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INTRODUCTION 

Obesity, recognized as a chronic disease, has emerged as 

a significant public health concern in recent times due to 

its adverse effects on health, leading to heightened 

morbidity and mortality rates. Within the European 

Region, which ranks second in adult obesity prevalence 

among all world health organisation (WHO) regions, 

obesity and overweight have reached epidemic 

proportions. Notably, prevalence rates are higher among 

men (63%) compared to women (54%).1 Adults 

exhibiting a BMI between 25.0 and 29.9 kg/m2 are 

categorized as overweight, while those with a BMI of 30 

kg/m2 or above are classified as obese. Elevated BMI 

levels have been linked with escalated mortality rates, 

with a notable 29% increase in overall mortality, a 41% 

increase in vascular mortality, and a striking 21% increase 

in diabetes-related mortality for each 5-unit rise in BMI 

over 25 kg/m2.1 Complications associated with obesity 

mirror those of other chronic ailments, contributing to 

heightened rates of morbidity and mortality. 

Biomechanical complications, such as osteoarthritis and 

obstructive sleep apnoea, stem from surplus adipose 

tissue, while adipose tissue dysfunction exacerbates 

cardiometabolic complications. Cardiometabolic diseases 

manifest initially as insulin resistance, progressing 

stealthily to metabolic syndrome, prediabetes, elevated 

blood pressure, dyslipidaemia, and hepatic steatosis. 

Cardiovascular complications encompass hypertension, 

atherosclerosis, heart failure, and atrial fibrillation, while 
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metabolic ramifications include type 2 diabetes mellitus, 

dyslipidaemias, hyperuricemia, and metabolic 

syndrome.2-7 Respiratory challenges like mixed 

ventilatory dysfunction, Pickwick syndrome, and asthma, 

alongside digestive issues including gastroesophageal 

reflux, hiatal hernia, gallstones, and non-alcoholic fatty 

liver, are frequently observed in obese individuals.8-12 

Projections suggest that in forthcoming years, obesity will 

supersede smoking as the primary preventable risk factor 

for cancer in select countries. Furthermore, it underscores 

that obesity necessitates specific treatment and 

management, transcending its mere classification as a risk 

factor.1 

GLP-1 is an endogenous hormone primarily synthesized 

in the gastrointestinal tract, particularly in the L cells 

located in the ileum and colon. Its principal function is 

the regulation of blood glucose levels following food 

intake. Upon secretion, GLP-1 binds to receptors on 

pancreatic beta cells, eliciting a glucose-dependent 

increase in insulin secretion, thereby aiding in the 

reduction of blood sugar levels. Furthermore, GLP-1 

suppresses glucagon secretion from pancreatic alpha 

cells, thereby decreasing hepatic glucose production. 

Additionally, it modulates gastric emptying, regulating 

the rate of nutrient absorption into the bloodstream and 

mitigating postprandial blood sugar spikes. Notably, 

GLP-1 exerts effects on the central nervous system, 

influencing appetite regulation and satiety, resulting in 

decreased food intake and body weight regulation. GLP-

1-based medications replicate the actions of endogenous 

GLP-1 by activating receptors and eliciting similar effects 

on insulin secretion, glucagon suppression, and appetite 

modulation. 

GLP-1 RA, administered via once-weekly subcutaneous 

injection, have demonstrated notable efficacy in lowering 

glucose levels and reducing weight.13 GLP-1 RA include 

semaglutide, (Ozempic®, Wegovy®, Rybelsus®) 

liraglutide (Victoza®, Saxenda®), tirzapeptide 

(Mounjaro®) and dulaglutide (Trulicity®).  This heralds a 

promising advancement in peptide-based therapy for type 

2 diabetes and particularly in obesity.14 GLP-1 RA are 

indicated for patients with a body mass index (BMI) of 

≥30 or those with a BMI of ≥27 accompanied by a 

weight-related condition such as diabetes or hypertension. 

Several studies have demonstrated that these medications 

are correlated with an approximate 15% reduction in 

weight over a span of 1-2 years.1  

LITERATURE REVIEW  

To construct this narrative review, the authors searched 

PubMed, Medline, Google Scholar and articles using a 

combination of keywords “GLP-1 receptor agonists”, 

“diabetes” “worldwide”, “shortage”, “semaglutide” OR 

“Ozempic® OR “Wegovy®”, “liraglutide” OR 

“Saxenda®”. The search was conducted from databases 

beginning from July 2023. Pubmed yielded over 575 

articles. Whilst google scholar yielded 2330 results. 

Authors evaluated case reports and series, retrospective 

and prospective studies and randomized control trials, 

systematic reviews and meta-analyses and others. 

THE SHORTAGE DILEMMA 

Given their established clinical efficacy, evidenced by 

their capacity to induce weight loss comparable to that 

achieved through bariatric surgery, GLP-1 RAs have 

garnered significant attention.15-18 Notably, endorsement 

by various public celebrities has propelled their 

popularity, resulting in widespread interest in medications 

such as Ozempic® and GLP-1 RAs across social media 

platforms and academic forums.19,20 Consequently, 

challenges emerged concerning their distribution and 

availability through conventional channels and regular 

prescription protocols.21,22  

Unforeseen shortages of dulaglutide, semaglutide, and 

tirzepatide emerged in late 2022 and persisted through the 

first quarter of 2023.23 The increase in semaglutide 

consumption is thought to be associated with “off-label” 

prescribing of semaglutide (Ozempic®) for weight loss in 

people without type 2 diabetes, fuelled by social media 

interest (which some have dubbed “Ozempic® craze”).24 

Notably, these shortages have impacted the availability of 

different product doses disparately.25 The primary cause 

of these shortages stems from an unanticipated surge in 

demand for GLP-1 RA, outpacing production capacity 

adjustments.26 Consequently, patients reliant on or 

seeking to initiate these medications for glycaemic 

control, weight management, and/or cardiovascular risk 

reduction have encountered new challenges in accessing 

treatment.21 

Disruptions within the supply chain pose significant 

challenges for both patients and healthcare providers, 

necessitating the exploration of alternative strategies to 

navigate what is ideally a temporary setback. Numerous 

social media platforms and online clinics purport to 

provide commercially available GLP-1 RA, or even 

compounded versions, at discounted rates.21 Due to the 

prevailing scarcity and high cost of these medications, 

numerous patients have resorted to acquiring them from 

non-licensed and unregulated sources, thereby 

heightening the potential for serious complications. Long 

et al.'s review of these associated complications 

delineated a spectrum of adverse events, encompassing 

gastrointestinal complications, pancreatitis, biliary 

diseases, hypersensitivity reactions, renal complications 

linked with gastrointestinal loss, and concurrent 

hypoglycaemia when concomitantly administered with 

sulfonylureas and insulin. Additionally, ambulatory 

patients may opt to self-ration their supply to prolong the 

availability of their GLP-1 RA product. This may involve 

deliberately extending the interval between doses and 

seeking guidance on the duration for which they can 

safely postpone their next dose without compromising 

efficacy.27 
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Whitely et al study delineated several strategies aimed at 

mitigating the global shortage of GLP-1 RAs. These 

strategies encompassed recommencing treatment at a 

lower dose of an alternative GLP-1 RA to alleviate 

gastrointestinal side effects, considering the utilization of 

a more readily accessible higher-strength product while 

adjusting the dosage to a safe and appropriate level, 

taking into account the product's shelf life. However, it is 

crucial to acknowledge that the administration of 

alternative doses carries a heightened risk of confusion 

and dosing errors.21  

Whitely et al. also emphasized the significance of open 

communication to assist prescribers in identifying 

available GLP-1 RAs, which may prompt community 

pharmacists to promptly process prior authorization 

requests. Moreover, clear and comprehensive 

documentation in the medical record elucidating the 

rationale, significance, and necessity of transitioning 

between GLP-1 RAs can expedite patient access. 

Assigning a dedicated staff member to manage prior 

authorizations can further streamline the process.21,28 

In due course, findings from numerous studies will 

inform equivalent dosing substitutions within the class of 

GLP-1 RAs.29,30 Trujillo et al conducted exhaustive 

analyses of investigations involving GLP-1 RAs with 

active comparative treatment arms.31 Subsequent to the 

publication of these analyses, higher therapeutic doses of 

GLP-1 RAs have garnered approval from the U.S. food 

and drug administration (FDA), and novel products like 

the dual GLP-1 RA tirzepatide have entered the market 

helping with alleviating shortages. 

The authors reviewed the literature on how these 

shortages have impacted different countries around the 

world. 

NORTH AMERICA AND CANADA 

The most commonly utilized GLP-1 RAs in the United 

States (US) are semaglutide (Ozempic®, Wegovy®, 

Rybelsus®), liraglutide (Saxenda®, Victoza®), and 

tirzepatide (Mounjaro®).27 The increased demand of GLP-

1 RA experienced in the US, was perpetuated by the 

added benefits of weight loss, especially as the American 

gastroenterological association recommended guidance in 

November 2022 informing that semaglutide 2.4 mg could 

be used for the treatment of obesity.1 As the rising 

demands continued, American healthcare professionals 

struggled to maintain adequate levels of the prescriptions 

of GLP-1 RA. According to the FDA drug shortages 

webpage, the shortage of Wegovy® began in March 2022 

while the shortage of dulaglutide (Trulicity®) was first 

posted in December 2022.32 The FDA on 27th April 2023 

wrote to the national association of boards of pharmacy 

expressing the agency’s concerns with use of the salt 

forms in compounded products and its safety. It was 

reported that compounders may be using salt form of 

semaglutide. The basis of this was based on the GLP-1 

RA shortages and patient access to similar products due to 

their availability. The FDA was aware of fraudulent and 

unapproved products for the distribution of illegally 

marketed semaglutide and advised that only a prescription 

from a licenced health care provider should be offered.33 

In May 2023, Novo Nordisk US, the pharmaceutical 

entity responsible for semaglutide production and 

distribution, noted only being able to supply limited 

quantities of 0.25 mg, 0.5 mg, and 1 mg dose strengths to 

wholesalers for distribution to retail pharmacies, which 

resulted in many patients having difficulty filling 

prescriptions at those doses through September 2023. In 

an attempt to quell further demand, the company paused 

promotional efforts and planned to work with wholesalers 

to create a steadier level of inventory.32  

Equally shortages were also experienced in Canada. 

ministry of health of Canada anticipated shortages from 

as early as 2022. Particularly, as many Americans who 

were experiencing shortages within their own country 

would fulfil their prescription requests in certain parts of 

Canada. Deemed with the very prospect of spending 

considerable dollars in the US, many Americans sought 

out using insurance in places like British Columbia to 

offset large differences in GLP-1 RA prescription. This 

led to in early 2023, the ministry of health cracking down 

on prescription requests from American citizens for the 

purpose of weight loss.34 Repeated recommendations 

were advised to reduce initiation whilst Novo Nordisk 

Canada Inc increased their long-term capital investments 

to increase manufacturing capacity.35,36 

EUROPE AND UK 

Shortages were apparent from as early as September 2022 

when the department of health and social care (DHSC) in 

the UK issued a medicine supply notification for 

Ozempic® and Trulicity®. At this time promises were 

made that stock would be available in January 2023. 

Advice was sought instructing family physicians to avoid 

initiation and consider alternative GLP-1 RA. Though it 

was not anticipated about the further surge of demand 

which led to further action.26 In July 2023, Novo Nordisk 

UK, in collaboration with the medicine and healthcare 

products regulatory agency (MHRA) and the DHSC 

issued a statement addressing the shortage of semaglutide 

and liraglutide. This announcement prompted the DHSC 

to issue a national patient safety alert on July 18th, 2023 

(NatPSA/2023/008/DHSC). The guidance advised 

healthcare providers to refrain from prescribing 

medications experiencing shortages to patients who have 

not previously used them. In cases where comparable 

GLP-1 RAs are also unavailable, clinicians were advised 

to explore alternative antihyperglycemic treatments to 

maintain glycaemic control instead of initiating treatment 

with a new GLP-1 RA. Additionally patient education and 

setting expectations were considerations that many 

authors and regulatory health bodies introduced to 

address patient concerns with the drug shortages. 
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The European medicine agency similarly issued a 

statement in December 2023 addressing the shortage of 

semaglutide. They delineated that heightened demands 

for Ozempic®, alongside capacity constraints at certain 

manufacturing sites, were the primary factors contributing 

to the shortage. The agency further prognosticated that 

the shortage was poised to exacerbate and persist 

throughout 2024, impacting all member states of the 

European Union (European Medicine Agency).37,38 

Mailhac et al conducted a utilisation study in between 

2008-2023 based on Denmark’s entire population to 

evaluate current patterns of use of semaglutide. They 

compared trends with other frequently used GLP-1 RA 

and the changing trends in the profile of semaglutide. 

They observed a sharp increase in the use between 2021-

2022 with a falling incidence in 2023. Their findings 

suggested that in Denmark, there was a clear increase in 

semaglutide off-label” use through 2022. However, of a 

magnitude that can explain only a minor part of the drug 

shortage, and with a decreasing “off-label” user trend 

observed in 2023. They suggested that patients were 

putting pressure on physicians to prescribe a 

reimbursed/subsidized medication such as semaglutide 

(Ozempic®) were expected. Though based on data from 

Danish health authorities, the number of users of 

semaglutide (Ozempic®) prescriptions who did not 

receive reimbursement/subsidies in Denmark in 2022 was 

relatively small, i.e., in the order of 15% to 20% of all 

users.24,37 

AUSTRALIA 

In April 2022, the therapeutic goods administration 

(TGA) identified a shortage of semaglutide in Australia, 

reflecting a broader global scarcity resulting from an 

unanticipated surge in demand. This shortage coincided 

with heightened media attention on semaglutide's 

potential efficacy in weight loss, suggesting a possible 

correlation between off-label utilization for weight 

management and the global deficit of this medication. In 

response to this shortage, The royal Australian college of 

general practitioners (RACGP) issued guidance to family 

physicians, urging cautious consideration in the off-label 

prescription of semaglutide to ensure prioritized treatment 

of patients with type 2 diabetes.39 

Phakey et al conducted a retrospective analysis on 

semaglutide and dulaglutide prescriptions dispensed by 

primary care providers in Australia during the period 

spanning 2021-2022. Throughout the study duration, 

prescription supply patterns exhibited variability, with 

fluctuations in the actual number of prescriptions 

dispensed aligning with announcements from the TGA 

regarding shortages in semaglutide and dulaglutide 

supply in 2022. The study's predictive model outcomes 

underscored the possibility that the decline in semaglutide 

prescriptions may have been more pronounced than 

reflected by the observed decrease in actual semaglutide 

prescriptions between April and July 2022 following the 

TGA's April announcement of a semaglutide shortage. 

Concurrently, a plausible rationale for the rise in actual 

dulaglutide prescriptions emerged in subsequent months 

until August 2022, when accessing dulaglutide became 

challenging. Novo Nordisk Australia, notified the TGA of 

the commencement of limited semaglutide stock 

distribution in Australia, albeit initial supplies were 

anticipated to be insufficient to satisfy the demand from 

all patients with type 2 diabetes prescriptions. 

Correspondingly, Eli Lilly, the manufacturer of 

dulaglutide, informed the TGA of anticipated limited 

dulaglutide availability up till the conclusion of 

December 2023. Currently, the timeline for the full 

restoration of supply for both agents in Australia remains 

indeterminate. The findings of this investigation 

corroborate recent statements from the RACGP and the 

TGA, advocating for prescribers to prioritize semaglutide 

utilization for diabetic patients who are either current or 

prior semaglutide users, as well as those for whom 

alternative glucose-lowering medications, including 

sulfonylureas, dipeptidyl peptidase 4 inhibitors, and 

sodium–glucose cotransporter 2 inhibitors, may not be 

suitable. Where feasible, clinicians are advised to refrain 

from initiating new patients on semaglutide until supply 

stabilization occurs.39,40 

DISCUSSION 

GLP-1 RAs have consistently demonstrated significant 

efficacy in managing type 2 diabetes, with additional 

benefits in weight loss, signalling a promising 

development in obesity treatment.14 As global obesity 

rates reach epidemic levels, the demand for effective 

treatments escalates accordingly. However, the substantial 

global demand for GLP-1 RAs such as liraglutide and 

semaglutide as anti-obesity agents has led to recent 

shortages, prompting prioritization of their use in type 2 

diabetes therapy.13 Heightened interest on social media 

platforms appears to correlate with these shortages and 

reports of improper self-administration among individuals 

without clinical indications.21,41-43 Reduced availability 

and increased costs have driven patients to explore 

alternative sources, contributing to the emergence of a 

black market where compounded medications are 

obtained, sometimes for uses unrelated to diabetes 

treatment.21 While compounded medications are generally 

regulated and considered safe, compounded GLP-1 RAs 

present unique challenges.42 Each GLP-1 RA is 

proprietary to a single manufacturer, raising uncertainties 

regarding the source and safety of compounded versions 

if manufacturers fail to supply compounding pharmacies 

with active ingredients.44 Instances of compounded GLP-

1 RAs being sold illicitly underscore serious safety 

concerns, prompting calls for stricter regulatory 

oversight. 

The academic literature offers limited guidance on 

addressing GLP-1 RA shortages in community or 

ambulatory healthcare settings. Existing resources 

propose several potential solutions, such as establishing 
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direct communication with suppliers, investigating 

alternative pharmacy options, switching to generic or 

brand-name equivalents of the medication, or considering 

alternative therapeutic agents altogether.44 

Interestingly, despite the enthusiastic reception of GLP-1 

RAs for weight loss, critiques and concerns have also 

surfaced as identified in the literature search.36,45-47  

Recent reports underscore the potential risks associated 

with liraglutide and semaglutide GLP-1 RAs, including 

the emergence of depressive symptoms, suicidal ideation, 

and self-harm.46 Therefore, it is crucial that the 

medication continues to be regulated through established 

channels with appropriate monitoring, highlighting the 

risks associated with its availability in illicit markets. 

One study identified from the literature search looked at 

the implication of shortages on HbA1c. This study 

conducted by Nanayakkara et al scrutinized data from 811 

patients diagnosed with type 2 diabetes, who attended an 

Australian specialist diabetic clinic between 2019 and 

2023. These patients were prescribed two or more GLP-1 

RA medications both before and during a period of 

shortage. The analysis revealed a noteworthy increase in 

median HbA1c levels by 0.3%. Moreover, the proportion 

of patients achieving a HbA1c level below 7% decreased 

from 28.6% to 23% during the period of shortage. These 

findings underscore compelling evidence that the GLP-1 

RA shortage experienced in Australia during 2022-2023 

had a detrimental impact on glycaemic control among 

diabetic patients. Furthermore, the study highlights the 

broader implications of reduced access to these 

medications, extending beyond glycaemic control to 

encompass cardiovascular, renal, retinal, and neural 

health outcomes.48  

Unfortunately, there remains limited empirical evidence 

regarding the impact of GLP-1 RA shortages on patients 

with type 2 diabetes. The available literature confirms the 

existence of shortages during the period under review. It 

is plausible that many patients facing difficulties in 

obtaining GLP-1 RAs resorted to diverse sources, 

potentially mitigating any adverse effects on their HbA1c 

levels and overall diabetic outcomes. Furthermore, 

individuals unable to access GLP-1 RAs may have been 

switched to alternative treatments such as insulin or oral 

anti-diabetic agents, thereby preserving adequate 

glycaemic control. This suggests that strategies advocated 

by global and local health authorities may have 

effectively alleviated the burden and upheld favourable 

outcomes among diabetic patients. 

This review outlines the approaches taken by various 

countries to address the shortage, yet empirical evidence 

demonstrating its true impact on patients remains lacking. 

The authors advocate for further research to assess the 

effects of GLP-1 RA shortages on diabetic outcomes. 

 

CONCLUSION 

There is global evidence indicating an impact on the 

availability of GLP-1 RA. However, there remains 

insufficient evidence regarding the effects of these 

shortages on the lives and outcomes of type 2 diabetic 

patients. Globally implemented strategies aimed at 

addressing the increasing demand and diminishing supply 

appear to have potentially mitigated the overall disease 

burden of diabetes through timely interventions. 

Additionally, the management of type 2 diabetes often 

involves multiple available agents such as oral anti-

diabetic medications and insulin, which may have 

mitigated the documentation of restrictive outcomes. 

Nevertheless, the growing trend of weight loss desire to 

combat obesity is expected to persist, prompting 

governmental and local health boards to regulate the 

prescription of GLP-1 RA to ensure safe practices and 

reduce overall burdensome outcomes. 
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