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Long-acting insulin analogues [

The Expert Committee once again acknowledged that insuliniis a life-saving essential medicines for which a strong public health

need exists, and equitable and affordable access toinsulin globally is still a challenge. The Committee also recalled that the price

difference between human insulin and insulin analogues, relative to the magnitude of benefit of insulin analogues, has been the

primary reason for the Committee not recommending listing insulin analogues on many occasions in the past. Inits current

consideration, the Committee noted that the magnitude of the benefit of insulin degludec, detemir and glargine over human insulin

in terms of reduced glycated haemoglobin (a surrogate marker highly correlated with clinical outcomes) remains modest. However,

the Committee considered that evidence for an advantage of long-acting insulin analogues over human insulin with regard to a

lower incidence of symptomatic and nocturnal hypoglycaemia was consistent and clinically relevant, particularly in the subset of

patients with type 1 diabetes who have frequent severe hypoglycaemia (requiring assistance) with human insulin. In type 2

diabetes, the frequency of severe hypoglycaemia is generally lower thanin type 1 diabetes, thus the differences in the rates of

hypoglycaemia and severe hypoglycaemia between long-acting analogues and human insulin may be more limited. However, the

Committee noted that people with type 2 diabetes with long-lasting insulin deficiency can develop an insulin-dependent disease

similar to type 1 diabetes. In these people, the frequency of hypoglycaemia events with human insulin progressively rises,

potentially leading to more pronounced benefits of insulin analogues. The Committee noted that the benefits in terms of reduced

hypoglycaemia of different insulin analogues may vary. However, there is currently limited evidence of clear superiority of one

analogue over another. The Committee noted the absence of data from settings with food insecurity where insulin analogues may
have greater theoretical advantages, and the lack of experimental studies comparing the long-term outcomes of insulin analogues

and human insulin, for example, diabetic complications (nephropathy) or mortality. With regard to price, the Committee noted that
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national markets differ considerably in the insulin prices offered to patients and procurers and that insulin analogues are still
generally much more expensive than human insulin. However, overall use of insulin analogues is expanding and prices have
decreased for insulin analogues that are no longer under patent protection in some markets. In settings where cost-containment
actions and efficient procurement negotiations are in place, prices of insulin analogues are aligning with those of human insulin. The
Committee acknowledged that the listing of insulin analogues as alternatives to human insulin may result in a higher proportion of
expensive analogue insulins being used, which could have serious implications for affordability for both individuals and health
systems. The Committee recommended that the inclusion of insulin analogues in national reimbursement schemes should be
planned carefully and be complemented with dedicated cost-containment policies. The Committee noted and shared the concerns
expressed by several stakeholders about potential effects of the inclusion of insulin analogues on the Model Lists on the human
insulin market, currently dominated by three pharmaceutical companies, and the financial implications for patients and health
systems where insulin analogues are not available or affordable. The Committee was unequivocal that access to affordable human
insulin remains a critical priority, globally. The Committee noted that the efforts made by the WHO Prequalification Unit to
prequalify human insulin had not been successful, possibly because of a lack of interest by manufacturers of human insulin, but that
interest from manufacturers to prequalify insulin analogues had emerged. The Committee noted that, while vials have animportant
role in hospitals, at the community level, prefilled disposable insulin pens and reusable insulin pens with disposable insulin
cartridges are preferable. The Committee also noted that access to devices to monitor blood glucose levels is often limited and
should be addressed together with interventions to improve access to insulin and injection devices. Taking all these factors into
consideration, the Expert Committee decided to recommend inclusion of long-acting insulin analogues on the core list of the EML
and EMLc for the treatment of patients with type 1 or type 2 diabetes mellitus who are at high risk of experiencing hypoglycaemia
with human insulin. The Committee considered that this recommendation was adequately supported by the available evidence and
is aligned with the recommendation in the WHO guidelines. However, the recommendation did not receive the support of all
Committee members, mainly due to concerns about the differences in price and potential effect on the availability of human insulin.
A square box listing was recommended, with therapeutic alternatives limited to insulin degludec, insulin detemir and insulin
glargine. The Committee also recommended that quality-assured biosimilars were acceptable alternatives based on evidence of
therapeutic equivalence and safety of switching to biosimilars from the reference products. Switching and substitution of reference
insulins with biosimilars could result in considerable savings at the country level, with increased access to medicines associated
with favourable outcomes. The Committee noted that the inclusion of long-acting insulin analogues on the Model Lists could
facilitate the WHO prequalification process and recommended that insulin analogues be considered for inclusion in the call for
expressions of interest for WHO prequalification. The Committee recognized the current high price of insulins, both human and
analogues, as a barrier to access. The Committee considered that this barrier could be removed or mitigated through multiple
actions, including price negotiations, pooled procurement, competitive tendering, support of technology transfer between
manufacturers and the increased use of biosimilars. The Committee recommended WHO to continue working on policies and
actions that will lead to relevant and rapid price reductions at the country level, based on systematic evaluation of evidence and
implementation experiences of countries. The Committee encourages WHO to evaluate the effect of the EML listing of insulin
analogues on the global availability, accessibility and price of insulins over a multiyear period. The Committee also highlighted the
importance of commitment and action from Member States, insulin producers, procurement agencies and other stakeholders to
address the problem of equitable and affordable access to insulin products globally. The Committee also considered that insulins
could be a priority medicine for the proposed Working Group on high-priced essential medicines. The Working Group, in close
coordination with the WHO pricing team, should develop a specific approach to determine fair-price thresholds at the country level
for insulins and insulin devices (e.g. pens) and diagnostics (e.g. glucometers), recognizing the valuable role WHO can play in

monitoring and defining fair prices, facilitating access and supporting progress towards universal health coverage.

Long-acting insulin analogues were previously considered by the Expert Committee in 2013,2017 and 2019 (1-3). Insulin
analogues are medicines whose molecular structure is similar to endogenous human insulin, a 51-amino acid polypeptide. Human
insulinis available in various forms, as (regular) insulin with a rapid onset of action, slow-acting neutral protamine Hagedorn (NPH)
insulin or zinc-based preparations. Insulin analogues were designed to mimic physiological insulin profiles more closely than human
insulin injections, which is relevant especially for people with type 1 diabetes who are more at risk of frequent and severe
hypoglycaemia events. Insulin analogues can be classified based on their duration of action. The long-acting insulin analogues

insulin glargine and insulin degludec were designed to provide more stable basal insulin-action profiles and longer coverage of



insulin needs. These medicines are typically dosed once daily, but detemir may be dosed twice daily in some circumstances. The
ultra-long-acting insulin degludec has a duration of action that lasts up to 42 hours and is dosed once daily as basal insulin. In 2017,
the Expert Committee noted that the magnitude of the benefit provided by long-acting insulin analogues was not large compared
with human insulin. The Committee considered that the benefits of long-acting insulin analogues over human insulin in reduced
glycated haemoglobin and reduced hypoglycaemia were modest and did not justify the current large difference in price between
long-acting insulin analogues and human insulin (2). In 2019, the Committee again did not recommend the addition of long-acting
insulin analogues to the Model List, reiterating the conclusion of the 2017 Committee. The Committee was still concerned about
the ongoing problems of access and affordability of insulin worldwide, despite human insulin not being patented. The Committee
noted the long-standing domination of the insulin market by three manufacturers, limiting broader competition and slowing the
entry of biosimilars to the market. The Committee also recommended WHO coordinate a series of actions to address the issues of

insulin access and affordability (3).

Pertinence pour la santé publique

Worldwide, diabetes affected an estimated 463 million people in 2019 (9.3% of the global population), of whom 79% live in low- and
middle-income countries (4). The number of people with diabetes has almost tripled in the past 3 decades due to: increase in
population size; population ageing; and the increasing prevalence of the mainrisk factors for diabetes - overweight, obesity and
physical inactivity (5).1n 2019, diabetes was responsible for over 1.5 million deaths and 2.79% of all global disability-adjusted life
years (6). The burden of diabetes is projected to increase to affect 700 million people in 2045 (7). Diabetes is estimated to reduce
life expectancy by 6 years when diagnosed at 40 years (8), and is a major cause of peripheral neuropathy, blindness, kidney failure
and lower limb amputation. Diabetes complications affect quality of life and often lead to premature deaths, which is experienced
by about a half of all people with diabetes. The incidence and prevalence of type 2 diabetes are much higher than type 1 diabetes,
with type 2 diabetes responsible for about 90-95% of all diabetes cases (4). The annual global expenditure on health care for
people with diabetes is estimated to be US$ 850 billion, 12% of the overall global health care expenditure (7). All people with type
1 diabetes have an absolute need for insulin for survival. A proportion of people with type 2 diabetes (less than 10%) also need

insulin at some point in the course of their disease (9).

Bénéfices

Type 1 diabetes A 2018 meta-analysis including 28 randomized controlled trials found that, compared with human NPH insulin (an
insulin with intermediate duration of action), long-acting insulin analogues led to a significant reduction in general hypoglycaemia
(relative risk (RR) 0.95, 95% confidence interval (Cl) 0.91 t0 0.99), nocturnal hypoglycaemia episodes (RR 0.66,95% Cl 0.57 to
0.76) and haemoglobin Alc (HbA1c) - mean difference (MD) -0.17, 95% CI -0.23 to -0.12. No significant difference was observed
for severe hypoglycaemia (RR 0.94,95% Cl 0.71 to 1.24) (10). A2021 systematic review and network meta-analysis of 64
randomized controlled trials and one non-randomized controlled trial compared long-acting insulin analogues and biosimilars with
human insulinin adults with type 1 diabetes (11). The risk of bias varied for different elements (unclear in most trials for the
random sequence generation, allocation concealment and selective reporting; high in most trials for the blinding of participants and
personnel and other biases). The network meta-analysis found that long-acting insulin analogues led to fewer major or serious
hypoglycaemia episodes (odds ratio (OR) 0.63,95% Cl 0.51 to 0.79) and nocturnal hypoglycaemia episodes (OR 0.74, 95% C1 0.58
t00.94), and reductions in HbA1c (MD -0.14 percentage points (95% Cl -0.22 to -0.06), fasting plasma glucose (MD -1.03 mmol/L
(95% ClI -1.33 to -0.73 mmol/L) and weight (MD -0.7 kg (95% Cl -1.08 to -0.32 kg). No significant differences were found for all-
cause hypoglycaemia, vascular complications, microvascular complications, macrovascular complications, any adverse events,
serious adverse events and drop-outs due to adverse events (11). A systematic review of eight studies (four randomized controlled
trials and four cohort studies) evaluated quality of life outcomes with insulin glargine compared with human NPH insulin (12). Five
studies reported statistically significant differences in quality of life, favouring glargine over NPH insulin, in certain areas. One
study did not report on quality of life outcomes, and two reported no statistically significant difference in any of the variables
measured. Where insulin glargine was significantly better in quality of life measures, differences were in the areas of satisfaction
with treatment or perception of hyperglycaemia. A systematic review of severe hypoglycaemia in paediatric patients with type 1
diabetes, including two real-world observational studies, compared long-acting insulin analogues and human NPH insulin and had
inconclusive findings (13). The review noted a temporal trend showing marked reduction in the incidence of severe hypoglycaemia

since 1993, which the authors proposed could be associated with increased use of new insulin therapies and related devices and



diagnostics. One of the included analyses of 2025 patients found a significantly lower incidence rate ratio of 0.46 (95% Cl1 0.22 to
0.95) for serious hypoglycaemia with long-acting insulin analogues compared with NPH insulin (14). In another analysis (7266
patients), hypoglycaemia episodes were significantly more common in patients using long-acting insulin analogues than in patients
using NPH insulin (OR 1.57,95% Cl 1.21 to 2.03). These episodes included situations that required attention to prevent glucose
levels dropping further and situations in which children experienced some impaired awareness. The increased risk for severe
hypoglycaemia episodes requiring external assistance was not statistically significant (OR 1.42,95% Cl1 0.86 t0 2.35) (15). A
Cochrane systematic review comparing long-term treatment with (ultra-)long-acting insulin analogues with NPH insulin included
26 randomized controlled trials in adults and children (8784 participants) which had a follow-up duration of at least 24 week (16).
Insulin detemir was associated with a significantly lower risk of severe hypoglycaemia events than NPH insulin (RR 0.69, 95% Cl
0.521t00.92 (eight studies, 3219 participants; moderate-certainty evidence)). No significant difference was found between insulin
glargine and NPH insulin in their effect on severe hypoglycaemia events (RR 0.84, 95% Cl 0.67 to 1.04 (nine studies, 2350
participants; moderate-certainty evidence)). The review did not explore a pharmacological class effect for long-acting analogues,
and combined results across detemir trials and glargine trials. Results were uncertain for severe nocturnal hypoglycaemia for both
detemir and glargine. Few data were available on mortality and other important outcomes for patients. The meta-analysis found no
significant difference in HbA1c between insulin detemir and NPH insulin (MD 0.01%, 95% Cl -0.1 t0 0.1% (eight studies, 3122
participants; moderate-certainty evidence)), or between insulin glargine and NPH insulin (MD 0.02%, 95% -0.1 t0 0.1% (nine
studies; 2285 participants)). Type 2 diabetes A 2020 Cochrane review comparing (ultra-)long-acting insulin analogues with NPH
insulin included 24 randomized controlled trials in adults with type 2 diabetes. The review found a significant reduction in certain
measures of hypoglycaemia for insulin glargine or insulin detemir compared with NPH insulin, but no significant differences in
severe hypoglycaemia events, HbA1c, all-cause mortality, diabetes-related complications, or adverse events other than
hypoglycaemia (17). The review did not explore a pharmacological class effect for long-acting analogues, and combined results
across detemir trials and glargine trials. For health-related quality of life, three trials reported no statistically significant difference
between insulin glargine and NPH insulin. The other three trials reported no statistically significant difference between insulin
detemir and NPH insulin. The authors noted that, overall, the included studies used very low blood glucose/HbA1c target values;
the findings may therefore be less applicable for patient groups where less aggressive glycaemic targets are used (e.g. elderly
people). Pooled analysis of type 1 and 2 diabetes A 2015 systematic review of 76 observational studies evaluated the risk of
severe hypoglycaemia in patients with type 1 and 2 diabetes as observed in everyday clinical practice for various drug regimens
(18). Intype 1 diabetes, the estimated annual probability of one or more severe hypoglycaemia event per patient varied from
21.4% (95% Cl 11.3% to 43.0%) for basal-bolus routine with insulin analogues to 33.8% (95% CI 17.9% to 67.5%) for basal-bolus
routine with human insulin. Differences for type 2 diabetes were more pronounced: the estimated annual probability of one or more
severe hypoglycaemia event per patient varied from 4.8% (95% Cl 1.2% to 27.0%) for basal-bolus routine with insulin analogues to
33.8% (95% Cl 17.9% to 67.5%) for basal-bolus routine with human insulin. Differences were minimal when basal therapy was
combined with oral antidiabetic medication. Another systematic review and meta-analysis of 23 studies compared insulin
analogues with human insulins in hospitalized adults with type 1 or 2 diabetes. Outcomes included hyperglycaemia episodes,
surgical site infection, postoperative complications, length of hospital stay and mortality (19). Comparing analogue basal-bolus
routine regimens with human insulin basal-bolus regimens, a meta-analysis of four randomized trials estimated that analogues
reduced days spent in hospital by 0.9 days (95% Cl -1.45 to -0.34 days), with low quality of evidence. One randomized controlled
trial found lower rates of postoperative complications (RR 0.69,95% Cl 0.52 to 0.93) with very low quality of evidence. Two
randomized controlled trials and one cohort study compared long-acting insulin analogues with human NPH insulin in hospitalized
patients. The cohort study (in 172 hospitalized patients undergoing major surgery) found a reduction in hypoglycaemia events
(very low-quality evidence), while the randomized trials were inconclusive. A 2015 systematic review identified eight
observational studies comparing insulin glargine with NPH insulin, and one observational study and one randomized controlled trial
comparing insulin detemir with NPH insulin in patients with (pre-)gestational diabetes (20). A meta-analysis of these studies found
no significant differences in fetal, neonatal or maternal outcomes. Similarly, a meta-analysis found no significant differences in
fetal/neonatal or maternal outcomes for insulin detemir. With regard to biosimilars, evidence to date indicates no safety signals

when switching patients from originator to biosimilar insulin (21).

Refer to benefits section.



Preuves supplémentaires

Some authors have studied the potential risk of developing different types of cancer with medicines used to manage diabetes,
including long-acting insulin analogues. A 2013 systematic review and meta-analysis evaluated the cancer risk associated with
insulin use from experimental and observational studies (22). Insulin exposure was found to be associated with anincreased risk of
cancer inthe pancreas (RR 2.58,95% CI 2.05 to 3.25), liver (RR 1.84,95% Cl 1.32 to 2.58), kidney (RR 1.38,95% Cl 1.06 to 1.79),
stomach (RR 1.65,95% Cl 1.02 to 2.68) and respiratory system (RR 1.30,95% ClI 1.14 to 1.47), and decreased risk of prostate
cancer (RR0.80,95% C1 0.73 t00.88). Insulin glargine exposure was associated with a decreased risk of colon cancer (RR 0.71,
95% C1 0.56 t00.91) and a marginally significant increased risk of breast cancer (RR 1.14,95% Cl 1.01 to 1.29) compared with
users of non-glargine insulin. The results from individual studies were very variable and for most cancers there were few cases,
calling into question the certainty of the findings. Two meta-analyses of data from randomized controlled trials from
manufacturer’s pharmacovigilance databases evaluated the role of insulin in the generation of cancers. When insulin glargine was
compared with any active comparator (insulin or oral antidiabetics), there were slightly fewer cancer cases in the glargine arm but
the difference was not statistically significant (RR 0.90, 95% Cl 0.60 to 1.36) (23). The second meta-analysis compared insulin
detemir with NPH insulin and found more cases of cancer in the NPH insulin arm (OR 2.44 95% Cl 1.01 to 5.89) (24).

Rapport cotit/efficacité

There are long-standing concerns about the prices of long-acting insulin analogues, which are substantially higher than prices of
human insulins in most comparisons. This is of particular concern given the broader crisis in global access to insulin therapy in
general, where an estimated one in two people who need insulin cannot afford it (26). The application notes that the price
reductions for analogue insulins and biosimilars has fallen since the 2019 application. Most available cost-effectiveness studies
focus on high-income settings. In all studies, procurement costs for long-acting insulin analogues are considerably greater than for
human insulins. Some cost-effectiveness analyses have found that, despite greater procurement cost, insulin analogues are more
cost-effective than human insulins because of savings resulting from (assumed/modelled) health benefits such as lower rates of
hypoglycaemia. A systematic review of the cost-effectiveness of insulin analogue included 50 studies, of which 33 focused on type
2 diabetes, 11 ontype 1 diabetes, and six on both type 1 and type 2 diabetes (27). Twenty-one studies compared long-acting insulin
analogues with NPH insulin, all of which were from high-income countries. Long-acting insulin analogues were dominant over NPH
insulinin five comparisons (i.e. had both lower cost and greater benefits) and were dominated by NPH in one comparison (i.e. had
both greater cost and lesser benefits). Apart from these cases, the incremental cost-effectiveness ratios for long-acting insulin
analogues compared to insulin NPH ranged from US$ 661 to US$ 361 721 per quality adjusted life year (QALY). This large range in
the incremental cost-effectiveness ratios is caused by different underlying assumptions used across studies, particularly
regarding: (i) the baseline characteristics of patients, complication frequency and severity, use and cost of self-monitoring blood
glucose test strips and devices (e.g. pen, cartridge, vial), and (ii) the different (estimated) magnitudes of benefit in reducing
hypoglycaemia events and reductions in HbA1c. Six cost-effectiveness studies of long-acting insulin analogues published between
2015 and 2020 were identified in the application (28-33). Long-acting insulin analogues were found to be cost-effective compared
to humaninsulins in several studies in Asia. In France, insulin glargine was cost-effective but not insulin detemir. Neither was cost-
effective in a study within the Brazilian health system. A study in China assessed insulin cost in wages and found that a month’s
supply of long-acting insulin analogues cost 14-16 days’ wages for the lowest-paid government worker compared with 4-7 days for
other insulins. In their most recent report (2017), the Addressing the Challenge and Constraints of Insulin Sources and Supply
(ACCISS) study gave insulin prices from a range of sources, including: government procurement prices in 26 countries, the Gulf
Cooperation Council and the United Nations Relief and Works Agency for Palestine Refugees; prices paid by patients (solicited
from respondents in 43 countries); and reimbursement prices collected from publicly accessible databases for 28 countries (34).
For government procurement, the median price for 1000 units of long-acting insulin analogues was US$ 34.20 compared with US$
5.99 for human insulin. When bought by patients from public-sector facilities, the median price of 1000 units for long-acting insulin
analogues was US$ 45.03 compared with US$ 7.64 for human insulin. When bought by patients in the private sector, the median
price for long-acting insulin analogues was US$ 39.35 compared with US$ 16.65 for human insulin. A report on recent trends in
insulin prices submitted to the 2021 Expert Committee highlighted that in many countries, access to long-acting insulin analogues
is limited and hampered by the higher costs compared with human insulin (35). The report states that “Overall, there is great
variability among countries regarding the price of and access to long-acting insulin analogues, often still much more expensive than

human insulin. However, overall use on analogues seems to be expanding and prices decreasing at least for those insulins that are



not anymore patent protected”. The report also summarizes procurement prices in most WHO regions. Countries that are more
likely to reach best insulin prices are those that have adopted insulin price control policies and/or where contract negotiations are
supported by competition laws. In these countries, human insulin pen prices can vary between US$ 2 and US$ 5, while analogues
pen canvary between US$ 5 and US$ 10. These trends are also reported in other studies. For instance, in Bangladesh, biosimilars of
long-acting insulin analogues supported by dedicated policy actions on pharmaceutical cost, cost about the same as human insulin
and represent an increasing market share (36). The additional benefit of long-acting insulin analogues in formulations of higher
concentrations (300 units/mL versus 100 units/mL) is still unclear and could be a so-called evergreening strategy (extending the
life-time of patents about to expire to retain royalties). These higher-concentration products account for increasing large market
shares, even though their prices are unlikely to be reduced, as they are under active patent protection (35). The authors of the
current application suggest that the EML should be forward-looking and have a reasonable expectation that a product’s price will
substantially decrease in the near-to-medium-term (e.g. 5 years), particularly if policy approaches favour biosimilars and cost-
containment is pursued at the country level. They noted that, “EML listing can serve as a helpful signal to manufacturers of what
medicines may benefit the most from generic/biosimilar market entry, as well as a signal to governments as to where interventions
inthe market are necessary to increase competition or cap prices”. The application also highlights that if long-acting insulins are
added to the WHO Model Lists, it is important that individual governments do not interpret this as a recommendation for a
wholesale switch from human to analogue insulins, but that long-acting insulins should be included as alternatives. In parallel,
countries need to work with manufacturers and other stakeholders to support the availability of human insulin, evenin a period in

which the use of humaninsulinis likely to decline.

Directives de 'OMS

The 2018 WHO guidelines on second- and third-line medicines and type of insulin for the control of blood glucose levels in non-
pregnant adults with diabetes (25) include the following recommendations. ¢ Use human insulin to control blood glucose levels in
adults with type 1 diabetes and in adults with type 2 diabetes for whom insulin is indicated (strong recommendation, low-quality
evidence). e Consider long-acting insulin analogues to control blood glucose levels in adults with type 1 or type 2 diabetes who have
frequent severe hypoglycaemia with human insulin (weak recommendation, moderate-quality evidence for severe hypoglycaemia).
The second recommendation is weak, “reflecting the lack of, or very low-quality evidence for, any of the long-term outcomes such as
chronic diabetes complications and mortality, and the considerable higher costs for long-acting insulin analogues compared to

intermediate-acting human insulin”

Disponibilité

Most patents have expired for nearly all insulin analogues (with the exception of formulations with higher concentration of 300
1U/mL), although intellectual property barriers remain in some cases for insulin injection devices (37,38). At present, there are no
manufacturers of prequalified active pharmaceutical ingredient for insulin or finished pharmaceutical products (39,40).1n 2019,
WHO started a pilot project for prequalification of human insulin products, including human insulin, and invited manufacturers to
submit an expression of interest (41). However, to date, no insulin manufacturers have submitted dossiers for prequalification.
There may be many reasons for this apparent lack of interest, for example: (i) being an old, low-cost but also low-profit product, few
manufacturers still produce human insulin and the market is dominated by a small number of market leaders who may have little
incentive to submit for prequalification; (ii) smaller companies with an established local market may not have ambitions beyond the
local market because of costs and regulatory resources; and (iii) manufacturers may not be interested in complying with WHO good
manufacturing practice or in investing in improving the product or willing to enter into the commitments that inevitably come with
prequalification (variations, reinspections, requalification etc.). Over the past 2 years, the WHO Prequalification Unit has had the
opportunity to exchange information with companies that produce insulin. From this dialogue, interest by manufacturers ina
prequalification process that could cover more types of insulin has emerged. Supporting multisourcing tender strategies and
accelerating the introduction of multiple types of insulin biosimilars can boost competition. This should include not only the type of
insulin itself but also the device used for administration. WHQO'’s prequalification of insulin/devices is a valuable tool to: enhance
cooperation between regulators and manufacturers; expand the number of producers of quality-assured insulins and associated
devices; and tackle access toinsulins in low- and middle-income countries. Including insulin analogues and single-use prefilled

syringes/pens as essential medicines can stimulate submissions of dossiers for prequalification from manufacturers.

Autres considérations



The Lancet Commission on Diabetes 2020 report (8) highlights that basal insulin analogues are better than human or animal
insulins for reducing the risk of nocturnal hypoglycaemia. They are especially useful for treatment requiring multiple daily
injections of long-/intermediate-acting insulin and short-/rapid-acting insulin at each meal. However, human/biosimilar insulins are
more affordable in low- and middle-income countries. The report also notes that in low- and middle-income countries, the dose of
premixed insulins may be reduced to avoid hypoglycaemia because of a scarcity of insulin, food insecurity, lack of self-monitoring
blood glucose devices and emergency glucagon injection kits, transport difficulties and limited emergency services. “All of these
factors canincrease the risk of poor glycaemic control and complications that can adversely affect growth and quality of life” (8) .
The application notes that glucagon is a key treatment for insulin-induced hypoglycaemia; however, availability of glucagonin
many low-resource settings is low as it is costly (4). As regards other aspects of treatment, such as diagnostic tests, specialized
treatment facilities, administration requirements, monitoring requirements and skill levels of health care providers, these are the
same for both human insulins and insulin analogues, except for pen devices that accept replaceable cartridges, which are available
only for insulin analogues. Factors negatively affecting adherence to insulin treatment include complicated dosing regimens, fear of
hypoglycaemia events and injection site reactions (42). The greater flexibility with long-acting insulin analogues may lead to better
adherence and improved quality of life. In addition, in situations where it is less practical or not possible to have 3-4 meals a day
(e.g. settings with food insecurity, religious fasting traditions), the flatter time-action curve of long-acting insulin analogues may be

particularly valuable.

1. The selection and use of essential medicines. Report of the WHO Expert Committee, 2013 (including the 18th WHO Model List of
Essential Medicines and the 4th WHO Model List of Essential Medicines for Children). Geneva: World Health Organization; 2013. (
WHO Technical Report Series, No. 985; https://apps.who.int/iris/handle/10665/112729, accessed 18 June 2021).

2.The selection and use of essential medicines. Report of the WHO Expert Committee, 2017 (including the 20th WHO Model List of
Essential Medicines and the 6th WHO Model List of Essential Medicines for Children). Geneva: World Health Organization; 2017 (
WHO Technical Report Series, No. 1006; https://apps.who.int/iris/handle/10665/259481, accessed 18 June 2021).

3. The selection and use of essential medicines. Report of the WHO Expert Committee, 2019 (including the 21st WHO Model List of
Essential Medicines and the 7th WHO Model List of Essential Medicines for Children). Geneva: World Health Organization; 2019 (
WHO Technical Report Series, No. 1021; https://apps.who.int/iris/handle/10665/330668, accessed 18 June 2021).

4. |DF Diabetes Atlas. Ninth edition 2019. Brussels: International Diabetes Federation; 2019 (https://www.diabetesatlas.org/en/res
ources/, accessed 18 June 2021).

5. Worldwide trends in diabetes since 1980: a pooled analysis of 751 population-based studies with 4.4 million participants. Lancet.
2016;387(10027):1513-30.

6. Global burden of 369 diseases and injuries in 204 countries and territories, 1990-2019: a systematic analysis for the Global Burd
en of Disease Study 2019. Lancet. 2020;396(10258):1204-22.

7.Saeedi P, Petersohn I, Salpea P, Malanda B, Karuranga S, Unwin N, et al. Global and regional diabetes prevalence estimates for 201
9 and projections for 2030 and 2045: results from the International Diabetes Federation Diabetes Atlas, 9th edition. Diabetes Res C
lin Pract.2019;157:107843.

8.Chan JCN, Lim LL, Wareham NJ, Shaw JE, Orchard TJ, Zhang P, et al. The Lancet Commission on diabetes: using data to transformd
iabetes care and patient lives. Lancet. 2021;396(10267):2019-82.

9.Basu S, Yudkin JS, Kehlenbrink S, Davies J, Wild SH, Lipska KJ, et al. Estimation of global insulin utilisation for type 2 diabetes melli
tus, 2018 to 2030. Amsterdam: Health Action International; 2018 (https://accisstoolkit.haiweb.org/wp-content/uploads/2020/10/
Estimate-of-Insulin-Use-in-Type-2-Diabetes1.pdf, accessed 18 June 2021).

10. Laranjeira FO, de Andrade KRC, Figueiredo A, Silva EN, Pereira MG. Long-acting insulin analogues for type 1 diabetes: an overvie
w of systematic reviews and meta-analysis of randomized controlled trials. PLoS One. 2018;13(4):e0194801.

11. Tricco AC, Ashoor HM, Antony J, Bouck Z, Rodrigues M, Pham B, et al. Comparative efficacy and safety of ultra-long-acting, long-
acting, intermediate-acting, and biosimilar insulins for type 1 diabetes mellitus: a systematic review and network meta-analysis. J Ge
nlIntern Med. 2021;36(8):2414-26.

12. Almeida P, Silva TBC, de Assis Acurcio F, Guerra Junior AA, Araujo VE, Diniz LM, et al. Quality of Life of patients with type 1 diabe
t(is mellitus using insulin analog glargine compared with NPH insulin: a systematic review and policy implications. Patient. 2018;11(
4):377-89.

13. Cherubini V, Rabbone I, Lombardo F, Mossetto G, Orsini Federici M, Nicolucci A. Incidence of severe hypoglycemia and possible as
sociated factors in pediatric patients with type 1 diabetes in the real-life, post-Diabetes Control and Complications Trial setting: a sy
stematic review. Pediatr Diabetes. 2019;20(6):678-92.

14. Cherubini V, Pintaudi B, Rossi MC, Lucisano G, Pellegrini F, Chiumello G, et al. Severe hypoglycemia and ketoacidosis over one ye
ar in Italian pediatric population with type 1 diabetes mellitus: a multicenter retrospective observational study. Nutr Metab Cardiov
asc Dis. 2014;24(5):538-46.

15. Wagner VM, Rosenbauer J, Grabert M, Holl RW. Severe hypoglycemia, metabolic control, and diabetes management in young chil
drenwith type 1 diabetes using insulin analogs - a follow-up report of a large multicenter database. Eur J Pediatr. 2008;167(2):241-
2

16. Hemmingsen B, Metzendorf MI, Richter B. (Ultra-)long-acting insulin analogues for people with type 1 diabetes mellitus. Cochran
e Database Syst Rev.2021;3:CD013498.

17.Semlitsch T, Engler J, Siebenhofer A, Jeitler K, Berghold A, Horvath K. (Ultra-)long-acting insulin analogues versus NPH insulin (h
uman isophane insulin) for adults with type 2 diabetes mellitus. Cochrane Database Syst Rev. 2020;11:CD005613.

18. Czech M, Rdzanek E, Paweska J, Adamowicz-Sidor O, Niewada M, Jakubczyk M. Drug-related risk of severe hypoglycaemia in obs
ervational studies: a systematic review and meta-analysis. BMC Endocr Disord. 2015;15:57.

19.Singh K, Ansari MT, Patel RV, Bedard M, Keely E, Tierney M, et al. Comparative efficacy and safety of insulin analogs in hospitaliz
ed adults. Am J Health Syst Pharm. 2015;72(7):525-35.

20.Lv S, Wang J, Xu Y. Safety of insulin analogs during pregnancy: a meta-analysis. Arch Gynecol Obstet. 2015;292(4):749-56.

21. Allocati E, Gerardi C. Efficacy and safety of switching among human insulins, insulin analogues, and their biosimilars in patients wi
th diabetes: a systematic review. Milan: Istituto di ricerche farmacologiche Mario Negri; 2020 (https://cdn.who.int/media/docs/defa
ult-source/essential-medicines/2021-eml-expert-committee/other-matters/o0.5_switching-insulins.pdf?sfvrsn=f87e94e6_6, access
ed 18 June 2021).

22.Karlstad O, Starup-Linde J, Vestergaard P, Hjellvik V, Bazelier MT, Schmidt MK, et al. Use of insulin and insulin analogs and risk of
cancer - systematic review and meta-analysis of observational studies. Curr Drug Saf. 2013;8(5):333-48.

23.Home PD, Lagarenne P. Combined randomised controlled trial experience of malignancies in studies using insulin glargine. Diabet



ologia. 2009;52(12):2499-506.

24.Dejgaard A, Lynggaard H, Radstam J, Krogsgaard Thomsen M. No evidence of increased risk of malignancies in patients with diabe
tes treated with insulin detemir: a meta-analysis. Diabetologia. 2009;52(12):2507-12.

25. Guidelines on second- and third-line medicines and type of insulin for the control of blood glucose levels in non-pregnant adults wi
th dia)betes mellitus. Geneva: World Health Organization; 2018 (https://apps.who.int/iris/handle/10665/272433, accessed 18 June
2021).

26.Access to i)nsulin [internet]. Amsterdam: Health Action International; 2021 (https://haiweb.org/projects/acciss-study/, accessed
18 June 2021).

27.Shafie AA,Ng CH, Tan YP, Chaiyakunapruk N. Systematic review of the cost effectiveness of insulin analogues in type 1 and type
2 diabetes mellitus. Pharmacoeconomics. 2017;35(2):141-62.

28.Lee TY,Kuo S, Yang CY, Ou HT. Cost-effectiveness of long-acting insulin analogues vs intermediate/long-acting human insulin for
type 1 diabetes: a population-based cohort followed over 10 years. Br J Clin Pharmacol. 2020;86(5):852-60.

29.CazarimMde S RJ, Cruz-Cazarim ELC da, Ayres LR, Pereira LRL. Cost-effectiveness of insulin analogs from the perspective of th
e Brazilian public health system. Braz. J. Pharm. Sci. 2017;53(3):e00178.

30. Shafie AA, Ng CH. Cost-effectiveness of insulin glargine and insulin detemir in the basal regimen for naive insulin patients with ty
pe 2 diabetes mellitus (T2DM) in Malaysia. Clinicoecon Outcomes Res. 2020;12:333-43.

31. Detournay B, Boultif Z, Bahloul A, Jeanbat V, Robert J. Treatment costs of basal insulin regimens for type 2 diabetes mellitus in Fr
ance. Pharmacoecon Open. 2021;5(2):211-9.

32.LauE,Salem A, Chan JCN, So WY, Kong A, Lamotte M, et al. Insulin glargine compared to neutral protamine Hagedorn (NPH) insul
inin patients with type-2 diabetes uncontrolled with oral anti-diabetic agents alone in Hong Kong: a cost-effectiveness analysis. Cos
t Eff Resour Alloc. 2019;17:13.

33.LiuC, Zhang X, Liu C,Ewen M, Zhang Z, Liu G. Insulin prices, availability and affordability: a cross-sectional survey of pharmacies i
n Hubei Province, China. BMC Health Serv Res. 2017;17(1):597.

34.Beran D EM, Lepeska M, Laing R. Access to insulin: current challenges and constraints - update March 2017. Amsterdam: Health
Action International; 2017 (https://haiweb.org/wp-content/uploads/2017/03/Issues_Paper_2017.pdf, accessed 18 June 2021).

35. Godman B. Report for the 2021 WHO Expert Committee on Selection and Use of Essential Medicines on recent insulin price tren
ds in a sample of countries (including but not necessarily limited to low- and middle-income countries), exploring key issues and sugge
stions for the future to enhance utilisation and funding for long-acting insulin analogues given current concerns [internet]. World Hea
Ith Organization; 2021 (https://cdn.who.int/media/docs/default-source/essential-medicines/2021-eml-expert-committee/other-ma
tters/o0.4_insulin-pricing.pdf?sfvrsn=6aa66f8d_4, accessed 18 June 2021).

36.Haque M, Islam S, Kamal ZM, Akter F, Jahan I, Rahim MSA, et al. Ongoing efforts to improve the management of patients with dia
betes in Bangladesh and the implications. Hosp Pract (1995).2021;49(4):266-72.

37.Luo J, Kesselheim AS. Evolution of insulin patents and market exclusivities in the USA. Lancet Diabetes Endocrinol. 2015;3(11):8
35-7.

38. Promoting access to medical technologies and innovation. Intersections between public health, intellectual property and trade. S
econd edition. Geneva: World Trade Organization, World Health Organization and World Intellectual Property Organization; 2020 (
https://apps.who.int/iris/handle/10665/333552, accessed 18 June 2021).

39. Active pharmaceutical ingredients [internet]. Geneva: World Health Organization; 2021 (https://extranet.who.int/pgweb/medic
ines/active-pharmaceutical-ingredients, accessed 18 June 2021).

40. Medicines/finished pharmaceutical products [internet]. Geneva: World Health Organization; 2021 (https://extranet.who.int/pq
web/medicines/prequalified-lists/finished-pharmaceutical-products, accessed 18 June 2021).

41. 1st invitation to manufacturers of human insulin to submit an expression of interest (EOI) for product evaluation to the who preq
ualification team - biotherapeutic products (BTPs). Geneva: World Health Organization; 2019 (https://extranet.who.int/pgweb/site
s/default/files/documents/1st_EOI_Insulin_November2019.pdf, accessed 18 June 2021).

42.Sarbacker GB, Urteaga EM. Adherence to insulin therapy. Diabetes Spectr. 2016:29(3):166-70.

R



