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ABSTRACT 

Weight gain post-liver transplant can lead to adverse patient outcomes in the post-transplant period. Pharmacotherapy and other 

measures can be utilised to reduce the burden and occurrence of weight gain in this population. We explored the mechanism of action, 

safety, and efficacy of these medications, specifically GLP-1 receptor agonists and metformin, focusing on liver transplant patients.  

This scoping review was conducted in line with the scoping review structure as outlined by the PRISMA guidelines.  Metformin and 

GLP-1 receptor agonists have been observed to be safe and effective in liver transplant patients. Experimental models have found 

liver-centric weight loss mechanisms in this drug cohort.  There is a paucity of evidence about the use of antihyperglycemics in a 

post-transplant population for weight loss purposes. However, some small studies have shown strong safety and efficacy data. The 

evidence in relation to using these medications in patients with metabolic syndrome for weight loss warrants further study in a 

transplant population.   
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Introduction 
1Excess weight gain after LT (liver transplant) is 

common, and may significantly affect graft and 

patient outcomes (1-4). It is estimated around 24% 

and 31% of patients post-LT are obese at 1 and 3 

years, respectively (2). The prevalence of MS 

(metabolic syndrome) in this cohort has been reported 

as 59.2% after 3 years, progressing to 86.36% at 7 

years. Age, weight, increased systolic blood pressure, 

and serum glucose levels have been reported as 

independent risk factors for MS development post-LT 

(5). LT recipients have been observed to gain the most 
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weight when compared to transplant recipients of 

other organs, with an average of 4.8 kg gained when 

followed up 6 months to 3 years post-transplant (6). 

Obesity post LT at one year has been shown to 

increase the risk of death 2 fold (7). 

 NASH (nonalcoholic steatohepatitis) is a severe 

form of NAFLD (nonalcoholic fatty liver disease) 

characterised by hepatocyte damage which can 

progress to cirrhosis and HCC (hepatocellular 

carcinoma), the latter being the primary cause of 

NASH-related mortality (8). The incidence of NASH is 

increasing more than any other aetiology; it is projected 

to become the leading cause of LT worldwide within 

the next 10-20 years (4, 9-12). Recurrence of NASH 

can occur post LT and has been commonly observed 

(11, 13-15). While weight gain post-LT may be 
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associated with adverse outcomes, it is paradoxical that 

new-onset obesity post-LT (BMI > 30) has been shown 

to improve overall and graft survival in patients (16). 

The authors who put forward these results postulated 

that their patient cohort likely included malnourished 

patients who gained weight appropriately post-LT. 

Also, in their weight loss subgroup, there was a higher 

prevalence of hepatitis C infection and HCC, amongst 

other malignancies. They also note that with further 

follow up, their observed benefit of weight gain post-

LT may decrease due to the long-term effects of MS. 

Baseline metabolic co-morbidities and worsening 

metabolic profile post-LT are the principal drivers of 

NASH recurrence, which have been seen to reoccur in 

41.2% of patients in one study (15). This may increase 

cardiovascular mortality in the long term after LT (17-

20). These patients constitute a high-risk group where 

therapeutic interventions should be optimised (21, 22). 

Metformin, a biguanide, is an oral anti-

hyperglycaemic agent, considered first-line therapy in 

T2DM (23-25). Metformin predominantly acts on the 

liver, suppressing hepatic gluconeogenesis and reducing 

circulating blood glucose levels through AMPK 

activation. Other independent pathways have been linked 

with metformin’s ability to lower glucose levels (24), 

while also acting on the GI tract, affecting the 

microbiome and increasing glucose update in the 

intestine (26). Additional advantages are low cost, 

favourable safety profile, and weight loss/neutrality (27). 

A body of evidence illustrates metformin’s capacity to 

induce weight loss in patients, which is the primary 

interest of this scoping review (28). Metformin (off-

label) is successful in reducing anti-psychotic-induced 

weight gain as well as weight gain in paediatric genetic 

disorders of obesity (29, 30).  It has also been shown to 

lead to weight loss in NASH patients and is possibly 

mediated by appetite suppression and increased insulin 

sensitivity. One meta-analysis reported that metformin, 

improved liver function and BMI in NAFLD while 

slightly reducing BMI in NASH patients. However, it 

did not lead to a histological improvement in the NASH 

cohort (31). Further meta-analyses have shown 

metformin’s ability to enhance weight loss in NASH / 

NAFLD (32). Metformin has also been linked to reduced 

odds of developing HCC (33).  

 GLP-1 agonists are another class of drugs used in 

the treatment of T2DM. Liraglutide is also 

recommended by NICE for the treatment of obesity 

when fulfilling other criteria (34, 35). Liraglutide and 

Semaglutide are licensed in the EU for weight loss (36, 

37). They have been shown to induce weight loss and 

improve patient lipid parameters (38). GLP-1 agonists 

induce insulin secretion and inhibit glucagon secretion 

while also acting on the pancreatic beta cells and the GI 

tract, slowing gastric emptying. Similar to metformin, 

GLP-1 agonists reduce glucose levels and can aid in 

weight reduction (39).  In terms of weight loss, GLP-1 

agonists are understood to enhance central satiety and 

delay gastric emptying to promote a weight reduction 

(40). GLP-1 receptor agonists have been observed to 

have an anti-lipogenic effect on hepatocytes, 

independent of weight loss (41). 

The efficacy of liraglutide has shown promising 

results in a phase 2 study in NASH, with the resolution 

of histopathological liver biopsies in 39% of patients 

compared with 9% in the placebo group (42). 

Semaglutide is one GLP-1 agonist that has been shown 

to produce weight loss in patients through reduced 

appetite (43, 44). It has also shown to be a promising 

treatment for NASH in a large phase 2 randomised 

controlled trial (45). Similarly, dulaglutide, another 

GLP-1 agonist, has shown to reduce liver fat content and 

GGT levels in NAFLD patients (46). The main side 

effects of GLP-1 agonists are GI-related, with 

approximately 5% of patients reporting these symptoms 

as intolerable in trial settings (47).  

Methods 
This section has been authored with the guidelines 

Arksey and O Malley set in mind. We have also adopted 

the recommendations of Levec et al. and included a 6 

stage methods model for this scoping review (48, 49). 

This paper, as a whole, has also been constructed using 

the PRISMA guidelines available (50).  

Study rationale 

The basis for this study was to examine if 

metformin and GLP-1 agonists can be used to reduce 

weight gain post-transplant. These drugs have a good 

safety profile, are financially accessible, well studied, 

and have been demonstrated to contribute to patient 

weight loss. The reduction of weight post-LT may 

positively impact graft and patient survival and reduce 

cardiovascular outcomes. 
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Study objectives 

This scoping review aims to identify, categorise and 

summarise the available knowledge regarding the 

mechanisms of action of metformin and GLP-1 agonists 

for the prevention of weight gain post-LT. Potential safety 

concerns relating to this patient cohort will be examined. 

We also will examine the theoretical boundaries about 

how and if metformin and GLP-1 agonists may result in 

weight loss from a liver perspective.  

Identifying research question 

To investigate whether metformin and GLP-1 

receptor agonists could be effective for the 

pharmacological management of weight gain post LT.  

To investigate whether using metformin and GLP-1 

agonists in post LT patients is safe. 

To investigate potential liver-based mechanisms of 

action by which metformin and GLP-1 agonists may 

induce weight loss in patients.  

Identifying relevant studies 

PubMed, EMBASE, and the Cochrane Central 

Register of Controlled Trials were searched up to 

28/4/2023; the search is listed as a supplement. Finally, 

the reference list of selected articles was examined, and 

any papers of relevance were also included. 2 

independent reviewers were used to carry out the 

searches, and a 3rd independent reviewer reviewed any 

discrepancies for inclusion.  

Selecting studies  

Inclusion Criteria:  

Studies examining the mechanism of action of 

metformin and GLP-1 receptor agonists about weight 

loss and liver physiology, 

Studies evaluating the safety efficacy of metformin 

or GLP-1 receptor agonists in patients post-LT, 

Studies evaluating the weight loss efficacy of 

metformin or GLP-1 receptor agonists in patients post-LT. 

 
Figure 1. PRISMA chart for studies relating to mechanism of action 
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Exclusion criteria:  

Non-English language 

Case reports  

Non -liver based mechanisms of action 

Non-LT safety and efficacy studies.  

Duplicates were screened for Using Rayyan and 

subsequently deleted (51). As outlined in the PRISMA 

flow chart, studies were first screened for 

inclusion/exclusion by both reviewers based on title 

and abstract. The full texts of the included studies were 

then screened by all reviewers for final 

inclusion/exclusion in the scoping review. 

Charting the data 

The included studies are presented in table format 

below using the following demographics: Title, 

Authors, Study design, Sample Cohort, Country, Drug, 

Mechanism of Action / Safety & Efficacy. 

Collating, summarising and reporting 

results 

A summary of the search results is presented in the 

PRISMA flow chart, listed in Figures 1 and 2. The 

demographics mentioned above in the Charting the data 

section will be presented in tabular format. The results and 

implications for clinical practice will be discussed further 

narratively in the discussion and conclusion section.  

Results 

Mechanisms of action – Metformin 

The potential mechanisms of action of metformin and 

GLP-1 receptor agonists in weight reduction post-LT are 

displayed in Table 1. Genetic downregulation in the liver 

was observed as a mechanism of action in weight loss 

(52). Weight loss has also been described as being 

independent of SIR1 pathways (53).  Schommers et al. 

propose metformin’s ability to induce weight loss stem 

from constructing a futile ATP cycle and using the 

produced lactate for gluconeogenesis in the liver, as 

further described in Table 1 (54).  

 
Figure 2. PRISMA chart for studies relating to safety and efficacy 
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Tokubuchi et al. discuss the fat oxidation pathways 

altered by metformin. Their study verified the weight 

loss effect in humans. Then it used rat models to 

postulate the mechanisms of action of how this change 

may have come about, such as enhancement of 

anaerobic glycolysis, accelerated fatty oxidation, and 

reduction in fat, independent of appetite (55). Contrary 

to previous studies we have included, it has been put 

forward that additional energy expenditure is not the 

cause of weight loss with metformin but rather a 

decrease in appetite mediated by growth differentiation 

factor 15 (GDF15) induction (56). Moreover, GDF15 

has recently been shown to be a marker of disease 

severity in NASH patients, with increasing levels seen 

according to disease stage (57). Lin et al. reported the 

importance of TNFa reduction in lowering hepatic lipid 

accumulation when taking metformin (58). Metformin 

has been shown to decrease chemerin levels (which are 

usually elevated in obesity) in NASH. However, it is 

unknown if this leads to its therapeutic effect (59).  

Mechanisms of action – GLP-1 

receptor agonist  

Ben-Shlomo et al. determined the pAMPK as the key 

mediator in decreasing lipogenic content in a mouse 

model (60). A reduction in hepatic lipogenic genes was 

also postulated as a potential mechanism of action of 

exenatide (61). While Yang et al observed liraglutide to 

induce weight loss in their mouse study. They also 

proposed the mechanism of action that HNF1α-dependent 

PCSK9 expression in HepG2 cells is suppressed as well as 

low-density lipoprotein receptors (62). Another study 

presented in Table 1 outlines how liraglutide’s weight loss 

capabilities are seen secondary to its effect on hepatic 

glucose production and metabolism. They also describe its 

improvement in lipid levels and how this is likely due to 

signaling pathways involved in fatty acid degradation, 

oxidative phosphorylation, and cholesterol metabolism 

(63). These are, in addition, the known GLP-1 agonists 

effects discussed in the Introduction. 

Safety in LT patients and weight loss 

efficacy – Metformin 

Metformin has been safely used in a LT cohort, as 

displayed in Table 2. Side effects have been observed to 

be infrequent or of minor severity, and lactic acidosis is 

described as an extremely rare occurrence in this 

population. The most common side effect observed in one 

study was hypoglycaemia in 14% of patients, it is not 

stated in this study if this was due to polypharmacy (64). It 

has also been speculated that due to predominant renal 

clearance, it should be safe in a LT cohort (65). The use of 

metformin in LT patients with new or pre-existing T2DM, 

unless there is hepatic or renal insufficiency, is also 

endorsed by the American Association for the Study of 

Liver Diseases and the American Society of 

Transplantation (66). It has also been argued the use of 

metformin with reduced eGFR could have some 

therapeutic benefits, as lactic acidosis in this cohort is still 

rare (65); however, this use is against manufacturer’s 

guidelines (67). Metformin’s potential use as an anti-

neoplastic agent is also proposed by some authors, 

demonstrating a reduction in HCC and all cause cancer 

related mortality (64, 68-70). Metformin with 

antimetabolites has been theoretically linked to possible 

increased GI side effects (68). Of note, there is a lack of 

evidence relating to metformin (and GLP-1 receptor 

agonist’s) timing of use in the post-transplant period and 

how NODAT (new onset diabetes after transplant) effects 

affect this pharmacotherapy. This serves to emphasise the 

unmet clinical need for a trial in this area (71). 

Safety in LT patients and weight loss 

efficacy – GLP-1 receptor agonists 

GLP-1 receptor agonists are considered a safe and 

effective therapy in transplant patients, including 

liver, as shown in Table 2. There are few observed 

interactions with anti-rejection therapy. A significant 

weight reduction was observed in one small study 

including different solid organ transplant recipients 

(72). Three studies examined the use of GLP-1 

agonists in a liver transplant population. While the 

sample sizes were rather small, these preliminary 

retrospective studies serve as proof of concept. Initial 

results show they are well tolerated, leading to 

statistically significant drops in BMI, with little safety 

concerns (73-75). Of note, the importance of renal 

function and immunosuppressant monitoring in this 

population should not be undervalued. These studies 

did not show any significant change in 

immunosuppressant levels; however, owing to their 

small sample size, renal and immunosuppressant 

levels should be closely monitored in a clinical 

setting. 
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Table 1. Possible Mechanisms of Actions for Metformin and GLP-1 receptor agonists 

Authors Title Design Sample 

Cohort 

Mechanism of Action 

GLP – 1 receptor agonists 

Ben-Shlomo et al 
(60) 

Glucagon-like peptide-1 reduces 
hepatic lipogenesis via activation 

of AMP-activated protein kinase 

 

Experimental Mice pAMPK is the key mediator through which GLP-1 signals 
to suppress lipogenesis in the liver through cAMP 

induction. 

Yang SH et al 

(62) 

Liraglutide downregulates hepatic 

LDL receptor and PCSK9 expression 

in HepG2 cells and db/db mice through 
a HNF-1a dependent mechanism 

Experimental Mice Suppressed both PCSK9 and HNF1α expression in HepG2 

cells in a time and concentration dependent manner. 

Tølbøl KS et al 

(63) 
 

Metabolic and hepatic effects of 

liraglutide, obeticholic acid and 
elafibranor in diet-induced obese 

mouse models of biopsy-confirmed 

nonalcoholic steatohepatitis 

Experimental Mice Showed effects on hepatic gene transcriptional signatures 

associated to the canonical effects of GLP-1 receptor agonists 
on hepatic glucose metabolism and production. Total hepatic 

galectin-3 and Col1a1 levels were significantly lowered in 

both DIO-NASH and ob/ob-NASH mice. 
Kalavalapalli et al 

(61) 

Impact of exenatide on mitochondria 

lipid metabolism in mice with 

nonalcoholic steatohepatitis 

Experimental Mice Exenatide lowered expression of hepatic lipogenic genes 

(Srebp1C, Cd36) 

Metformin 

Kim et al (52) Metformin Inhibits Nuclear Receptor 

TR4–Mediated Hepatic Stearoyl-
CoA Desaturase 1 Gene Expression 

With Altered Insulin Sensitivity 

 

Experimental Mice TR4-deficient mice have reduced fat-pad size, enhanced 

lipid oxidation, and insulin sensitivity as a result of 
reduced SCD1 gene expression in liver. 

Xu F et al (53) The effects of metformin on 

improving obesity and hepatic 

steatosis are sirt1-independent 

Experimental Mice the effects of Metformin on improving obesity and hepatic 

steatosis are independent of SIRT1 

Schommers P et al 

(54) 

Metformin causes a futile 

intestinal-hepatic cycle which 

increases energy expenditure and 
slows down development of a type 

2 diabetes-like state 

Experimental Mice Circulating levels of doubly labelled glucose-1,6-13C were 

twice as high in the presence of metformin after oral 

administration of glucose-1-13C. Breakdown of glucose-1-
13C will yield one molecule of lactate-3-13C, which can be 

converted in the aldolase reaction into doubly-labelled 

glucose-1,6-13C, when by chance two labelled lactate-3-
13C molecules are used for gluconeogenesis. Since more 

lactate-3-13C is generated in the intestinal wall in the 

presence of metformin and released into the portal vein, it is 

more likely that doubly labelled glucose-1,6-13C molecules 

are generated in the liver. Metformin has been shown to 

activate anaerobic glycolysis probably due to the efficient 
translocation into enterocytes mediated by the apical 

transporters PMAT (SLC29A4) and SERT (SLC6A4). 

Tokubuchi I et al 
(55) 

Beneficial effects of metformin on 
energy metabolism and visceral 

fat volume through a possible 

mechanism of fatty acid oxidation 
in human subjects and rats 

 

Experimental Human 
and 

Rat 

Enhanced the phosphorylation of AMPK leading to the 
phosphorylation and suppression of ACC (acetyl-Co-A 

carboxylase), increased the levels of fat oxidation-related 

enzymes such as acyl-CoA synthase, CPT-1 and acyl-CoA 
dehydrogenase. Caused enhancement of PDK (Pyruvate 

dehydrogenase kinase), up-regulation of fat oxidation-

related enzyme in the liver, UCP-1 in the brown adipose 
tissue and UCP-3 in the skeletal muscle. 

An H et al (56) The importance of the AMPK 
gamma 1 subunit in metformin 

suppression of liver glucose 

production 

Experimental Mice Reduced apatite from increased GDF15 induced by metformin. 
AMPK αβγ heterotrimeric complex - depletion of γ1, but not γ2 

or γ3, drastically reduced metformin activation of AMPK 

cystathionine-β-synthase (CBS) domain in the γ1 subunit in 
metformin action and found that deletion of either CBS1 or 

CBS4 negated metformin’s effect on AMPKα phosphorylation 

at T172 and suppression of glucose production in hepatocytes. 
Lin HZ et al (58) 

 

Metformin reverses fatty liver 

disease in obese, leptin-deficient 

mice 

Experimental Mice Inhibits hepatic expression of tumour necrosis factor (TNF) 

α and TNF-inducible factors that promote hepatic lipid 

accumulation and ATP depletion. 
Inhibits SREBP-1–DNA binding activity in ob/ob liver 

nuclear extracts and down-regulates FAS protein expression 

in ob/ob hepatocytes. 

 



Mac Curtain BM. et al 23 

Gastroenterol Hepatol Bed Bench 2024;17(1):17-27 

Discussion 
Metformin and GLP-1 receptor agonists have 

shown clinical efficacy for weight loss, while their 

exact mechanism of action is unknown (76, 77). 

Previous reviews have touched on the potential positive 

role of GLP-1 receptor agonists in the post-LT setting 

(78). Studies suggested that these medications may be 

suitable for use in this LT cohort of patients from a 

safety point of view. Table 2 includes two retrospective 

observational studies in which 46 subjects post-LT 

were taking metformin (n = 43) or a GLP-1 receptor 

agonist (n = 3). Data from these studies suggests that 

the use of these anti-hyperglycaemic drugs in this 

patient cohort is safe, with only a small incidence of 

documented adverse drug reactions, including 

hypoglycaemia and lactic acidosis. Due to the risk of 

lactic acidosis, it is important to closely monitor eGFR 

levels in all patients taking metformin, especially in 

patients post liver transplant. Importantly, the studies 

we examined showed no evidence that metformin or 

GLP-1 receptor agonists alter the levels of 

immunosuppressive drugs. 

Table 2. Safety and efficacy of Metformin / GLP-1 receptor agonists in a liver transplant cohort 

Authors Title N Design Country Safety / Efficacy (weight loss) outcomes 

Metformin 

Choi, J. et al 

(64) 

 

Use of metformin 

in liver transplant 

recipient with 

hepatocellular 

carcinoma 

 

 

43 

liver 

Retrospective 

observational 

(Abstract) 

South 

Korea 

Hypoglycaemia - 14% of patients, 5 patients – 

discontinued due to renal impairment. Lactic 

acidosis did not occur. 

Disease free survival and overall patient survival 

rates at 1 and 2 year were 97.7, 94.7 % 

respectively. No weight data. 

GLP 1 receptor agonist 

Krisl, J et al 

(72) 

Long-acting 

glucagon-like 

peptide-1 (GLP-1) 

agonist therapy in 

post solid organ 

transplant patients 

 

 

20 

total, 3 

liver 

Retrospective 

observational 

(Abstract) 

USA 12 month mean reduction in weight of 16 lbs +-

7.6 (not specified which transplant), no effect on 

immunosuppressive drugs, 2 patients - dose 

reduction for side effects, 3 patients - drug 

discontinuation (cost). There were no events of 

pancreatitis 

Singh, P et 

al (73) 

Largest single 

centre experience 

of dulaglutide for 

management of 

diabetes mellitus in 

solid organ 

transplant 

recipients. 

63 

total, 

11 

liver 

Retrospective 

cohort 

USA 12 month mean of paired difference for weight 

4.01 Kgs (p value < 0.001) Well tolerated in post-

transplant population. No severe hypoglycaemic 

events and <3% incidence of GI side effects. 

3% patients- non-severe hypoglycaemic event 

.Other 3% patients - GI manifestations (nausea, 

vomiting, diarrhoea abdominal pain). No increase 

in the incidence of pancreatitis, gallstones or 

thyroid cancer. One patient - post-transplant 

lymphoproliferative disorder. 

Thangevelu, 

T; et al (74) 

A retrospective 

study of glucagon 

like peptide 1 

receptor agonists for 

the management of 

diabetes after 

transplantation 

19 

total, 7 

liver 

Retrospective 

cohort 

USA 1.86 Kg CI (− 7.79, − 1.93) 12 month weight 

reduction amongst all transplant cohorts (36% of 

which were liver). 5 patients – nausea, 3 patients – 

discontinued for GI side effects, 2 patients – 

discontinued for cost reasons 

No incidence of severe hypoglycaemia, 

pancreatitis or malignancy. 

Sweiss et al 

(75) 2022 

Single-centre 

Evaluation of 

Safety & Efficacy 

of Glucagon-Like 

Peptide-1 Receptor 

Agonists in Solid 

Organ 

Transplantation 

 

118 

total, 

23 

liver, 3 

kidney-

liver 

Retrospective 

cohort 

USA 12 month Loss of mean 0.2 kg (SD16) p<0.001, 

stroke (n=1), heart failure (n=3), 12 patients 

(10%) - nausea or vomiting, 4 patients (3.4%) - 

diarrhoea, 5 patients (4.2%) - pancreatitis, 9 

patients (7.1%) - at least one hypoglycaemic 

event. 2 patients had confirmed discontinuation 

due to adverse effects. Three patients (2.5%) 

were readmitted during the evaluation period for 

rejection, 1 (1%) for graft dysfunction, and 1 

(1%) for transaminitis. (outcomes not stratified 

on type of organ transplant, n=118 total) 

 



24 Metformin and GLP-1 receptor agonists in weight loss post liver transplant 

Gastroenterol Hepatol Bed Bench 2024;17(1):17-27 

Another potential benefit of using metformin in this 

patient cohort is that it has been linked to having a 

chemoprotective effect, which may decrease the risk of 

HCC secondary to NASH (79).  

The second part of the study aimed to investigate 

potential mechanisms of action by which metformin 

and GLP-1 receptor agonists could cause weight loss in 

humans (Table 1). Due to the nature of experimental 

pharmacological studies, all studies we identified were 

undertaken using animal models of mice or rats. This 

was to suggest biological plausibility behind the 

observed weight loss associated with metformin and 

GLP-1 receptor agonists in human LT subjects. A 

previous review examined how metformin reduces 

appetite through the activity of hypothalamic AMPK. 

They also allude to a reduction in lipids production and 

fat deposition (80). Some of the suggested mechanisms 

of action include altering hepatocyte cell signaling 

pathways, expression of proteins/receptors, induction of 

autophagy, and redistribution of lipids. However, it is 

important to remember that these experimental studies 

were undertaken in animal models and not in human 

subjects, particularly patient’s post-LT with risk factors 

for obesity, including immunosuppressive medications, 

steroids, donor & recipient BMI, and diet (81).  

Limitations include these studies being 

retrospective and not randomised prospective 

controlled trials. Another major limitation of the safety 

and efficacy data presented is that the authors do not 

stratify results based on the type of transplant cohort. 

As such, we can postulate that these medications are 

safe and efficacious in LT patients as they account for a 

proportion of the patients in each of the studies 

presented. However, definite prospective studies are 

required to examine the use and effect of metformin 

and GLP-1 receptor agonists on weight loss post-LT. 

The theoretical boundaries of the mechanisms of 

action for weight loss post-LT of both metformin and 

GLP-1 receptor agonists were reviewed. Also, the 

safety and efficacy of these medications in a LT cohort 

were assessed from retrospective studies. While high-

level evidence supporting their use in the post-

transplant setting is lacking, strong clinical evidence 

exists of benefit in patients with MS. Considering the 

evidence, prospective interventional studies are 

warranted to evaluate the role of anti-hyperglycaemic 

medications in LT recipients.   
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