivizumab in Mexico

Scenario/analysis		  Cost (dis-	 Cost	 Incre-	 Incremen-	 Effective-	 Effecti-	 Incremen-	 Incremen-	 CER	 CER	 ICER	 ICER
		  counted)	 (undis-	 mental 	 tal cost	 ness (dis-	 veness	 tal effective-	 tal effecti-	 (dis-	 (undis-	 (dis-	 (undis-
			   counted)	 cost (dis-	 (undis-	 counted)	 (undis-	 ness (dis-	 veness (un-	 counted)	 counted)	 counted)	 counted)
				    counted)	 counted)		  counted)	 counted)	 discounted)	

Full coverage	  	  	  	  	  	  	  	  	  	  	  	  	  

No prophylaxis	 LYG	 $1 888*	 $1 967*	 -	 -	 30.54	 75.48	 -	 -	 $62	 $26	 -	 -

	 QALY	 $1 888*	 $1 967*	 -	 -	 29.67	 73.34	 -	 -	 $64	 $27	 -	 -

<29 weeks	 LYG	 $4 759‡	 $4 801‡	 $2 871	 $2 834	 30.66	 75.76	 0.12	 0.29	 $155	 $63	 $25 029	 $9 897

	 QALY	 $4 759‡	 $4 801‡	 $2 871	 $2 834	 29.83	 73.74	 0.16	 0.41	 $160	 $65	 $17 532	 $6 952

29-32 weeks	 LYG	 $5 288§	 $5 330§	 $3 400	 $3 362	 30.66	 75.76	 0.12	 0.29	 $172	 $70	 $29 637	 $11 743

	 QALY	 $5 288§	 $5 330§	 $3 400	 $3 362	 29.83	 73.74	 0.16	 0.41	 $177	 $72	 $20 760	 $8 249

 	  	  	  	  	  	  	  	  	  	  	  	  	  

Partial coverage	  	  	  	  	  	  	  	  	  	  	  	  	  

No prophylaxis	 LYG	 $1 888*	 $1 967*	 -	 -	 30.54	 75.48	 -	 -	 $62	 $26	 -	 -

	 QALY	 $1 888*	 $1 967*	 -	 -	 29.67	 73.34	 -	 -	 $64	 $27	 -	 -

<29 weeks	 LYG	 $2 631#	 $2 673#	 $743	 $706	 30.66	 75.76	 0.12	 0.29	 $86	 $35	 $6 479	 $2 465

	 QALY	 $2 631#	 $2 673#	 $743	 $706	 29.83	 73.74	 0.16	 0.41	 $88	 $36	 $4 539	 $1 732

29-32 weeks	 LYG	 $3 083&	 $3 124&	 $1 195	 $1 157	 30.66	 75.76	 0.12	 0.29	 $101	 $41	 $10 413	 $4 041

	 QALY	 $3 083&	 $3 124&	 $1 195	 $1 157	 29.83	 73.74	 0.16	 0.41	 $103	 $42	 $7 294	 $2 839
 	  	  	  	  	  	  	  	  	  	  	  	  	  
* From this amount, 100% corresponds to medical cost 
‡ From this amount, 30.25 and 69.75% correspond to medical and prophylaxis costs respectively
§  From this amount, 27.27 and 72.73% correspond to medical and prophylaxis costs respectively
#  From this amount, 54.73 and 45.27% correspond to medical and prophylaxis costs respectively
& From this amount, 46.76 and 53.24% correspond to medical and prophylaxis costs respectively

LYG= life years gained
QALY= quality adjusted life years
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Figure 2. Univariate sensitivity analysis, ICER per QALY (both wGA groups)
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QALY= quality adjusted life years
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represent a more complete measurement unit for this 
study purpose given that they address the quality of life 
aspect. Quality of life is not captured by LYG. Under 
the partial coverage scenario, both ICER resulted cost-
effective for a 3 times the GDP per capita threshold.

Acceptability curves

In terms of LYG, and according to the model results, 
the probability of the alternatives to be cost effective in 
the probabilistic model for the full coverage scenario, 
when using a three times GDP per capita and USD $50 
000 thresholds per group are:

•	 Group <29 wGA: 51% and 96%.
•	 Group between 29-32 wGA: 37% and 92%.

	 In the case of a partial coverage scenario, all the 
alternatives were 100% likely to be cost effective irre-
spective of the threshold to be compared with.
	 The probabilities of the two groups to be cost ef-
fective in terms of QALY’s, and under the full coverage 
scenario were 75, and 65% by using a three GDP per 
capita threshold; and 98, and 96% by using a WTP of 
USD $50 000 per QALY (figure 3). 
	 For the scenario of partial coverage, all probabilities 
accounted for a 100% probability of being cost effective 
irrespective of the WTP.

Discussion
Results obtained from the model are favorable for the 
prophylaxis groups. When the prophylaxis is provided 
during the RSV season results are even better. This may 
be explained because the reduction of weight and mean 
doses applied to the patients. This represents a good 
alternative for those countries with high rates of preterm 
newborn children who are underweight.
	 The ICER obtained from both deterministic and 
probabilistic models allocate the prophylaxis scenarios 
as cost-effective alternatives when using the WTP above 
mentioned per LYG and per QALY.
	 Since Mexico does not have a threshold that 
represents the WTP per unit of effectiveness (LYG or 
QALY), the ICER results per QALY were evaluated by 
using two international threshold references in order to 
evaluate the willingness to pay of the Mexican authori-
ties: the first value is the threshold usually reported for 
developed countries (USD $50 000), whereas the second 
reference corresponds to the World Health Organiza-
tion (WHO) recommendation (three times the GDP 
per capita).45 This last value would account for about 

USD $25 24347,48 or MXN $327 666 (exchange rate of 
MXN$12.98 per USD $1).44

	 Comparing the results obtained in this study with 
results from other studies, some differences arise, i.e. in 
the study of ElHassan17 two models were developed. 
The first model considered the risk of acquiring recur-
rent sibilance following a RSV infection, whereas the 
second model does not consider such risk.
	 Patients included in the model were premature 
newborn between 26 and 32 weeks of gestational age. 
The results of this study conclude that the ICER obtained 
is cost-effective for the palivizumab prophylaxis only if 
benefits generated by a decrease in the risk of recurrent 
sibilance in patients who suffer from RSV infection are 
taken into account. 
	 Compared with the results obtained in the current 
study, ElHassan’s results did not find evidence about 
the long term benefits of palivizumab in terms of deaths 
avoided as well as the long term improvement in quality 
of life.17

	 Nuijten20 estimates the cost-effectiveness ratio of 
palivizumab for the prevention of severe RSV infection 
in preterm newborn <32 weeks who are considered 
high-risk patients. The evaluation was conducted under 
the perspective of the National Spanish Health Service. 
The ICER accounted for USD $16 914 (exchange rate 
0.75 Dollar per Euro) per LYG. The results from the 
study suggest that palivizumab prophylaxis is a cost-
effective alternative with respect to hospitalization in 
Spain. The main difference with respect to the present 
study is that the protection factor given by the prophy-
laxis is 5.2% in terms of hospitalization days avoided 
versus 9.35 % for the Spanish data. Another difference 
that came up refers to the employment of indirect 
costs in the Spanish study, such as productivity losses 
attributable to premature death.
	 Chirico18 estimated the ICER per QALY in a 
group of preterm newborns <33 weeks but the study 
did not specify the number of weeks to be considered 
in the evaluation model. The value of the ICER was 
USD $11 452 (exchange rate 0.75 Dollar per Euro) per 
LYG, using a 3% discount rate.
	 Coverage levels employed in the model were 
located in a range between 20-40%. Such levels were 
established in accordance with the most likely cover-
age to be given by the public health institutions in 
Mexico. It is worth to mention that for the model 
purposes, coverage was assumed to be given only to 
high-risk patients during the RSV season. This im-
plies that it is not possible to consider 100% coverage 
because not all the preterm children are born during 
the RSV season. 
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Figure 3. Acceptability curve
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QALY acceptability curves

	 In terms of the RSV season in Mexico, although 
there is not an official established RSV season, the 
expert panel determined the season to be between 
October and March.
	 Palivizumab prophylaxis for preterm newborn 
patients ≤32 wGA resulted in a cost-effective alternative 

for the prevention of RSV infection and its complications 
in Mexico. The scenario of partial coverage during the 
RSV season in the country allow having a better a cost-
effectiveness results, compared with a non prophylaxis 
scenario, especially in those situations in which budget 
restrictions are important.
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Appendix

Resource utilization and management cost of different patients suffering from RSV

Patient	 Non-prophylaxis patient*	 Prophylaxis patient**
	 Qty (average)	 Unit cost	 Total cost	 Qty (average)	 Unit cost	 Total cost
	  	  	  	  	  	  	

Ambulatory management 	  	  	  	  

Emergency consultation	 1.00	 $85	 $85	 1.00	 $85	 $85

Length stay in emergency room (Equivalent to ICU)	 1.00	 $2 163	 $2 163	 1.00	 $2 163	 $2 163

Laboratory tests	 2.00	 $6	 $12	 2.00	 $6	 $12

Cabinet tests	 1.50	 $21	 $31	 1.50	 $21	 $31

Drugs	 1.00	 $4	 $4	 1.00	 $4	 $4

Total			   $2 296			   $2 296

Hospital management  (average patient)

Interconsultations	 1.50	 $63	 $95	 1.50	 $63	 $95

Hospitalization	 3.25	 $367	 $1 194	 2.25	 $367	 $827

Intensive care unit (equivalent to Emergency room)	 3.00	 $2 163	 $6 489	 2.00	 $2 163	 $4 326

Laboratory tests	 2.00	 $6	 $12	 2.00	 $6	 $12

Cabinet tests	 2.00	 $21	 $41	 2.00	 $21	 $41

Drugs	 1.00	 $15	 $15	 1.00	 $15	 $15

Total			   $7 847			   $5 317

Hospital management (patient with severe infection)

Interconsultations	 2.33	 $63	 $147	 2.33	 $63	 $147

Hospitalization	 4.25	 $367	 $1 561	 4.25	 $367	 $1 561

Intensive care unit (equivalent to Emergency room)	 5.50	 $2 163	 $11 897	 5.50	 $2 163	 $11 897

Laboratory tests	 2.00	 $6	 $12	 2.00	 $6	 $12

Cabinet tests	 2.20	 $21	 $45	 2.20	 $21	 $45

Drugs	 1.00	 $19	 $19	 1.00	 $19	 $19

Total			   $13 683			   $13 683

* Obtained from the expert panel
** Author assumption
RSV= respiratory syncytial virus


