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Background: Many countries use the WHO Essential Medicines List (EML) as a guide for health policy choices to promote the efficient use of healthcare resources or adopt the concept of essential medicines (EMs) to develop their own national list of essential medicines. The aim of this study is to analyse the availability and use of medicines included in the 22nd WHO EML in Italy.

Methods: Using the ATC code (5th level), a comparison was made between the medicines included in the WHO EML and those retrieved from the Italian Medicines Agency (AIFA) database. The availability (regulatory and reimbursement status) of EMs, as well as the market share in expenditure (million euros) and consumption [measured in WHO-defined daily doses (DDDs)], compared to all reimbursed medicines in 2021, were analysed.

Results: In 2021, approximately 85.2% (n = 414) of medicines included in the WHO EML were commonly marketed in Italy. Of these, 396 EMs were fully reimbursed by the Italian National Healthcare Service (INHS), corresponding to 81.5% (396/486) of the WHO EML, while the remaining 18.5% (90/486) were neither authorised (n = 72) nor reimbursed (n = 18). The study found a low coverage for anti-parasitic, insecticides, and repellent products (ATC P) in addition to medicines for the genitourinary system and sex hormones (ATC G). Even though medicines on the WHO EML, including therapeutic alternatives, accounted for ~48.5% of the expenditure for medicines reimbursed by INHS, the list covered 74% of all national drug consumed. Novel high-cost therapies indicated in high-prevalence diseases and rare conditions, mostly antineoplastic and immune-modulating agents (ATC L) not included in the WHO EML, were also guaranteed.

Conclusions: In Italy, high coverage of EMs was found. It was largely reimbursed by the INHS, even when compared to other European countries. Essential medicines represented a high percentage of the overall expenditure and consumption in Italy. The WHO EML could be an important tool to guide the health policy choices of high-income countries, although a more frequent update and easier access to information on rejected medicines are needed.
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Background

In 1977 the World Health Organisation (WHO) created the first list of essential medicines (EML). The list defines medicines satisfying the priority healthcare needs of a country's population, which are selected on the basis of the high prevalence of a disease and its public health relevance. It includes appropriate dosage forms, robust evidence regarding clinical efficacy and safety, comparative costs (which will vary locally due to the different pricing policies), and cost-effectiveness (1). Essential medicines are identified to extend the primary healthcare coverage of a population. It takes into consideration the health situation of developing countries with the aim of making therapies widely available and accessible in their national health systems (2). Since then, the list has been used as a good starting point to develop a voluntary national formulary or national essential medicines list (NEML) in many low- and middle-income countries (LMICs) to guide the health policy choices of governments and relevant institutions to meet the primary needs of their healthcare systems (3). The list may also be considered a tool for developed countries to support national medicine policies while promoting the efficient use of healthcare resources by selecting medicines having an added therapeutic value over the multitude of commercially available alternatives and thus reputed to be essential for human health (4–8). Finally, the list could also be used as a support for clinicians and physicians in the process of deciding medicines for prescription, thereby promoting their appropriate use (9).

The WHO EML is updated and published every 2 years by the WHO Expert Committee on Selection and Use of Essential Medicines. The 22nd edition of the WHO EML (10), updated on September 2021, contains over 500 medicines selected as a result of evidence-based criteria as the most effective and safe and that should be widely available to patients at affordable prices. They are identified by active ingredient and listed together with their intended use, strength, and formulation, organised in chapters dealing with specific pharmacological classes or diseases (10).

Since a NEML is intended to meet the needs of its population, countries that are geographically close or similar to each other in population size, health status, life expectancy, and healthcare expenditure might be expected to have similar lists (11).

Though several articles are published worldwide on access to medicines, few publications provide information on the availability of essential medicines (EMs) in high-income countries (HICs) (12–14). One study, which systematically compared the NEMLs of 137 countries, including 21 HICs (with the exception of Italy), showed substantial gaps in the selection of medicines at the national level compared with those recommended by the WHO EML (12). In particular, 23 countries (17%), including some European countries (e.g., Sweden, Portugal, Malta, Poland, Czechia, Slovakia, and Slovenia), have 50% lower coverage with 2017 WHO EML, while 27 countries (20%), mostly LMICs, have at least 80% coverage. Countries with lower health expenditure, such as Angola (n = 13) and Cambodia (n = 9), appear to have omitted from their lists a larger number of medications listed in the WHO EML. However, countries with higher health expenditure appear to have included more medicines in their lists that are not on the WHO EML—leading among them are Slovakia (n = 692) and Portugal (n = 649), with the exception of Sweden (n = 146). The inclusion of additional medicines in HIC national lists beyond those listed in the WHO EML could explain the difference in coverage (expressed as a percentage of EMs overall included) compared to LMIC national lists, where the total number of medicines included is very low.

We are not aware of any studies published on this topic referring to the Italian context. Italy has a universal health service, and decisions relating to coverage and pricing of medicines reimbursed by the Italian National Health Service (INHS) are determined at the national level by the Italian Medicines Agency (AIFA). The aim of this study is to assess the availability of EMs in Italy and to analyse the market share of EMs in terms of consumption and expenditure in 2021, in addition to highlighting other medicines not included in the WHO list but fully reimbursed in Italy.



Methods

The 22nd edition of the EML (10) was used to extrapolate the following information on medicines: Anatomical Therapeutic Chemical (ATC) 5th level, active ingredients, dosage forms (strength and numbers of units), routes of administration, therapeutic indications, and alternatives (where reported). These records were linked by ATC code (5th level) to the AIFA database, which included the following variables: (i) WHO-defined daily doses (DDD) included in the package; (ii) regulatory status in Italy (authorised or withdrawn); (iii) availability in the Italian market; and (iv) coverage status (reimbursed or not reimbursed). This database was then linked to Italian pharmaceutical administrative databases, which provided information at the package level on consumption and expenditure for all drugs marketed in Italy in 2021.

When the ATC (5th level) was not present in the AIFA database, we searched for the active ingredient in order to include in the analysis those medicines available in Italy with a different ATC 5th level for the same indication, as in the case of some monovalent vaccines (e.g., measles vaccine, pertussis vaccine) that are registered in Italy as polyvalent vaccines.

For the second objective of the study, we analysed the market share of EMs in consumption and expenditure in 2021. To do this, we aggregated all expenditure and consumption values of ATCs (5th level) included in the AIFA database into the following four groups:

• Group 1: EMs, consisting of all medicines included in the WHO EML and available in Italy;

• Group 2: WHO alternatives, including all medicines (ATCs 5th level), reported as therapeutic alternatives within the WHO EML list and available in Italy;

• Group 3: Analogues, comprising all medicines with the same ATCs (4th level) as those in the WHO EML (including WHO alternatives) available in Italy (net of the WHO EML and their reported alternatives). Antineoplastic and immune-modulating agents (ATC L) were excluded from this analysis, as analogues in this category cannot be identified by applying directly the ATC 4th level;

• Group 4: Others, including the remaining medicines (ATC 5th level) retrieved from the AIFA database and marketed in Italy and not included in the previous three groups.

For each group, we estimated the consumption (DDD), expenditure, and average cost per DDD in 2021. In addition, we estimated the proportion of expenditure and consumption for each group in relation to total expenditure and consumption to determine the coverage of WHO EMs or related analogue EMs (ATC 4th level). All medicines included in the analyses were identified by active ingredient (medicine) and not by medicinal product.



Results


Coverage of WHO EML in Italy

The WHO EML (22nd edition) includes 504 items (Figure 1), of which 18 were excluded because they did not fit the definition of medicine (see Supplementary Table S1 for details), resulting in a sample of 486 essential medicines considered for analysis. Further, 72 EMs (from 486) were excluded because they were unavailable [although some of them were imported as foreign medicines (n = 47), Supplementary Table S2], unauthorised, or withdrawn in Italy (n = 25) (Supplementary Table S3). Therefore, 414 EMs that were commonly marketed in Italy were identified, accounting for 85.2% (414/486) of the WHO EML list. Of these, 18 medicines were not reimbursed in Italy (Supplementary Table S4). A total of 396 EMs were fully reimbursed in Italy, corresponding to 81.5% (396/486) of the WHO EMs list. For the analysis of expenditure and consumption (Figure 2), 11 out of 396 medicines were excluded, as they are available only as galenic formulations and, therefore, could not be found in the Italian administrative databases (Supplementary Table S5), resulting in a total of 385 WHO EMs, which represented the first group considered in the analysis of expenditure and consumption.
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FIGURE 1
 Availability of WHO essential medicines in Italy.
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FIGURE 2
 Medicines included in the expenditure and consumption analysis in Italy in 2021.


For each EM retrieved from the Italian administrative databases, we identified the therapeutic alternatives indicated by the WHO, totalling 190 medicines (ATC 5th level) available in the Italian market in 2021, representing the second group. Additionally, based on the medicines belonging to the first and second groups, a total of 425 analogues, i.e., medicines having the same ATC (4th level) as EMs, were identified, representing the third group. Finally, the remaining medicines marketed in Italy but not included in the previous groups (599 medicines for ATC 5th level) were categorised under the fourth group (Supplementary Table S6). For expenditure and consumption analysis, we considered these four groups comprising a total of 1,599 medicines (by ATC 5th level) marketed in Italy in 2021.

According to our analysis of the reimbursement status of WHO EMs in Italy by ATC (1st level) 2021 (n = 486) (Figure 3), we found that there is low coverage for anti-parasitic, insecticides, and repellent products (ATC P: 34%) as well as medicines for the genitourinary system and sex hormones (ATC G: 48%). On the other hand, we found a high coverage for antineoplastic and immuno-modulating agents (ATC L: 98%). We also found coverage of <80% for systemic hormone preparations, excluding sex hormones and insulins (ATC H: 77%), dermatological products (ATC D: 78%), and miscellaneous (ATC V: 79%).


[image: Figure 3]
FIGURE 3
 Reimbursement status of WHO EMs by ATC (1st level) in Italy in 2021 (N = 486: 396 reimbursed and 90 not authorised or reimbursed).


When analysing the distribution of the four selected groups of reimbursed medicines (n = 1,599) by ATC (1st level) for 2021 in Italy (Figure 4), we found that anti-parasitic, insecticides, and repellent products (ATC P) had the highest relative frequency of WHO EMs accounting for 87% EMs and 7% WHO therapeutic alternatives. Anti-infectives for systemic use (ATC J) accounted for 51% of EMs and 9% of WHO therapeutic alternatives), while medicines for sensory organs accounted for 19.7% of EMs and 29.5% of WHO therapeutic alternatives. Medicines for the cardiovascular system (ATC C) accounted for 13.6% of EMs and 31.8% of WHO therapeutic alternatives. The first two categories (ATC P and ATC J) also had the lowest percentage of “others” reimbursed, 6.7% and 6.1% respectively. On the other hand, antineoplastic and immune-modulating agents (ATC L) and miscellaneous (ATC V) were the ATC groups with the highest percentage of “others” reimbursed (69%). Medicines for blood and blood-forming organs (ATC B) had the highest percentage of analogues reimbursed (46%), including, for example, recombinant blood coagulation factors or antiplatelet agents, such as ticagrelor. ATC L was excluded from the third group represented by analogues (ATC 4th level).
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FIGURE 4
 Distribution of the four groups of medicines reimbursed in Italy in 2021 by ATC (1st level) (N = 1,599).




Expenditure and consumption analysis

In 2021, the public expenditure for the four medicine groups considered in the analysis was €23,465 million, corresponding to a total of 27,734 million DDD consumed (Table 1); 28.4% of the expenditure (€6,668 million) was related to WHO EMs commercially available in Italy and accounted for 40.4% (11,198 million DDD) of the total national consumption of medicines reimbursed by INHS. When therapeutic alternatives indicated by WHO were added to the EMs, the expenditure and consumption figures increased, reaching 48.5% and 73.8% of the total amounts, respectively and represented the coverage of WHO EML expenditure and consumption in Italy in 2021.


TABLE 1 Group-wise expenditure and consumption of reimbursed medicines in Italy in 2021.
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If the analysis extended to medicines with the same ATC (4th level) as those included in the WHO EML (named analogue EMs), excluding antineoplastics and immunomodulators, then the total expenditure and consumption reached 64% and 88.9%, respectively. The expenditure for the medicines categorised under the “others” group was €8,362 million (35.6% of total expenditure), while consumption was approximately 3,100 million DDD, covering only 11.1% of total national drug consumption.

The average cost per DDD for the WHO EMs was the lowest, ranging from €0.59 for EMs to €0.51 for the WHO therapeutic alternatives, and accounted for 73.9% of the total consumption and only 48.4% of the expenditure. The average cost for analogues (ATC 4th level) of EMs (including alternatives) was €0.87, 70% higher than that of WHO EMs, while the cost of “others” was the highest at €2.72, which was five times higher than the cost of WHO EMs. The last two groups (analogues and “others”) accounted for 26.1% of total consumption and 51.4% of expenditure.

Figure 5 compares the expenditure and consumption of the overall medicines reimbursed (by ATC 1st level) in Italy in 2021 by categorising them into two groups. One group included only the WHO EMs and alternatives (Figures 5A, C), and the other group included the WHO EMs and alternatives along with analogue ATCs (5th level) (Figures 5B, D). An analysis of the proportion of expenditure (Figures 5A, B) by drug category (ATC 1st level) of medicines included in the WHO EML, including alternatives against the total expenditure for reimbursed medicines in Italy, indicates that the lowest amount was spent on medicines for the genitourinary system and sex hormones (ATC G: 5.3%) and medicines for the musculoskeletal system (ATC M: 8.3%) (Figure 5A). This suggests low coverage or a higher gap compared to the total expenditure on WHO EMs in both these categories. However, anti-parasitic, insecticides, and repellent products (ATC P: 93.7) and medicines for blood and blood-forming organs (ATC B: 70.4%) had the highest spending and coverage. By adding analogues to ATC 4th level (Figure 5B), the coverage increased for all drug categories (ATC 1st level), thus reducing the gap between WHO EMs and total reimbursed medicines in Italy. Overall, with the addition of analogues, ATC P (100%), ATC J (91.7%), ATC B (89.2%), and ATC C (76.1%) had the highest coverage in expenditure compared to the total. Three categories registered a significant increase mostly because they had many analogues—medicines for the musculoskeletal system (ATC M) increased from 8.3% to 47.4% (+39.1 percentage points), medicines for the central nervous system (ATC N) from 38.2% to 71.5% (+33.3 percentage points), and anti-infectives for systemic use (ATC J) from 58.7% to 91.7% (+33.0 percentage points). However, systemic hormonal preparations, excluding sex hormones and insulins (ATC H: +1.1 percentage points) and anti-parasitic products, insecticides, and repellent products (ATC P: 6.3 percentage points), showed the lowest variations.
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FIGURE 5
 (A–D) Expenditure (million euros) and consumption (measured in DDD) of WHO EMs (including alternatives) and analogue ATCs (5th level) by ATC (1st level) compared to the overall of medicines reimbursed in Italy in 2021.


Analysing drug consumption (Figures 5C, D) by ATC (1st level), the share of WHO EML (including alternatives) in total reimbursed medicines was high for all categories, suggesting a high coverage of WHO EMs in drug consumption across all categories (Figure 5C), with the exception of dermatological products (ATC D: 50.0%), medicines for the musculoskeletal system (ATC M: 25.2%), and genitourinary system and sex hormones (ATC G: 3.9%).

However, even for consumption, when the ATC 4th level analogues (Figure 5D) were added, coverage was found to be high (>90%) for most categories, and it increased especially for dermatological products (ATC D: +44.5 percentage points) and medicines for the musculoskeletal system (ATC M: +42.2 percentage points) but not for genitourinary system and sex hormones (ATC G) and systemic hormonal preparations. However, within this group, sex hormones and insulins (ATC H) registered a slight increase (+0.8 percentage points) in coverage, thus maintaining a huge gap between the WHO EMs and the total consumption in Italy. With regards to ATC G, medicines for benign prostatic hyperplasia (tamsulosin, alfuzosin, finasteride, silodosin, and terazosin) and hormone replacement therapy in postmenopausal women (estriol, estradiol, and tibolone) were included in the AIFA database but not in the EML by WHO.

If we consider the “others” group that included medicines reimbursed by the INHS but not listed WHO's EML and analogues, we found that they were primarily represented by novel high-cost treatments, such as antineoplastic agents, medicines targeting small population subgroups, or medicines for rare diseases (Supplementary Table S6). Antineoplastic and immuno-modulating agents (ATC L) comprised 25% of drugs belonging to the “others” group (Figure 5D) and accounted for more than 60% (4 million euros) of the total expenditure of this category (Figure 5B), while the EMs covered 75% of the overall consumption of this category (Figure 5D), with an expenditure coverage of 39.2% (2.5 million euros) (Figure 5B).




Discussion

This study is the first to analyse the status of EMs in Italy. It compares the Italian drug formulary to the WHO EML, taking into consideration the number of medicines reimbursed by the INHS, as well as national medicines expenditure and consumption. The results highlight the favourable outcome of registration and commercial availability of EMs in Italy. For instance, 81.5% (396/486) of the medicines included in the WHO EML were reimbursed by the INHS, while only 18.5% (90/486) were either not authorised (n = 72) or not reimbursed (n = 18). This is particularly true when comparing Italy with other developed European countries such as Sweden, Portugal or Malta, where the coverage rates are much lower (Sweden: 49%; Malta: 40%; Portugal: 28%) (12).

The study found a low coverage for anti-parasitic, insecticides, and repellent products (ATC P) and medicines for the genitourinary system and sex hormones (ATC G). It should be noted that some of the drugs belonging to ATC P and not available in Italy are indicated for the treatment of neglected diseases, which are highly prevalent in tropical and subtropical regions (i.e., antimalarial medicines or medicines for the treatment of American and African trypanosomiasis); if necessary, they are provided by INHS by importing them from abroad. Within ATC G, oral contraceptives are available in Italy and purchased by citizens; however, their expenses might be reimbursed to specific population subgroups in some Italian regions (15, 16).

Although the WHO's list (including therapeutic alternatives) represented only 25% of the medicines included in the AIFA database [396 ATCs out of 1,599 ATCs (5th level)], it covered nearly 74% of total drug consumption (measured as DDD) in Italy. This proved that EMs are mostly used in Italy despite the wide availability of other active ingredients. These results were consistent with the WHO's definition of “essential medicine” (2) and confirmed the public health importance of using medicines selected after a systematic evidence-based approach and careful evaluation of efficacy, safety, and cost-effectiveness.

However, many “other” medicines, although not included in the WHO EML, have been reimbursed in Italy. In fact, recent anticancer drugs (e.g., ribociclib and palbociclib for the treatment of breast cancer, osimertinib and alectinib for lung cancer, dabrafenib for the treatment of melanoma), onco-haematologic drugs (e.g., daratumumab), biologic disease-modifying anti-rheumatic drugs (e.g., eculizumab, ustekinumab, and secukinumab), and multiple sclerosis drugs (alemtuzumab, natalizumab, daclizumab, ocrelizumab, and teriflunomide) that are reimbursed in Italy are not included in the EML. For instance, the WHO Expert Committee on the Selection and Use of Essential Medicines did not list disease-modifying medicines for multiple sclerosis until 2022. This brings into question the superiority of the evaluated medicines over other therapeutic options in terms of benefits, harms, and affordability, although a subsequent reassessment of a revised application for EML inclusion would be taken into consideration (17). However, it should be noted that the new WHO EML, updated in July 2023 (23rd edition), included a new section for this therapeutic area (18).

A similar situation was observed for medicines for enzymatic replacement therapy (ERT), a high-cost treatment for a small group of patients with rare congenital diseases. Even for therapeutic categories widely covered by the list of essential drugs, we found several recent therapeutic options among “others.” For example, in this group, we found medicines for the treatment of chronic diseases, such as blood glucose-lowering drugs, excluding insulins, such as glucagon-like peptide-1 (GLP-1) analogues (e.g., dulaglutide and semaglutide) and dipeptidyl-peptidase-4 (DPP-4) inhibitors (e.g., sitagliptin and linagliptin). These findings reveal that the INHS ensures universal access to many innovative, high-cost treatments for all patients, including those with rare diseases.

When analysing the group of medicines considered “analogues” to WHO EMs (including alternatives), we found lower consumption and expenditure shares (~15% of the total), even if the cost per DDD was higher than EMs. However, the presence of analogue medicines as an alternative to EMs, albeit at a higher cost, may be considered acceptable, as it could help address the frequent phenomenon of drug shortages.

Further, when analogues were added to WHO EMs during the analysis, the coverage in terms of consumptions was even higher (>90%) for most categories, with the exception of ATC G, which had a higher gap when the WHO EMs and analogues consumption combined were compared to the total consumption for the same category. For example, medicines for benign prostatic hyperplasia (tamsulosin, alfuzosin, finasteride, silodosin, and terazosin) and hormone replacement therapy in postmenopausal women (estriol, estradiol, and tibolone) were included in the AIFA database but not in WHO's EML, suggesting that these medicines may probably not be considered “essential” to the public health.

This study aimed to describe the availability of WHO EMs in a country with universal healthcare and analyse the expenditure and consumption of these drugs compared to other commercially available drugs. Due to the increased demand and availability of high-cost innovative medicines, universal healthcare systems have been facing significant financial challenges impacting their sustainability in recent decades. From this perspective, the WHO EML can be a valuable tool in promoting efficient use of economic resources, thereby curbing the rise in pharmaceutical expenditures (14). However, the situation has become increasingly complicated due to the rising prices of new drugs that are entering the market and subsequently being selected for inclusion in the WHO EML (19). For example, WHO has included some high-cost innovative medicines, such as immunotherapies for cancer and antivirals for hepatitis C, to the list because of their efficacy, but these medicines are generally unaffordable in most areas of the world. The inclusion of expensive but highly effective medicines in the WHO EML has sparked a heated debate even in high-income countries (HICs), reinforcing the argument that high-cost medicines pose a challenge to all healthcare systems, regardless of the country's economic status (20, 21). On the other hand, since expensive patented medicines are not necessarily excluded from the list, some questions have been raised on the true meaning of “essential” for developed national healthcare systems and patients (4, 19). The inclusion of a particular medicine on the list would seem to indicate that it is very “necessary” for patients, and therefore, the goal would be to proactively promote its access and affordability regardless of its cost. Based on this logic, the WHO EML revision process must be significantly improved to facilitate easy access to innovative medicines that demonstrate clear clinical benefits. Further, providing national decision-makers with easier access to the list of rejected or cancelled medicines, along with their respective reasons and supporting evidence, could be helpful.

This study has the important merit of having assessed not only the registration status of EMs in Italy but also their current availability in the Italian market by consulting several administrative databases. Nevertheless, it has some limitations. First, the expenditure and consumption analysis was conducted by comparing the ATCs included in the WHO EML and the AIFA database, without considering the formulation, dosage, and therapeutic indications recommended by the WHO, but by referring to all diseases and conditions that the selected medicinal products were intended to treat, regardless of whether they were recommended by the WHO. Second, the data on medicines marketed in Italy refer to a single year–2021; the basket of drugs compared could be different in another year. Third, because it was not possible to have a list of rejected medicines, we were unable to evaluate the availability of some medicines considered “non-essential” by WHO.



Conclusions

The issue of medicinal accessibility has been widely debated in Europe. In Italy, almost all medicines on the WHO EML are available and primarily reimbursed by the INHS. In this context, the EML is a useful tool to support and promote the sustainability of healthcare systems, even in countries that offer advanced universal healthcare to their patient population. Many essential medicines are used in clinical practise, which suggests a cost-effective use of the drugs prescribed. Furthermore, despite the high utilisation of drugs included in the list in Italy, a portion of pharmaceutical spending is oriented towards novel high-cost treatments indicated in high-prevalence diseases and rare conditions.
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