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Purpose: High priced medicines (HPM) represent an increasing burden for health system financing. To 

reduce expenses related to HPM, certain strategies like limiting the funding to therapeutic protocols with 

the best benefit/risk ratio failed. One of the consequences of limiting funding is lawsuits litigation. This 

scenario forces health service providers and financiers to explore new options to optimize the investment. 

Among these solutions, dose standardization also called “dose banding” (DB) showed to be effective and 

efficient improving access to cancer treatment and diminishing expenses.  

The objective of this study is to compare the costs associated to “dose banding” HPM versus with 

conventional dosage in a developing country such as Argentina. 

Materials & Methods: A simulation retrospective study was carried out to analyze the costs associated to 

the 10 most HPM demanded. A comparison between conventional dosage and “dose banding” were done 

analyzing data from a compounding company (Lispharma ®). Period of the study: 01-01-2019 to 31-12-

2022. 

Results: 93,529 doses were analyzed, 34.85% corresponded to the selected HPM provided by conventional 

method and destined to patients receiving medical care in 66 private institutions of Buenos Aires region. 

Comparative analysis demonstrated that dose-banding DB was associated with a saving rate of 15.8%. 

Conclusion: Dose-banding is a valuable strategy to reduce costs and improve access to HPM.  
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INTRODUCCION 

 

High priced/high-cost medicines (HPM/HCM) represent an increasing burden for health system financing 

[1]. A recent study carried out by our group showed that, in Argentina's social security, 21.9% of the expenses 

are used to finance HPM, benefiting only 1.9% of the insured population [2].  
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The exponential increasing of prices, the debate about efficacy and the litigation (consequence of limiting 

funding) are problems related to these drugs that affects either low, middle and high -income countries.  

Numerous strategies have been identified to promote the rational use of HPMs, considering their 

efficacy, safety, pharmacoeconomic, and their impact on public health. Limiting funding to certain 

therapeutic protocols based on the best clinical benefits was one of them. Despite this type of measures, 

coverage requests and lawsuits increase, forcing health providers to explore new alternatives. 

Among these solutions, dose standardization of HPM/HCM (also called “dose banding”) [3], has been 

tested based on using a “rounded” doses (optimizing commercial presentations of drugs), avoiding wasting 

of medications and outsourcing compounding. [4,5,6,7].   

Almost two thirds of HPM are treatments for cancer or autoimmune diseases. Cytostatic and biological 

agents are traditionally dosed using anthropometric parameters as body surface area generating differences 

between the amount present in the commercial formulation of the drug (package, ampoule, bottle) and the 

prescribed dose [4].  

In some situations, a prescribed dose to a patient requires the use of commercial presentations that 

exceed the dose required. The consequence of the difference between prescription and commercial 

presentation can result in a waste of drugs and significant expenses in HPM cases.  

Dose banding is based on three principles. The first one is a consensus between prescribers and 

pharmacists who establish dose intervals based on individual calculations for each patient that are rounded 

in a “band” (allowing a variation from the prescribed doses of ±5% for cytostatic and ±10% for biological 

agents). This respects the prescribed dose with a small variation without impact in clinical effectiveness 

[8]. The second principle is that once the dose is prepared, drugs should have a prolonged stability. The 

third is to have an annual number of prescribed doses for each drug that can result in the appropriate use of 

wastes. Usually is necessary to outsource the preparation of doses. 

Several authors demonstrated that this form of administration of high-priced medicines reduce up to 

ten percent of expenditure [5] due the use of wastes and diminishing dose cancellation (that can represent 

the 13% of doses) [2]. On the other hand, dose banding reduces the burden of hospital pharmacy services 

and shorten the time between the indication and start of treatment.  In resume, “dose banding” makes 

spending more efficient and improves treatment accessibility [1].   

Unfortunately, most of this evidence is from high income countries making extrapolation to low-income 

countries difficult. 

The objective of this study was to compare the costs associated to high priced medicine administration 

by conventional dosage versus “dose banding” in a developing country such as Argentina. 

 

MATERIALS AND METHODS 

 

A retrospective study was carried out analyzing the costs associated to HPC provided by conventional 

dosage compared with a simulation of identical treatments for those same patients using a dose banding 

method. 

The data was extracted from Lis Pharma® records (a compounding company) which is a health provider 

of intravenous mixtures of HPM. The period analyzed was from January 1, 2019, to December 31, 2022. 

The drugs included in the study are listed in Table 1. These drugs were selected based on the annual 

number of mixtures performed, the cost (focused on HPM) and the feasibility of applying the "dose 

banding" system based on the National Health System of England (NHS) data (NHS, 2019) [8] 
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TABLE 1 

LIST OF HPM ANALYZED 

 

bevacizumab 

cabazitaxel 

cetuximab 

docetaxel 

nivolumab 

paclitaxel 

pembrolizumab 

rituximab 

trastuzumab 

trastuzumab+emtasine 

 

The variables selected were: number of patients, number of doses performed, average dose per patient, 

commercial presentations of the drugs, cost per milligram in pesos (local currency) (prices extract from the 

official Argentine Pharmaceutical Manual on March 9, 2023) and in United States dollars (at the official 

dollar rate of the National Bank of Argentina on the same date - $206.75-), dose cost in the conventional 

dosage (this is the total milligrams of the commercial presentations necessary to cover the prescribed dose) 

and dose cost under the dose banding system (cost of prescribed milligrams). 

For each HPM, the dose band (according to NHS standardization) with the highest rate of use was 

selected to analyze the following items: 

 Percentage of doses that would be feasible to use dose banding 

 Price per milligram of the drug 

 Price of each dose according to the mode of provision (conventional versus dose banding) 

 Nominal price (in Argentine pesos and US dollars)  

 Percentage of savings using dose banding per dose and per complete treatment 

Statistical analysis: DoseBAND or DoseFIXED data was compared using paired Student’s t-tests.  

Ethical aspects: the database was coded before analysis to blind the personal data of the patients 

enrolled in the study. The study protocol was accepted by the HMC- COD110-23 Ethical Committee. 

Conflict of Interest: Authors declare no conflict of interest.  

 

RESULTS 

 

During the period of the study (2019-2022), 93,529 doses were prepared at Lispharma ®. From them, 

34.85% (n= 32,603) corresponded to the selected drugs (Table 2). These doses corresponded to patients 

receiving medical care in 66 private institutions of Buenos Aires region. 

 

TABLE 2 

NUMBER OF DOSES PER DRUG 

 

Drug N 

Bevacizumab 3247 

Cabazitaxel 78 

Cetuximab 623 

Docetaxel 2012 

Nivolumab 1868 

Paclitaxel 5782 
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Pembrolizumab 2737 

Rituximab 4980 

Trastuzumab 1533 

Trastuzumab+emtasine 273 

 

Analyzing bevacizumab, 3,247 doses were used for 508 patients (6 doses per patient). In 52% (n=1679) 

of the doses prepared, an optimization system such as dose-banding could have been used. Due to the 

frequency of use and the possibility of dose optimization, the 450 mg dose range (118 mixes) was selected. 

Table 3 gives details of the costs of the different modalities, the nominal and percentage savings per dose 

by applying dose banding, and the projection to all the average doses per patient registered. 

In relation to cabazitaxel, twenty patients received this drug representing 78 doses (4 average doses per 

patient). In all the cases, a dose banding standardization could have been used. Due to the frequency of use 

and the possibility of dose optimization, the 45 mg dose was selected for the simulation (30 preparations). 

Table 3 details the costs and savings.   

Regarding cetuximab, 623 doses were mixed for 75 patients (8 per patient). In 39% (n=240) of the 

doses dose banding could have been used. Due to the frequency of use and the possibility of optimization, 

the 450 mg dose was selected for the simulation (Table 3). 

In the case of docetaxel, although it does not have as high a cost as the rest of the HPM selected for this 

study, the number of protocols and pathologies in which it is used, make it a medicine of special interest to 

funders. Two thousand and twelve doses were prepared and used in 556 patients (4 doses per patient). The 

63% (n=1275) of the doses prepared could be candidate to dose banding. The results of simulation for the 

more frequent dose (150 mg) are shown in Table 3.   

For nivolumab, 1868 doses were split for 237 patients (8 per patient). In 13% (n=245) of the doses 

could have been used dose banding; 70 mg was the dose selected for the simulation. Table 3 details the 

costs of the different modalities. 

For paclitaxel, 5782 doses were used in 1059 patients (5 per patient). In 42% (n=2448) of cases a dose 

banding system could have been used. Due to the frequency of use and the possibility of dose optimization, 

the 140 mg dose was selected for the simulation (Table 3). 

For pembrolizumab, 2737 doses and 380 patients (7 per patient). In 0.1% (n=2) of the mixes an 

optimization system such as dose banding could have been used. The dose optimization used was 240 mg 

dose (Table 3). 

In the case of rituximab, 4980 doses were prepared for 508 patients (10 per patient). Dose banding 

could have been useful in 20% (n=1010) at an optimization dose of 750 mg. 

For trastuzumab, 1533 doses were prepared for 204 patients (8 per patient). Due to the frequency of 

use and the possibility of dose optimization, the 600 mg dose range (196 preparations) was selected (Table 

3).  

Finally, for trastuzumab+emtasine, 273 doses were prepared for 27 patients (10 per patient). Due to the 

frequency of use and the possibility of dose optimization, the 180 mg dose range (72 fractionations) was 

selected for simulation (Table 3).  

The cumulative savings in our sample of HPM were 15.8% (U$S 67503,46). 
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DISCUSSION 

 

High-priced medicines constitute a challenge for health systems [2]. The exponential growth of the 

prices of these drugs has introduced a new concern among health financiers who find severe problems to 

maintain the benefits that they usually provide to their insurers due to the amount of money transferred to 

new treatments. Probably in the future the entire healthcare system will be threatened by the increasing 

costs of certain drugs, devices or technologies. 

Limiting the provision of HPM based on their cost-effectiveness ratio has so far been unsuccessful 

since, despite negative reports from the scientific community, it increases lawsuit litigation and in many 

cases judges force insurers or governments to provide the treatments. 

Strategies such as joint purchases among health providers (insurers and governments) have failed due 

to the existence of local or regional laws that prohibit the acquisition through these modalities. 

For these reasons, dose-banding can be an alternative to at least partially solve this problem reducing 

costs and reassigning resources to other health needs. [6]   

The savings observed in our study are significant and are a direct consequence from avoiding wastes 

of drugs. There are other potential benefits associated with dose banding like avoiding last-minute 

cancellations of prescriptions (they can be used later due drug stability – up to 28 days- or reassigned to 

another patient who needs the same dose). 

For these purpose centralizing compounding (usually through outsourcing) is often necessary making 

possible to have enough number of doses to optimize commercial presentation of drugs and eventually 

redirect cancelled doses. [9] 

Overstocking due to the provision of complete treatments versus only provision of actual doses is also 

an advantage for dose banding. 

As observed in our study, using dose-banding generate savings of 15.87%. It should be noted that this 

saving does not include other variables that would also represent cost savings such as disposable material, 

personnel hours to prepare infusions and cost of bag of fluids for the medication among others. If these 

variables were included the savings might significantly increase. 

 

CONCLUSION 

 

Dose banding reduces costs and improve the access to cancer (and other life threating conditions) 

treatment. Reducing the waste of chemotherapy drugs it also has an environmental impact.    

The result of this research shows how dose standardization results in significant savings (15,8%) and 

could be an option to reduce HPM expenditure in low-income countries as Argentina. If other variables are 

considered the savings would be increase.  

These data encourage the development of new studies to assess the feasibility of the use of dose banding 

method in real cases to determine it feasibility in clinical settings.  
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