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A B S T R A C T

Background: Cirrhosis and metabolic comorbidities frequently coexist. Both glucagon-like peptide-1
receptor agonists (GLP-1RAs) and sodium-glucose cotransporter-2 inhibitors (SGLT2i) have shown
cardiometabolic and hepatic benefits, but their comparative effectiveness in established cirrhosis remains
unclear. We compared 1-year clinical outcomes between adults with cirrhosis initiating either class.
Methods: Using the TriNetX U.S. Collaborative Network, we identified adults with cirrhosis who
initiated a GLP-1RA or SGLT2i after diagnosis and had no prior exposure to the comparator class.
One-to-one propensity score matching balanced demographic, clinical, medication, and laboratory
covariates. Primary outcomes at 1 year were all-cause mortality and inpatient hospitalization. Secondary
outcomes included individual and composite cirrhosis decompensation events (ascites, paracentesis,
spontaneous bacterial peritonitis, variceal bleeding, hepatic encephalopathy, hepatorenal syndrome)
and adverse events (acute kidney injury, hypoglycemia, acute pancreatitis).
Results: The matched cohorts comprised 8,016 patients per arm. GLP-1RA users had lower 1-year
all-cause mortality (4.3% vs 5.3%; OR 0.80, 95% CI 0.69–0.93; p=0.003) and fewer composite
decompensation events (5.3% vs 6.7%; OR 0.78, 95% CI 0.69–0.88; p<0.0001), driven by reductions
in ascites and spontaneous bacterial peritonitis. Hospitalization did not differ (7.6% vs 8.2%; p=0.3).
Variceal bleeding, hepatic encephalopathy, and hepatorenal syndrome were comparable. AKI was less
frequent with GLP-1RAs (4.8% vs 6.2%; p=0.001); rates of hypoglycemia and pancreatitis were similar.
Conclusions: In this large real-world analysis of adults with cirrhosis, initiation of a GLP-1RA was
associated with lower 1-year mortality and fewer ascites-related decompensation and AKI events
compared with initiation of an SGLT2i.

1. Introduction
Cirrhosis represents the end stage of chronic hepatic injury and
remains a leading contributor to global morbidity and mortality.
Worldwide, liver cirrhosis accounted for over 1.4 million deaths
in 2019, and the U.S. burden has risen markedly over the last
decade, with an estimated 2.2 million American adults living with
cirrhosis as of 2023 [1]. Once patients progress from compensated
to decompensated disease, defined by development of ascites, spon-
taneous bacterial peritonitis (SBP), variceal hemorrhage, hepatic
encephalopathy, or hepatorenal syndrome, survival and quality of
life deteriorate substantially [2]. Despite continued refinement of
supportive care and complication management, pharmacotherapies
that meaningfully alter the natural history of cirrhosis are limited.
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Therefore, identifying agents that can both reduce the risk of
decompensation and prolong survival remains a clinical priority.
Metabolic dysfunction is now established as a central driver of
cirrhosis epidemiology. Insulin resistance and type 2 diabetes
mellitus (T2DM), core features of the metabolic syndrome, inter-
sect with adiposity and steatosis to fuel progressive liver injury
along the metabolic dysfunction – associated steatotic liver disease
(MASLD)/steatohepatitis (MASH) continuum [3–5]. The clinical
overlap between diabetes and advanced liver disease is striking:
roughly one-third of all patients with cirrhosis carry a T2DM
diagnosis, and this prevalence rises above 50% among MASLD-
and cryptogenic-related cirrhosis [6]. Conversely, MASLD is docu-
mented in the majority of patients with T2DM, with a meaningful
subset showing fibrotic MASH [7]. This bidirectional relationship
has elevated the question of which glucose-lowering therapies are
safest and most beneficial in patients with established liver disease.
Two emerging drug classes have drawn particular attention in this re-
gard. Glucagon-like peptide-1 receptor agonists (GLP-1RAs) lower
body weight, improve glycemia, and have shown improvements in
MASH-related histologic and biomarker endpoints in non-cirrhotic
populations [8]; observational data in patients with both cirrhosis
and T2DM further suggest reductions in decompensation events
compared with other antidiabetic therapies [9–11]. Sodium-glucose
cotransporter-2 inhibitors (SGLT2i), through insulin-independent
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Table 1: One-year secondary outcomes (Decompensation events) in propensity score–matched cohorts of patients with cirrhosis initiating
GLP-1 receptor agonists vs SGLT2i

Outcome GLP-1RA, n (%) At-risk N (GLP-1RA) SGLT2i, n (%) At-risk N (SGLT2i)

Odds ratio (95% CI) p-value

DECOMPENSATION-ONLY EVENTS

Ascites 266 (3.9) 6,743 374 (5.6) 6,670
0.691 (0.589–0.812) <0.0001
Paracentesis 97 (1.2) 7,809 165 (2.1) 7,816
0.583 (0.453–0.751) <0.0001
Spontaneous bacterial peritonitis 36 (0.5) 7,932 58 (0.7) 7,944
0.620 (0.409–0.941) 0.023
Esophageal varices with bleeding 74 (1.0) 7,716 96 (1.3) 7,682
0.765 (0.564–1.038) 0.084
Hepatic encephalopathy 174 (2.3) 7,673 211 (2.8) 7,641
0.817 (0.667–1.001) 0.051
Hepatorenal syndrome 42 (0.5) 7,970 53 (0.7) 7,962
0.791 (0.527–1.187) 0.256
FULL COMPOSITE

Composite decompensation events 333 (5.3) 6,265 405 (6.7) 6,031
0.780 (0.689–0.884) <0.0001

GLP-1RA, glucagon-like peptide-1 receptor agonist; SGLT2i, sodium-glucose cotransporter-2 inhibitor; CI, confidence interval. Patients with a prior occurrence of a given outcome
were excluded from that outcome’s analysis; therefore, at-risk denominators vary by row and are reported above. ‡ Composite decompensation events included, ascites (R18),
spontaneous bacterial peritonitis (K65.2), hepatorenal syndrome (K76.7), esophageal varices with bleeding (I85.01), hepatic encephalopathy (K76.82).

glycemic effects and pleiotropic cardiometabolic actions, have been
linked to favorable changes in hepatic enzymes and steatosis-related
measures, and observational analyses have suggested reduced rates
of MASLD progression and liver-related complications versus
alternative regimens [12–14]. Despite these parallel signals, head-to-
head data comparing the two classes within an established cirrhosis
population are limited, and clinicians often choose between them
based on extrapolated cardiometabolic indications rather than direct
hepatic evidence.
To address this gap, we performed a multicenter retrospective
analysis within the TriNetX Research Network, evaluating 1-year
clinical outcomes among adults with cirrhosis who initiated either a
GLP-1RA or an SGLT2i after their cirrhosis diagnosis. The objective
was to inform pharmacotherapeutic decision-making in a high-risk
population in which both efficacy and safety considerations carry
particular weight.

2. Methods

2.1. Study Design
This retrospective cohort analysis is based on de-identified electronic
health record (EHR) data from the U.S. Collaborative Network
within the TriNetX Research platform, which links clinical records
from approximately 120 million patients contributed by participating
healthcare organizations across the United States. Data provided by
the platform includes diagnoses, prescribed medications, procedures,
and laboratory results. Codes used for cohort assembly and outcome
ascertainment are listed in (Supplementary Table 1). Because the
dataset is de-identified and consistent with HIPAA Privacy Rule

requirements, this analysis was qualified for local institutional review
board exemption.

2.2. Cohort Definition
Eligible adults aged 18 years or older who carried at least one
ICD-10-CM coded diagnosis indicating liver cirrhosis. Individuals
were excluded for any prior history of solid-organ (liver or kidney)
transplantation, chronic dialysis dependence, HIV infection, type
1 diabetes mellitus, or prior bariatric surgical procedure, as these
conditions were expected to alter pharmacotherapeutic decision-
making or independently shape the outcomes under study. Two
cohorts were assembled in a mutually exclusive, new-user active-
comparator framework: GLP-1RA cohort (defined by first incident
prescription of a GLP-1RA medication) on or after the cirrhosis
diagnosis date, with no exposure to an SGLT2 inhibitor. Patients in
the SGLT2 inhibitor cohort were defined as having a first incident
prescription for an SGLT2 inhibitor on or after the cirrhosis diagnosis
date, with no prior exposure to GLP-1RA. The index date for
each patient was the date of the first qualifying prescription. The
analysis window began on March 1, 2013 (the FDA approval date
for canagliflozin, the first SGLT2i in U.S. clinical use) and ended on
January 1, 2025.

2.3. Covariates and Baseline Characteristics
Baseline covariates were extracted from the three-year window
preceding each patient’s index date. Demographics (age, sex,
race/ethnicity), comorbid conditions (T2DM, hypertension, is-
chemic heart disease, heart failure, CKD, overweight/obesity,
fatty liver, MASH/NASH, alcoholic liver disease, autoimmune
hepatitis, viral hepatitis, portal hypertension, esophageal varices,
hepatic encephalopathy, ascites, SBP, hepatorenal syndrome, HCC,

https://doi.org/10.71079/ASIDE.GI.072726751
https://asidejournals.com/index.php/Gastroenterology


DOI: 10.71079/ASIDE.GI.072726751 ASIDE Gastroenterology 3

Table 2: One-year adverse events in propensity score–matched cohorts initiating GLP-1 receptor agonists vs SGLT2 inhibitors
Adverse event GLP-1RA, n (%) At-risk N

(GLP-1RA)
SGLT2i, n (%) At-risk N

(SGLT2i)
Odds ratio (95% CI) p-value

Hypoglycemia 69 (0.9) 7,797 62 (0.8) 7,796 1.114 (0.789–1.572) 0.540
Acute pancreatitis 36 (0.5) 7,782 46 (0.6) 7,552 0.758 (0.490–1.174) 0.214
Acute kidney injury 314 (4.8) 6,494 396 (6.2) 6,339 0.763 (0.655–0.888) 0.001

GLP-1RA, glucagon-like peptide-1 receptor agonist; SGLT2i, sodium-glucose cotransporter-2 inhibitor; CI, confidence interval. Patients with prior occurrence of a given outcome
were excluded from that outcome’s analysis; at-risk denominators vary by row and are reported above.

jaundice, tobacco use, and socioeconomic/psychosocial hazards)
were captured by ICD-10 codes. Concomitant medications in-
cluded loop and potassium-sparing diuretics, beta-blockers, ACE
inhibitors and angiotensin receptor blockers, statins, antiplatelet
agents, anticoagulants, antivirals, immunosuppressants, lactulose,
rifaximin, and the principal antidiabetic classes (metformin, insulin,
sulfonylureas, DPP-4 inhibitors). Procedural covariates included
transjugular intrahepatic portosystemic shunt (TIPS) placement.
Baseline laboratory parameters covered hepatic synthesis and injury
(AST, ALT, GGT, total bilirubin, albumin, INR), renal function
(creatinine, eGFR), hematologic indices (hemoglobin, platelets),
serum sodium, hemoglobin A1c, body mass index (BMI). They left
ventricular ejection fraction (LVEF).
Within the TriNetX platform, propensity score matching includes
only patients with non-missing values for the covariates included in
the model. Patients without a recorded value for a given covariate
are excluded from that step rather than imputed.

2.4. Study Outcomes
The primary outcomes, evaluated 1 year after the index date,
included all-cause mortality, defined by the TriNetX Demographics
"Deceased" status, and all-cause inpatient hospitalization, defined
as at least one inpatient encounter during the follow-up window.
Secondary outcomes included individual cirrhosis decompensation
events: ascites, need for paracentesis, SBP, variceal bleeding, hepatic
encephalopathy, and HRS. We also report a composite decompensa-
tion events endpoint that aggregates these individual codes.
Tertiary outcomes were follow-up laboratory measures (AST, ALT,
GGT, total bilirubin, albumin, INR, platelets, creatinine, eGFR,
sodium). Pre-specified safety endpoints included incidence of AKI,
hypoglycemia, and acute pancreatitis.

2.5. Statistical Analysis
All analyses used the built-in TriNetX analytics modules. To reduce
confounding, 1:1 propensity score matching was performed using
greedy nearest-neighbor matching without replacement, with a
caliper of 0.1 pooled standard deviations. Propensity scores were
estimated using logistic regression that included all pre-specified
covariates. Balance was assessed with absolute standardized mean
differences (SMDs); SMD < 0.1 was considered acceptable.
For binary 1-year outcomes, the platform’s "Measure of Association"
function computed risks, risk differences, risk ratios, and odds
ratios with 95% confidence intervals. The analytic estimand was
an intention-to-treat – style comparison anchored at the index
date, with patients followed forward from index regardless of
subsequent treatment changes (including discontinuation, addition
of the comparator class, or use of other antidiabetic agents). For each
outcome, patients with a recorded prior occurrence of that event
were excluded from that outcome’s analysis, so at-risk denominators

varied by outcome. For laboratory outcomes, group means were
compared using t-tests on the most recent value within the follow-up
window, and the number of patients contributing data is reported. All
tests were two-sided. P-values < 0.05 were considered statistically
significant.

3. Results

3.1. Cohort Identification
Among 720,923 adults with a coded cirrhosis diagnosis, 14,758 met
criteria for the GLP-1RA cohort and 19,481 for the SGLT2i cohort.
After 1:1 propensity score matching, 8,016 patients remained in each
arm and contributed to the comparative analyses. A flow diagram is
provided as Supplementary Figure 1.

3.2. Baseline Characteristics
Before matching, the cohorts differed across multiple clinically
meaningful axes: SGLT2i users were older, more often male, and
carried higher burdens of heart failure, CKD, ischemic heart disease,
anticoagulant use, loop diuretic use, and lower mean LVEF. GLP-
1RA users carried higher burdens of overweight/obesity, fatty liver,
and MASH.
After propensity score matching, balance improved substantially
across covariates, with absolute SMDs <0.1 for the great majority of
variables. One variable retained a modest residual imbalance: BMI
(SMD 0.154; mean 34.3 vs 33.1 kg/m²); full pre- and post-matching
characteristics are presented in (Supplementary Table 2).
The distribution of individual agents within each class is reported in
(Supplementary Table 3); semaglutide (71%) and empagliflozin
(70%) were the most commonly prescribed agents in the GLP-1RA
and SGLT2i arms, respectively.

3.3. Primary Outcomes: Mortality and Hospitalization
At 1 year, GLP-1RA users had lower all-cause mortality compared
with SGLT2i users (4.3% vs 5.3%; OR 0.80, 95% CI 0.69 –
0.93; p=0.003). Inpatient hospitalization incidence did not differ
significantly between groups (7.6% vs 8.2%; OR 0.92, 95% CI 0.78 –
1.08; p=0.3).

3.4. Secondary Outcomes: Cirrhosis Decompensation Events
GLP-1RA initiation was associated with a lower risk of the com-
posite decompensation events endpoint at 1 year (5.3% vs 6.7%;
OR 0.78, 95% CI 0.689 – 0.884; p<0.0001). This finding was
driven principally by lower rates of ascites (3.9% vs 5.6%; OR 0.69,
p<0.0001), paracentesis (1.2% vs 2.1%; OR 0.58, p<0.0001), and
SBP (0.5% vs 0.7%; OR 0.62, p=0.023). Hepatic encephalopathy
showed a non-significant trend toward lower risk with GLP-1RAs
(2.3% vs 2.8%; OR 0.82, p=0.051). Variceal bleeding and HRS did
not differ significantly between cohorts (Table 1).
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Table 3: One-year hepatic and renal laboratory outcomes in propensity score–matched cohorts
Laboratory marker GLP-1RA mean ±

SD
N contributing
(GLP-1RA)

SGLT2i mean ± SD N contributing
(SGLT2i)

p-value

Aspartate aminotransferase (U/L) 44.22 ± 188.43 4,871 57.25 ± 403.56 4,881 0.041
Alanine aminotransferase (U/L) 36.29 ± 94.17 5,008 42.14 ± 157.69 5,129 0.024
Gamma-glutamyl transferase (U/L) 120.99 ± 184.90 571 148.96 ± 261.97 556 0.038
Total bilirubin (mg/dL) 1.10 ± 2.18 4,797 1.19 ± 2.31 4,960 0.071
Albumin (g/dL) 3.81 ± 0.65 4,788 3.78 ± 0.69 4,997 0.026
International normalized ratio 1.26 ± 0.51 2,992 1.30 ± 0.63 3,158 0.006
Platelet count (×109/L) 176.82 ± 91.18 4,905 173.72 ± 91.17 5,124 0.088
Serum creatinine (mg/dL) 1.04 ± 0.64 5,138 1.06 ± 0.63 5,470 0.249
Estimated GFR (mL/min/1.73 m2) 73.65 ± 28.25 4,898 74.49 ± 31.43 5,247 0.158
Serum sodium (mEq/L) 138.22 ± 3.45 5,251 138.11 ± 3.68 5,562 0.103

GLP-1RA, glucagon-like peptide-1 receptor agonist; SGLT2i, sodium-glucose cotransporter-2 inhibitor; SD, standard deviation; GFR, glomerular filtration rate. N contributing,
number of patients with at least one valid lab measurement in the follow-up window. Note, GGT had lower data availability (n≈571 per arm) reflecting sparse ordering in this
population. AST, ALT, GGT, and total bilirubin distributions are right-skewed; means and t-test p-values are presented descriptively.

3.5. Adverse Events
Hypoglycemia and acute pancreatitis incidences were comparable
between groups. Acute kidney injury was less frequent with GLP-
1RAs (4.8% vs 6.2%; OR 0.76, p=0.001). Adverse-event data are
summarized in (Table 2).

3.6. Laboratory Markers
At 1 year, GLP-1RA users had modestly lower mean values for
AST, ALT, GGT, and INR, and a slightly higher mean albumin level,
compared with SGLT2i users. Total bilirubin, platelets, creatinine,
eGFR, and serum sodium did not differ (Table 3).

3.7. Sensitivity Analyses
To evaluate whether the observed associations were robust in a
population with a uniform prescribing indication, we repeated the
primary analyses in patients with concomitant T2DM at baseline
(cirrhosis + T2DM). 7,494 patients remained per arm with all
post-match SMDs <0.1. Results were directionally consistent with
the primary analysis: 1-year all-cause mortality was lower with
GLP-1RAs (5.8% vs 7.8%; OR 0.737, 95% CI 0.648 – 0.838;
p<0.001), composite decompensation events were lower (5.1% vs
7.1%; OR 0.708, 95% CI 0.607 – 0.825; p<0.001), AKI was lower
(5.8% vs 7.4%; OR 0.773, 95% CI 0.667 – 0.897; p=0.001), and
hospitalization did not differ (9.5% vs 10.1%; OR 0.939, 95% CI
0.801 – 1.101; p=0.437) (Supplementary Table 4).

4. Discussion
In this large multicenter real-world analysis of adults with cirrhosis,
initiation of a GLP-1 receptor agonist was associated with more
favorable 1-year outcomes than initiation of an SGLT2 inhibitor
following 1:1 propensity score matching across demographics,
comorbidities, concomitant medications, and laboratory parameters.
Compared with the SGLT2i arm, GLP-1RA users had lower 1-year
all-cause mortality and a lower composite cirrhosis decompensation
event rate, with the latter signal driven principally by fewer ascites-
related events (ascites diagnoses and paracentesis) and fewer SBP
episodes. Other decompensation phenotypes (variceal bleeding,
hepatic encephalopathy, and hepatorenal syndrome) did not differ
meaningfully between groups. AKI was less frequent with GLP-
1RAs, while rates of hypoglycemia and pancreatitis were comparable.

Together, these observations are consistent with, but do not establish
an incremental short-term advantage for GLP-1RAs over SGLT2i
for selected patients with cirrhosis, particularly with respect to
portal-hypertension-related events and renal safety. A sensitivity
analysis restricted to patients with concomitant conditions yielded
directionally concordant and numerically stronger results, further
supporting the robustness of the primary findings.
These findings align with an expanding observational literature
linking GLP-1RA exposure to fewer major liver events and improved
survival in chronic liver disease, including cirrhosis. In a population-
based cohort of patients with T2DM and cirrhosis, GLP-1RA use
was associated with lower mortality and lower decompensation risk
relative to nonuse [15]. In MASLD-related cirrhosis specifically,
GLP-1RA initiation has been associated with lower risks of ad-
verse liver outcomes (including decompensation events) and other
clinically important endpoints such as liver transplantation [16].
Beyond strictly cirrhosis-only cohorts, a Scandinavian registry-based
analysis demonstrated lower risk of serious liver events (a composite
of incident compensated/decompensated cirrhosis and HCC) among
GLP-1RA initiators with T2DM [17].
The direct head-to-head architecture of our analysis adds to this
literature. Most prior work has compared each class with nonuse or
with unrelated antidiabetic agents, leaving uncertain how GLP-1RAs
and SGLT2i compare with each other in cirrhosis, a setting in which
both are increasingly considered. Our results suggest that the GLP-
1RA signal for reduced mortality and decompensation reported in
earlier observational work persists when the comparator is another
cardiometabolic class with its own emerging hepatic profile.
The observed pattern of benefit, concentrated in less ascites, para-
centesis, and SBP, is mechanistically plausible. Ascites-related
events reflect the severity of portal hypertension and systemic
inflammation, and SBP commonly arises from immune dysfunction
and gut – barrier compromise in decompensated cirrhosis [18].
The separation favoring GLP-1RAs may relate to improvements
in insulin resistance, modulation of metabolic inflammation [19],
and downstream effects on the gut – liver axis that could reduce
bacterial translocation and infection-related complications [20].
Although our dataset cannot directly probe these mechanisms (we
do not have weight trajectories, hepatic venous pressure gradient,

https://doi.org/10.71079/ASIDE.GI.072726751
https://asidejournals.com/index.php/Gastroenterology


DOI: 10.71079/ASIDE.GI.072726751 ASIDE Gastroenterology 5
or microbiome data), the outcome profile is more consistent with
a portal-hypertension-dominant benefit than with a uniform effect
across all decompensation phenotypes.
We did not observe meaningful differences in variceal bleeding or
hepatic encephalopathy. These outcomes are influenced by factors
that are unlikely to be modified rapidly by metabolic therapy,
including endoscopic surveillance and banding practice patterns,
precipitating events such as infection or gastrointestinal bleeding,
and concomitant psychoactive medication use.
The lower AKI incidence among GLP-1RA users is clinically impor-
tant in this population, where AKI is a major driver of morbidity and
mortality and is typically multifactorial, encompassing hypovolemic
injury, infection-associated injury, nephrotoxin exposure, and hep-
atorenal physiology [21]. Although SGLT2 inhibitors are widely
favored for kidney protection in non-cirrhotic diabetes populations
[22], the cirrhosis setting is physiologically distinct: frequent diuretic
use, reduced effective arterial volume, and circulatory dysfunction
may attenuate or alter the SGLT2i renal-protective profile in this
group [23]. Our findings imply that direct extrapolation of diabetic-
kidney-disease paradigms to cirrhosis may be incomplete and
warrants prospective evaluation.
With respect to safety, similar 1-year rates of hypoglycemia and
acute pancreatitis are reassuring but should be interpreted cautiously.
EHR-based ascertainment may miss milder events managed in the
outpatient setting, and we could not reliably capture class-specific
concerns such as gastrointestinal intolerance, gallbladder disease,
volume depletion symptoms, or diabetic ketoacidosis when these are
not consistently coded.

5. 5. Strengths and Limitations
The principal strengths of this study include the large sample size, the
multicenter EHR base, the new-user active-comparator architecture,
and 1:1 propensity score matching across more than 50 covariates
spanning demographics, comorbidities, concomitant medications,
procedures, and laboratory parameters. Together, these features
improve comparability between cohorts and enhance generalizability
to routine U.S. practice populations.
Several limitations require explicit acknowledgment, and many relate
directly to features of the TriNetX platform.
First, residual confounding is unavoidable in any observational
analysis of this kind. Despite matching on more than 50 covariates,
confounding by indication and prescribing channeling (preferential
selection of one class based on frailty, obesity severity, heart failure
status, or clinician comfort) likely persist. The strong pre-match
imbalances we observed in heart failure, CKD, ischemic heart
disease, anticoagulation, diuretics, and obesity make this concern
explicit. Although matching reduced these imbalances to SMD <0.1
for the great majority of covariates, residual imbalance persisted for
BMI (SMD 0.154). Because BMI is mechanistically linked to both
treatment selection and liver-related outcomes, the BMI signal and
its potential contribution to the observed differences cannot be fully
ruled out by matching alone.
Second, formal measures of liver disease severity, such as Child-
Pugh class, MELD, hepatic venous pressure gradient, and endo-
scopic findings, are not consistently available within TriNetX as
discrete structured variables and could not be incorporated as
covariates. However, we indirectly measured these variables by
balancing our cohorts on components of the Child-Pugh class and
MELD scores to overcome this limitation.

Third, the cirrhosis case definition relies on ICD-10-CM K74 (which
encompasses both fibrosis and cirrhosis) plus K70.3 (alcoholic
cirrhosis). The K74 umbrella may include some patients with
non-cirrhotic fibrosis, which would dilute rather than amplify
between-cohort differences. We did not perform a sensitivity analysis
restricted to more specific cirrhosis-only codes (e.g., K74.6x, K70.3,
K71.7, K72.x), and recommend such analyses in future replication
work.
Fourth, exposure was defined by prescription records rather than
confirmed dispensing or adherence. Dose, titration, discontinuation,
and post-index switching between classes are not fully verifiable in
the platform. Our analysis approach is intention-to-treat with respect
to the index class. Because some patients may have discontinued
or crossed over to the comparator class during follow-up, the
comparison may underestimate true on-treatment effect sizes.
Fifth, we did not implement formal competing-risk methods for non-
fatal outcomes. Higher mortality in one arm could in principle alter
the apparent incidence of nonfatal complications such as ascites, SBP,
HRS, and AKI, since a patient who dies cannot subsequently develop
these events. Although the absolute mortality difference between
arms (≈ 1 percentage point at 1 year) is modest. The secondary-
outcome separations are larger and in the same direction, secondary
results should be interpreted with this consideration in mind.
Sixth, etiology heterogeneity is real. Although baseline etiology
was captured and matched, the cohort combines MASLD/MASH-
related, alcohol-associated, viral, and autoimmune cirrhosis, and
the mechanistic rationale for GLP-1RA hepatic benefit is strongest
in metabolic phenotypes. A class-level effect observed in a heavily
metabolic population should not be uncritically generalized to all
cirrhosis. Etiology-stratified analyses (separating MASLD/MASH
cirrhosis from non-metabolic etiologies) are an appropriate next
step.
Seventh, our laboratory analyses use the most recent value within
the follow-up window, which captures point estimates rather than
longitudinal trajectories. Several of these distributions (notably AST
and ALT) are right-skewed, so means and t-tests should be regarded
as descriptive.
Finally, the TriNetX "Deceased" indicator captures in-network
mortality recorded in the EHR and is known to have lag and
incompleteness for patients who die outside of contributing health
systems; the absolute mortality rates reported here may therefore
underestimate true mortality, although this misclassification should
be roughly non-differential between cohorts after matching.

6. Implications and Future Directions
Despite these constraints, the consistent directionality of effect
across mortality and ascites-related decompensation events supports
the hypothesis that GLP-1RAs may offer incremental short-term
benefit over SGLT2i for selected patients with cirrhosis, particularly
those at high risk for portal-hypertension-related complications. The
concordance between the primary analysis and the T2DM-restricted
sensitivity analysis strengthens confidence in these associations,
but we emphasize that the findings remain hypothesis-generating
rather than definitive. Future work should ideally: (i) incorporate
validated severity scoring (MELD/Child-Pugh) and hepatic venous
pressure gradient where available; (ii) perform etiology-stratified
analyses, especially separating MASLD/MASH-related cirrhosis
from non-metabolic etiologies; (iii) pursue prospective cirrhosis-
specific comparative trials, ideally stratified by compensated versus

https://doi.org/10.71079/ASIDE.GI.072726751
https://asidejournals.com/index.php/Gastroenterology


DOI: 10.71079/ASIDE.GI.072726751 ASIDE Gastroenterology 6
decompensated status, to determine causality and to identify the
patient phenotypes most likely to benefit.

7. Conclusion
In this large real-world retrospective cohort of adults with cirrhosis,
GLP-1 receptor agonist initiation was associated with lower 1-year
all-cause mortality and fewer ascites-related decompensation and
AKI events than SGLT2 inhibitor initiation. These observational
signals require prospective confirmation and should not on their
own redirect clinical practice. Cirrhosis-specific trials and well-
designed comparative-effectiveness studies that incorporate severity
scoring and etiology stratification are needed to determine whether
the differences observed here reflect a true class effect.
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