
1 
 

 

 

 

 

Regulatory opportunities for treating age-related macular degeneration with bevacizumab 

biosimilars in low-middle income countries. 

 

Writing Assignment  

Ivar van der Zee   

5693225 

06/05/2022 

 

 

 

 

 

 

 

 

 

 

 

 

Supervisors: 

Prof. dr. Arnold G. Vulto, KU Leuven 

Dr. Liese Barbier, KU Leuven 

Examiner:  

Prof. dr. Aukje Mantel-Teeuwisse, Utrecht University 

Second-reviewer:  

Prof. dr. Toine Egberts, University Medical Center Utrecht  



2 
 

Abstract 

Neovascular age-related macular degeneration (nAMD) is a progressive eye-disease that can be 

treated through off-label intravitreal administration of bevacizumab, an anti-VEGF antibody registered 

for oncologic indications. Despite its inclusion in the WHO essential medicines list, bevacizumab 

remains mostly inaccessible to nAMD patients in low- and middle-income countries (LMICs), partly due 

to regulatory hurdles preventing bevacizumab from being registered in LMICs.  This paper assesses 

whether LMIC-oriented regulatory pathways like EU-M4all are effective tools for overcoming these 

hurdles and improving patient access to bevacizumab or bevacizumab biosimilars in LMICs. 

We found that while multiple LMIC-oriented regulatory pathways are available, they are generally 

aimed at addressing acute public health issues in the short-term. As a result, bevacizumab would likely 

not meet the eligibility criteria for most of them due to either its limited perceived urgency, pathways 

being solely aimed at specific therapeutic areas (e.g., HIV), or pathways not allowing biological 

products. This is unfortunate since nAMD poses an ever-increasing disease- and economic burden to 

LMICs. Therefore, we suggest stringent national regulatory authorities to either extend the scope of 

their existing pathways, or design novel ones aimed gradually worsening, non-acute, disease burdens 

like the one nAMD causes. 
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Layman’s summary 

Neovascular age-related macular degeneration (nAMD) is an eye-disease that gradually worsens and 

results in blindless if left untreated. In most wealthy and developed countries such Germany or North 

America, nAMD is treated with a drug called bevacizumab which was originally intended to treat 

certain cancers. Using a drug for something other than what it was officially approved for by a drug 

regulatory authority (NRA) like the European Medicines Agency is called ‘off-label’ usage. The reason 

bevacizumab is used to treat nAMD ‘off-label’ is not because no officially approved alternatives exist, 

but because the alternatives are far more expensive while bevacizumab is just as effective. This cost 

difference exists because one vial of bevacizumab meant for cancer treatment contains enough 

medicine to fill roughly one hundred syringes meant for nAMD patients, which greatly reduces the per-

patient treatment costs. This led the World Health Organization to include bevacizumab in its list of 

most important medicines rather than an officially approved alternative.  

However, in low- and middle-income countries (LMICs) like Egypt and South-Africa, bevacizumab is not 

accessible to the majority of nAMD patients. One of the reasons for this is that before patients can get 

access, NRAs in LMICs give authorization for nAMD to be treated with bevacizumab or a so-called 

‘biosimilar’ of bevacizumab. Bevacizumab biosimilars are almost identical copies of bevacizumab that 

are often less expensive since they are manufactured by different companies trying to compete with 

the original product. Authorizing bevacizumab biosimilars in multiple LMICs is difficult since their NRAs 

are often under-resourced and inexperienced when it comes to complex drugs like bevacizumab and 

biosimilars in general. 

Well-resourced organizations such as the World Health Organization, the European Medicines Agency, 

and the United States Food and Drug organization aim to address the challenges through “LMIC-

oriented regulatory pathways”. These are programmes designed to give resource restricted LMIC NRAs 

access to trustworthy external assessments which they can subsequently use to authorize products 

locally. This way, LMIC NRAs do not have to carry out the complete assessment by themselves, enabling 

them to save resources and obtain access to external regulatory know-how they might not have in-

house. Hundreds of products have been successfully authorized through LMIC-oriented regulatory 

pathways before, and they could be very effective at improving bevacizumab biosimilar availability in 

LMICs. 

Unfortunately, bevacizumab biosimilars are unlikely to be eligible for most of these pathways because 

their eligibility requirements only allow products meant for treating the most urgent of diseases like 

HIV, malaria, and tuberculosis. This is a shame, since nAMD accounts for 8.7% of blindness worldwide 

and not only severely effects patients’ personal lives, but also has a significant economic effect since 
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vision-loss prevents people from being productive. On top of that, the number of people suffering from 

nAMD is projected to increase in LMICs as life-expectancy rises. Of course, nAMD is not the only severe 

disease that falls just outside the eligibility requirements set by LMIC-oriented regulatory pathways. 

Therefore, we recommend organization that run these pathways to make them more accessible to 

product meant to treat diseases like nAMD, diseases that never make the news but nonetheless create 

enormous burdens on both individual patients and whole economies. 
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 Introduction 

Age-related macular degeneration (AMD) is a progressive 

disease characterized by the deterioration of the macula; 

the area of the retina responsible for central, high-

resolution vision (2). This deterioration causes symptoms 

such as blurry vision, black or grey spots in the visual field 

(scotomata), and distorted vision (metamorphopsia) (2,3). 

Symptomatic AMD manifests itself as geographic atrophy 

(‘dry’ AMD) and/or neovascular ‘wet’ AMD (nAMD). This 

paper is concentrates on ‘wet’ nAMD, as it responsible for 

80% of AMD cases which result in severe vision loss 

despite making up just 10% of all AMD cases (3). Neovascular 

AMD arises when breaks in the retinal pigment epithelium 

and Bruch’s membrane in the retina allow vessels from the 

underlying choroid to grow into the subretinal space (2) (Figure 1). These neovascular vessels tend to 

leak and bleed (hence the term ‘wet’), causing fibrous scar tissue to replace the outer layers of the 

retina, with vision impairment as a result (2). There are several risk factors related to developing AMD, 

the strongest of which is age. AMD occurrence was shown to exponentially increase with age and 

clinically apparent AMD generally begins after 55 (2). Other risk factors include smoking, insufficient 

physical activity, hypertension, high BMI, and diabetes mellites (2,4). 

The global prevalence of nAMD is estimated to be 0.46% (95%CI 0.18-1.08) in 2014 and this is expected 

to increase, especially in countries where life-expectancy is rising (3,5). The high prevalence and 

severity of AMD make it a leading cause 

of legal blindless, as it accounts for 

8.7% of blindless globally (5),  

Currently, the most effective way to 

treat nAMD is through inhibiting the 

vascular endothelial growth factor 

(VEGF) protein with anti-VEGF 

monoclonal antibodies. VEGF 

stimulates the unwanted formation of 

new blood vessels in the subretinal 

space, causing nAMD symptoms (figure 

1) (2). Therefore, inhibiting VEGF 

Table 1. Overview of Anti-VEGF products used for nAMD 

Trade name 

(Active compound) 

Drug 

Sponsor 

Year first 

approved 

Class  

Avastin* 

(bevacizumab) 

Genentech  2004 

(FDA) 

recombinant humanized 

monoclonal antibody 

Lucentis 

(ranibizumab) 

Genentech  2006 

(FDA) 

monoclonal antibody 

fragment 

Eylea 

(aflibercept) 

Regeneron 2011 

(FDA) 

recombinant fusion 

protein 

Beovu 

(brolucizumab) 

Novartis 2019 

(FDA)  

humanized single-chain 

antibody fragment 

Source: Drugbank.ca (1)  

*Used off-label 

Figure 1: Pathology of neovascular AMD. 
The unwanted formation of blood vessels is 
stimulated by VEGF. Source: Macular 
Disease Foundation Australia. 
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reduces the likelihood of further vision loss and legal-blindness, and can even restore visual acuity 

previously lost to nAMD (2,3). Today, there are four different anti-VEGF drugs available to treat nAMD, 

all of which are administered via intravitreal injection, table 1 provides an overview. Bevacizumab 

(Avastin) is not approved for nAMD but is commonly utilized off-label for nAMD treatment. 

As soon as the first results of ranibizumab for nAMD treatment became available in 2006, clinical 

studies were started to understand whether off-label bevacizumab was suitable for nAMD treatment 

as well (6). After all, both products were anti-VEGF antibodies. Since then, multiple large trials directly 

comparing bevacizumab to ranibizumab have taken place. A 2019 Cochrane revie w of ten of these 

trials, with 3657 patients in total, found no clinically relevant differences in prevention of blindness,  

visual acuity, visual function, and adverse events between ranibizumab and off -label bevacizumab (3). 

It was not, however, formally registered for nAMD treatment since registered alternatives were 

available and little commercial incentives existed. 

Since bevacizumab’s efficacy and safety were demonstrated to be equal to ranibizumab, treating 

nAMD with bevacizumab vials intended for oncologic use became the preferred method in several 

countries including most of the EU. The reason this is preferred over approved alternatives lies in the 

cost difference. One vial of bevacizumab can be used for roughly 50 intravitreal injections, hence the 

cost per treatment dramatically decreases (7). In the Netherlands, this equates to reducing the cost of 

a one-year nAMD treatment from €14.412 with ranibizumab to €297 with off-label bevacizumab, 

roughly 50 times less. Similar costs-saving compared to ranibizumab are seen in India (8) and the 

United Kingdom (7). 

Off-label use of bevacizumab for nAMD works by splitting a single vial meant for systemic 

administration into around 50 smaller syringes suitable for intravitreal use (7). This must be done 

carefully and under aseptic conditions as contaminations can increase risks of infection. Cases of 

endophthalmitis after multiple intravitreal injections from a single use vial of bevacizumab have been 

reported (9). However, the incidence of post-injection endophthalmitis is low and it is not always a 

result of improper dose splitting. For example, in India, counterfeit bevacizumab vials are the most 

common cause of endophthalmitis (10).  

In 2013 the World Health Organization (WHO) decided to include bevacizumab in the Essential 

Medicines List (EML) for nAMD treatment on grounds of public health need, demonstrated safety and 

effectiveness, and favourable cost-effectiveness despite its lack of stringent regulatory authority 

approval (11). Novartis, the authorization holder of ranibizumab, subsequently requested ranibizumab 

to be included in the EML for nAMD treatment in 2015, but WHO rejected, arguing bevacizumab is 

preferred since ranibizumab offers no clinical benefits while coming at a greater cost (12). Given WHO’s 
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preference for off-label use of bevacizumab and the absence of evidence that registered alternatives 

provide any clinical benefits in comparison, this paper will concentrate on bevacizumab and its 

biosimilars when exploring anti-VEGF availability in low- and middle-income countries (LMICs). 

Subsequently, this paper will aim to answer the question whether regulatory pathways specifically 

aimed at LMICs like the EU-M4all programme are effective tools for improving availability bevacizumab 

(biosimilars) in LMICs.  
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 Bevacizumab in low- and middle-income countries 

 In contrast to developed regions, treatment options for eye health conditions, including nAMD, 

remain limited in LMICs. Furthermore, a major gap exists in solutions-focused eye-health research 

which is contextually relevant to LMICs (13). Hence, decision-makers in LMICs are limited in effectively 

improving accessibility to eye-health related treatments. Meanwhile, LMICs are faced with the greatest 

age-standardized burden of disease (DALY) from AMD, since they typically have a lower human-

development index (HDI) which was shown to correlate to roughly 1.5 times more DALYs per capita 

caused by AMD (figure 2) (14,15). Moreover, per capita productivity loss because of visual impairment 

is up to 3 times higher in developing countries compared to developed ones (figure 3). Thus, not only 

the disease burden, but also the relative economic burden of nAMD is highest in LMICs. On top of all 

that, the prevalence of nAMD in LMICs is expected to rise due to increasing life -expectancy and obesity 

rates (5). This will further amplify the economic and societal burden of nAMD and with it the necessity 

for accessible treatment options like anti-VEGF. 

 Anti-VEGF treatments such as bevacizumab are, 

despite the clear necessity for accessible and 

effective nAMD treatment, rarely available in LMICs. 

Anti-VEGF treatments cost hundreds to thousands of 

dollars per patient per year, while most LMICs’ yearly 

public health expenditure is less than $100 per capita 

(fig 4a) (16). Hence, current pricing for bevacizumab, 

even when dose splitting for intravitreal use, does not 

allow for widespread use there. It is simply too 

expensive. Apart from pricing, off-label bevacizumab 

requires aseptic facilities and trained personal for 

splitting vials into multiple syringes (7). Such facilities 

and staff are not available everywhere, meaning 

either large capital investments would be necessary to establish them, or the import of pre-filled 

syringes needs to be arranged. A possible solution to these pricing limitations surrounding  

 bevacizumab would be the use of biosimilar products, as these are generally cheaper since their 

availability introduces competition to the market (17,18).  

 Since bevacizumab’s patent expired in 2019, several biosimilars have become available and over 20 

are in the pipeline worldwide (20). Eight bevacizumab biosimilars have been authorized in the EU (19) 

(Table 2). Of these, four have identical formulations to bevacizumab. This is important for off-label 

Figure 2: Burden of AMD in age-standardized 
disability-adjusted life years by national socioeconomic 
development in 2017. (14)  

*P < 0.05, ***P < 0.001, ****P < 0.0001  
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usage because formulation disparities can have unknown consequences when administering 

intravitreally and would thus require additional, expensive, safety studies. Therefore, off-label nAMD 

treatment is only feasible with biosimilars formulated identically to bevacizumab. These biosimilars 

are MVasi, Oyavas, Alymsis, and Abevmy. So far, however, these have failed to reach LMICs. A brief 

web-search showed no indication that any are currently registered or used in any LMIC except for 

Abevmy, which was ‘launched’ in India for oncologic use according to its sponsor (21).  

 Although some biosimilars are available in LMICs (22), they have trouble gaining a significant foothold, 

as LMICs typically have maturing National Regulatory Agencies (NRAs) that lack regulatory capacities 

and standardized pathways to efficiently register biosimilars (23–25). A method to deal with such 

shortcoming which has gained popularity over the last decade is regulatory reliance, the practice of 

one NRA relying on the expertise and work-done by another NRA to inform one’s own decision. 

However, a prerequisite for such reliance pathways is an existing registration by a trusted NRA, which 

does not exist in case of bevacizumab for intravitreal use since it is used off-label. This inability to use 

existing reliance pathways combined with regulatory capacity restrictions will potentially cause review 

times that can already take years in LMICs (26,27) to be prolonged even further. Additionally, varying 

requirements and legislative frameworks found in LMICs are known to severely delay and complicate 

registering drugs in multiple countries, as every country requires a separate dossier to be created, 

which requires substantial amounts of resources and time from the drug sponsor (27). These 

discrepancies between countries are likely even larger for off-label and biosimilar registration 

requests, as these procedures are relatively novel and 

therefore less standardized. Altogether, it seems 

improbable the current regulatory institutions in LMICs 

by themselves would allow for widespread bevacizumab 

availability, especially considering the limited monetary 

incentives these regions provide to commercial parties.  

One possible way to partly circumvent these regulatory 

obstacles, however, could be by having a bevacizumab 

biosimilar assessed through a specialized LMIC-oriented 

regulatory pathways. These are offered by several 

stringent NRAs including the European Medicines Agency 

(EMA), who run the EU-M4all programme (article 58). 

  

Table 2. Overview of bevacizumab 

biosimilars registered in Europe  

Brand name 

(Bevacizumab) 

Drug  

Sponsor 

Year first 

approved 

Mvasi* Amgen 2018 (EMA) 

Zirabev Pfizer 2019 (EMA) 

Aybintio Samsung Bioepis 2020 (EMA) 

Equidacent Centus 2020 (EMA) 

Onbevzi Samsung Bioepis 2021 (EMA) 

Alymsys* mAbxience 2021 (EMA) 

Oyavas* Stada 2021 (EMA) 

Abevmy* Viatris 2021 (EMA)  

Source: EMA medicines database (19) 

*Products with formulation identical to Avastin 
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Figure 3: Estimated productivity losses of people who were blind or had moderate and severe vision impairment per 
region, as a percentage of GDP. (13) 

Figure 4:  Dot-plots of per capita health spending (a) and relative government spending on health (b) against fiscal 
capacity per country. Countries categorized by World Bank income groups. Fiscal capacity is measured by a proxy 
of general government expenditure as a share of GDP.  Source: WHO (16) 
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EU-M4all and WHO Prequalification procedure for bevacizumab biosimilars 

As a part of its international collaboration efforts and its goal to contribute global health, EMA issues 

scientific opinions on medicines meant for use outside the EU through the EU-Medicines4all (EU-M4all) 

procedure, previously known as Article 58 (28). The procedure allows EMA to assess and provide 

scientific opinions for medicines meant for use in countries with limited regulatory capacities. Eligible 

medicines include new chemical and biological medicines, vaccines, generics, and biosimilars for the 

prevention or treatment of diseases of major public health interest (29). So far, EU-M4all has 

successfully led to 142 registrations in 92 countries for mostly endemic diseases such as HIV/AIDS, 

malaria, and African trypanosomiasis. While EU-M4all is meant for products that will be used 

exclusively outside of the EU (29), four of 11 medicines that went through the EU-m4all were already 

centrally authorized in the EU before being considered for EU-M4all (30). A 2020 assessment of EU-

M4all concluded that the procedure has true public health impact and facilitates patient access to 

medicines, although further analysis of patient level impact is required (28).  

The procedure follows the same principles as the centralized procedure for use in the EU. First, a drug 

sponsor requests eligibility for EU-M4all, which is then considered by the Committee for Medicinal 

Products for Human Use (CHMP) and the WHO. If they are eligible, they submit a dossier that is 

reviewed by the CHMP in collaboration with WHO and experts from relevant countries. Their input 

helps the CHMP consider local factors that may not be applicable in the EU, so that the opinion is 

relevant to the population for which the product is intended. For EU-M4all assessments, the CHMP 

applies the same regulatory rigor as in the centralized procedure, meaning the same safety, efficacy 

and quality standards apply. The fees for EU-M4all are equal to the centralized procedure and EU-

M4all applicants get the same access to EMA support mechanisms such as scientific advice, business 

pipeline meetings, and the SME office (31). As of May 2020, a parallel procedure for centralized 

registration in the EU and EU-M4all is also available (32).  

Despite the similarities to the centralized procedure, a positive EU-M4all opinion does not equal a 

registration. Therefore, drug sponsors need to seek registration locally after receiving a positive 

opinion from the CHMP. A common way to accomplish this is through first applying for WHO 

prequalification. WHO’s prequalification programme assesses medicines meant for use in LMICs to 

ensure products in those markets meet acceptable standards of quality, safety and efficacy (33). 

Translating a EU-M4all opinion into a WHO prequalification is relatively straight forward since EU-M4all 

medicines can be prequalified through the ‘alternative listing procedure’ without further review by 

WHO (29). WHO prequalification is more widely recognised than EU-M4all and serves as the most 

common axis for interactions between NRAs from high- income countries, LMICs NRAs, and 
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manufacturers (27). As a result, most EU-M4all products are prequalified before registration in LMICs 

(34). 

While such a regulatory pathway is very fitting on paper, its applicability to bevacizumab remains 

uncertain. EU-M4all guidelines indicate eligible products should be intended to prevent or treat 

diseases of major health impact (29). Of course, one could argue bevacizumab falls in this category. 

However, the examples listed in EMA guidelines are for WHO public health priority diseases and WHO 

target diseases such as HIV, malaria, and tuberculosis. Given that all these diseases represent greater 

disease burdens than AMD, it remains to be seen whether the CHMP will consider a bevacizumab 

biosimilar eligible. Similar eligibility issues apply to a subsequent WHO prequalification, since 

biologicals are not allowed to get prequalified yet (35). However, this might change soon since a pilot 

resulted in successful prequalification of trastuzumab in 2019 (36). Still, even if biologicals become 

eligible, WHO’s current list of therapeutic areas eligible for prequalification does not include AMD (37). 

This could hamper a potential prequalification, yet bevacizumab’s inclusion in the EML shows WHO 

does acknowledge its necessity. As a result, predicting whether prequalification is feasible remains 

hard, but chances will likely improve as WHO extends its prequalification programme to biologicals.  

Alternatives pathways outside the European Union 

A similar pattern arises when looking at other regulatory pathways specifically aimed at LMICs offered 

by stringent NRAs (Table 3). For example, the FDA offers both the PEPFAR and the TD PRV pathway for 

products used in LMICs (38,39). However, these are limited to HIV and tropical diseases, respectively. 

Similarly, Health Canada runs an LMIC focused pathways called CAMR, yet this is solely aimed at 

providing compulsory licenses for patented drugs (40). All in all, most of these existing regulatory 

pathways do effectively target drug availability in LMICs but are quite restrictive in what products are 

eligible, which could hinder products like bevacizumab. 

One novel registration pathway that breaks this trend is Swissmedic’s Marketing Authorization for 

Global Health Products (MAGHP) programme, which aims to facilitate access to high-quality, essential 

medicines for populations living in LMICs and is not limited to specific therapeutic areas (41). It was 

successfully piloted in collaboration with the NRAs of Uganda, Kenya, Tanzania, South Sudan, Nigeria, 

Democratic Republic of Congo and Ethiopia in 2020, resulting in the authorization of Carbetocin Ferring 

for prevention of postpartum haemorrhage (42). Like EU-M4all, the MAGHP follows the same criteria 

as a regular authorization and is also performed in collaboration with WHO. The regional NRAs involved 

in the procedure can provide their own input to the evaluation process and get access to Swissmedic’s 

assessment and inspection reports. As a result, they are expected to formally register the product 

within 90 days of Swissmedic’s decision (41). This largely takes away the necessity of an intermediary 
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step like WHO prequalification and expedites the often-lengthy local registration procedures. 

Furthermore, MAGHP allows products with a known active pharmaceutical ingredient to be registered 

for new indications, which could allow a bevacizumab biosimilars to be registered for intravitreal 

administration, bypassing the regulatory difficulties related to off-label usage. 

 

Regular registration pathways 

Besides the LMIC-focussed pathways, a regular nAMD registration in the EU or US could also advance 

bevacizumab biosimilar availability in LMICs since this eliminates the complexities that come with off-

label usage. Additionally, this would bypass any LMIC-specific eligibility criteria as it concerns a regular 

registration. Given the enormous amount of real-world evidence of bevacizumab’s efficacy for AMD, 

extending its label to nAMD would not require large additional clinical studies. Yet, neither the 

originator nor any biosimilar have so far been formally registered for nAMD. This might seem 

counterintuitive given the prevalence of nAMD combined with bevacizumab’s effectiveness. However, 

formally extending the label of off-label products like bevacizumab poses a high administrative burden 

and substantial costs to drug sponsors, while the return-on-investment is limited given the already 

widespread off-label use (43). Therefore, the commercial incentive is almost non-existent. Despite 

that, efforts to nevertheless register bevacizumab biosimilars for nAMD are currently being made by 

Outlook Therapeutics (Lytenava) and Rotterdam Biologics (Ipique). Ipique was refused market 

authorization in the EU because its dossier was considered incomplete (44), but Lytenava is expected 

to receive FDA approval by the end of 2022, based on 3 clinical trials comparing their bevacizumab 

biosimilar to ranibizumab (Lucentis) (45). Such a registration for nAMD in the US could create the 

possibility to utilize existing reliance pathways in LMICs. Regulatory reliance is endorsed by WHO (46) 

and numerous LMICs have reliance pathways in place. For instance, 65% of Latin-American NRAs were 

found to use reliance pathways (47) and promoting reliance is one of the aims of the recently 

established African Medicines Agency (48,49). Hence, registering bevacizumab for nAMD by a stringent 

NRA, and subsequently making it available in LMICs through reliance pathways could also prove to be 

a feasible option. Although this approach nicely circumvents any eligibility requirements of LMIC 

specific pathways, it does rely more on regional expertise. This could be problematic in case of 

bevacizumab since regulatory capacity in LMICs regarding biologicals is often limited (24,25,50) and 

while reliance pathways can alleviate such shortcomings, they are no silver bullet. Furthermore, this 

approach is heavily dependent on Outlook Therapeutics since their registration would not 

automatically extend the labels of existing bevacizumab biosimilars to nAMD, so they would be the 

only sponsor able to attempt reliance registration in LMICs. 
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Table 3. LMIC-oriented regulatory pathway overview 

Pathway EU-M4all (29) MAGHP (41) PEPFAR (38) TD PRV (39) CAMR (40) WHO PQ (37) Regular registration 

NRA* EMA Swissmedic FDA FDA Health Canada WHO n.a. 

Active since 2004 2017 2003 2007 2005 2001 n.a. 

Product type Innovative & Generic Innovative & Generic Innovative & Generic Innovative Generics Innovative & Generic Innovative & Generic 

Eligibility 

requirements 

Diseases of major public health 

interest in LMICs. 

Unrestricted, but 

focused on diseases 

affecting LMICs 

HIV/AIDS Tropical diseases Patented 

products 

Therapeutic areas considered 

vital by WHO** 

n.a. 

Time in days* 

(excl. clock stops) 

332 (innovative) 

82 (previously approved) 

290-430 <180 <180 180-290 206 (full dossier) 

23 (previously approved) 

EMA: 210 

FDA: 300 

Completed 

procedures 

12  

(April 2022) (19)  

1  

(April 2022) (42)  

239  

(April 2022) (51) 

8  

(2018) (52) 

1  

(May 2020) (53)  

157 Active ingredients (54) 

620 pharmaceutical products 

(34) (March 2022) 

 

Pro’s  Pathway has proven effective. 

Same regulatory rigor as 

centralized procedure 

Lenient eligibility 

requirements. Direct 

involvement of 

regional NRAs. 

   Very widely recognized and 

used procedure. Efficiently able 

to reach multiple countries. 

No special eligibility 

requirements. Allows 

utilization of existing 

reliance pathways.  

Con’s Eligibility requirements might 

hinder bevacizumab. Subsequent 

prequalification currently not yet 

possible for bevacizumab.  

Less established, has 

only been used once. 

Bevacizumab not 

eligible. 

Bevacizumab not 

eligible. 

Bevacizumab 

not eligible. 

Currently does not accept 

biologicals like bevacizumab, 

although this will likely change 

in future. 

Relies more heavily 

on regional 

regulatory capacity in 

LMICs, 

*Timeline data taken from EMA Presentation (55) 

**Subject to change, current list of eligible therapeutic areas available online (37) 
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Discussion 

 

Bevacizumab (biosimilar) availability in LMICs for treatment of nAMD requires a sponsor, adequate 

commercial incentives, and regulatory registration. Naturally, these three necessities cannot be met 

independently. After all, no sponsor is interested without commercial incentives, commercial 

incentives cannot exist without registration, and no registration takes place without a sponsor. Simply 

put, resolving one part directly influences the others. In case of this paper, availability of effective 

LMIC-oriented regulatory pathways could prompt drug sponsors to register bevacizumab biosimilars 

for nAMD, thereby improving accessibility. 

 

Several LMIC-oriented regulatory pathways like EU-M4all exist to facilitate regional registrations, but 

it’s uncertain whether intravitreal bevacizumab is eligible for most of these. In essence, this 

uncertainty stems from the limited sense of urgency surrounding AMD, as eligibility for these pathways 

is based on the perceived urgency of the therapeutic area that the product addresses. This is where 

the characteristics of AMD give it a disadvantage. Although nAMD is a serious condition, it is not acutely 

life-threatening, and patients develop vision impairments gradually. While this (justly) lowers its 

perceived sense of urgency, it also distracts from the enormous disease burden it poses, especially in 

LMICs, where the economic consequences of vision lost are largest (figure 3) and the prevalence of 

AMD is set to grow as life-expectance rises (5). Perhaps, meeting with regulators to convince them of 

this perspective is an option to make bevacizumab eligible for EU-M4all, but this is a long shot. 

Alternatively, patient advocacy groups could raise the perceived urgency of nAMD. However, similar 

to LMIC-oriented pathways, advocacy groups in LMICs are mainly exist for the most urgent diseases 

(56). 

Besides potential eligibility issues, bevacizumab’s registration in LMICs is further complicated by the 

fact that regulatory capacity gaps in LMICs exist for biologicals (24,50) and the WHO prequalification 

process —meant to facilitate patient access to medicines in LMICs — does not currently allow 

biological products (35). On top of that, regulatory reliance pathways are not an option since 

bevacizumab is used off-label, although this might change soon. All in all, registering bevacizumab or 

a bevacizumab biosimilar in many LMICs will likely not be straightforward. However, some of the 

regulatory barriers are in the process of being resolved already. WHO recently prequalified the first 

biological through a pilot (36) and Swissmedic introduced a novel LMIC-oriented pathway without 

strict eligibility requirements (41). Furthermore, Outlook pharmaceuticals expects to obtain a formal 

registration of their bevacizumab biosimilar this year, opening possibilities for reliance registrations. 
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Still, improving availability of anti-VEGF therapy in LMICs is not merely a matter of registration. For a 

product to become widely available, it needs to be affordable, but despite the already relatively low 

price of bevacizumab, a significant price reduction is still necessary it to be affordable in LMICs. Besides 

pricing, products need to be distributed to and properly stored in places where patients can get access. 

Multiple mechanism designed to overcome these post-registration hurdles exist. Examples of these 

are value-based tiered pricing (57), voluntary licensing agreements (58), compulsory licensing (59), and 

public-private partnerships (60). While an increasing number of corporate actors have established 

access programmes around these mechanisms, a 2021 benchmark by the Access to Medicines 

Foundation found their use to be limited and too often focused on just a handful of countries (61). 

Furthermore, not all access initiatives prove effective. For instance, in 2018 Gilead announced it would 

expedite registration of liposomal amphotericin B in 116 LMICs while asking a (tiered) no-profit price 

to improve accessibility. However, a year after its announcement the drug was still neither broadly 

registered nor affordable, leading Médecins Sans Frontières (MSF) to declare the initiative nothing but 

a PR stunt (62). For bevacizumab, an ambitious but effective solution could be establishing a local 

manufacturing site through technology transfer (63). Such a site could directly produce intravitreal 

syringes, circumventing the need for dose-splitting and thus reducing complexity. Initiatives geared 

towards developing local manufacturing capacity in LMICs like the Emerging Biopharmaceutical 

manufacturing network (EBPMN) could prove to be valuable partners in attempting to accomplish this.   

Apart from whether one of these processes works out best for treating nAMD in LMICs, this will 

certainly not be the last case of a major disease burden caused by inadequate biological accessibility. 

The growing presence of biologicals and biosimilars on the WHO essential medicines list  shows they 

are becoming an ever more vital part of everyday care (64). Accordingly, stringent NRAs should 

increase their efforts to facilitate their availability in LMICs. Currently, however, LMIC-oriented 

registration pathways, are generally designed to address acute public health issues in the short-term. 

Long-term issues like gradually increasing prevalence and economic burden remain mostly overlooked 

in the short-term strategies that LMIC-oriented regulatory pathways are meant to facilitate. Herein lies 

an opportunity for stringent NRAs, who could design novel LMIC-oriented regulatory pathways 

specifically aimed at addressing gradually worsening, non-acute, disease burdens like the one AMD 

causes. Such pathways would require a fundamentally different way of determining eligibility , shifting 

from present-day urgency to a more anticipatory view. Inspiration for these could be drawn from 

diabetes treatment access programmes for LMICs, since diabetes is similar to nAMD in that it also 

poses a slow but severe disease burden that requires long-term treatment. Alternatively, NRAs could 

extend the scope of their existing LMIC-oriented regulatory pathways to a broader range of products, 

especially biologicals and biosimilars since LMIC NRAs often lack the capacity to effectively register 
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those. While both options will not remove the necessity for a drug sponsor and a commercial incentive, 

they would nevertheless stimulate biological and biosimilar registrations in LMICs, thereby building 

regional regulatory capacity and enhancing treatment options in LMICs for nAMD and other diseases 

not considered top public health priorities. 
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