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Obesity is a chronic, relapsing, multisystem disease 
that is tightly linked to cardiometabolic morbid-

ity, impaired quality of life, and premature mortality 

[1]. Among patients with severe obesity, laparoscopic 
sleeve gastrectomy (LSG) has become one of the most 
frequently performed bariatric procedures because it 

ABSTRACT
OBJECTIVE: This study aimed to investigate whether pre-operative composite indices derived from routine laboratory pa-
rameters, namely the fibrosis-4 (FIB-4) index, the aspartate aminotransferase-to-platelet ratio index (APRI), and the home-
ostatic model assessment of insulin resistance (HOMA-IR), were associated with post-operative percentage of excess weight 
loss (%EWL) after laparoscopic sleeve gastrectomy (LSG).

METHODS: This retrospective cohort study included 91 adults who underwent LSG at a tertiary referral center. Pre-operative 
FIB-4, APRI, and HOMA-IR values were calculated from routinely obtained clinical and biochemical parameters. The primary 
endpoint was %EWL during post-operative follow-up. Patients were also classified as successful (%EWL ≥50%) or suboptimal 
(%EWL <50%) responders. Comparative analyses, correlation analyses, and multivariable linear regression were performed. 

RESULTS: The cohort had a mean age of 39.2±10.0 years and was predominantly female (80.2%). Mean baseline body 
mass index (BMI) was 45.1±6.3 kg/m2. Mean post-operative %EWL was 51.0±20.2%, whereas total weight loss reached 
26.5±8.4%. Marked post-operative metabolic improvement was observed, including significant declines in HOMA-IR, fasting 
glucose, triglycerides, alanine aminotransferase, and glycated hemoglobin. However, neither FIB-4 nor APRI nor HOMA-IR 
demonstrated a significant linear association with %EWL, and none remained an independent predictor in the regression 
model adjusted for age and baseline BMI. In subgroup analyses, the suboptimal weight loss group had a significantly higher 
baseline BMI and a borderline-higher triglyceride level. 

CONCLUSION: Pre-operative FIB-4, APRI, and HOMA-IR appear valuable for metabolic and hepatic phenotyping before 
surgery, but they do not provide sufficient standalone prognostic discrimination for early post-operative %EWL after LSG. 
Baseline adiposity may remain more informative than these composite indices for identifying patients at risk of suboptimal 
relative weight loss.
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provides substantial weight reduction together with 
meaningful metabolic improvement [2]. Nevertheless, 
post-operative outcomes remain heterogeneous, and 
identifying patients who are likely to achieve suboptimal 
relative weight loss continues to be an important issue for 
pre-operative counseling and risk stratification.

The hepatic-metabolic phenotype of bariatric candi-
dates is particularly relevant in this context. What was 
historically termed non-alcoholic fatty liver disease is now 
framed within the updated metabolic dysfunction-asso-
ciated steatotic liver disease (MASLD) nomenclature, 
which better reflects the metabolic basis of disease and 
is supported by multisociety consensus [3, 4]. In patients 
with obesity, insulin resistance, hypertriglyceridemia, 
steatosis, and fibrotic remodeling frequently coexist; there-
fore, inexpensive composite markers derived from routine 
laboratory tests are attractive for perioperative assessment.

Among these markers, the fibrosis-4 (FIB-4) index 
and the aspartate aminotransferase-to-platelet ratio in-
dex (APRI) are widely used as non-invasive tools for 
FIB risk estimation, whereas homeostatic model assess-
ment of insulin resistance (HOMA-IR) remains one 
of the most established surrogate measures of insulin 
resistance [5–7]. Although these scores were originally 
developed for diagnostic or staging purposes rather 
than prognostic modeling after bariatric surgery, they 
may theoretically capture the baseline metabolic bur-
den that shapes post-operative adaptation. If a higher 
hepatic or insulin-resistant burden reflects metabolic 
rigidity, these indices could be associated with poorer 
weight loss efficiency. Conversely, if surgery exerts a 
strong metabolic reset that overrides baseline derange-
ment, its prognostic contribution may be limited.

Recent evidence suggests that this relationship is likely 
more complex than a simple one-to-one association. 
Systematic evidence indicates that MASLD presence 
alone does not consistently worsen short-term weight 
loss outcomes after bariatric surgery. However, certain 
subgroups, particularly patients with more advanced 
steatohepatitic phenotypes, may show less favorable tra-
jectories after sleeve gastrectomy [8]. Similarly, studies 
evaluating post-operative FIB indices have shown that 
not all liver-related composite scores move in parallel af-
ter surgery; in particular, APRI may improve while FIB-
4 may remain unchanged or even become less informa-
tive in the post-operative setting [9]. These observations 
raise the possibility that pre-operative composite indices 
may characterize baseline phenotype without necessarily 
predicting early %EWL.

Accordingly, the present study aimed to evaluate the re-
lationship between pre-operative FIB-4, APRI, and HO-
MA-IR values and post-operative percentage of excess 
weight loss (%EWL) after LSG in a tertiary-care cohort. 
We additionally sought to compare baseline clinical and 
biochemical characteristics between patients with success-
ful and suboptimal post-operative weight loss in order to 
identify more clinically informative pre-operative signals.

MATERIALS AND METHODS

Study Design and Ethical Approval
This retrospective cohort study was conducted at the 
Department of General Surgery, Ankara Etlik City 
Hospital, Turkiye. The study protocol was approved by 
the Institutional Ethics Committee of Ankara Etlik City 
Hospital (AESH-BADEK2-2026-072) and conducted 
in accordance with the Declaration of Helsinki. Due to 
the retrospective nature of the study, the requirement for 
informed consent was waived.

Study Population
A total of 91 adult patients who underwent LSG be-
tween 2023 and 2024 were included. Eligibility crite-
ria were age between 18 and 65 years, body mass index 
(BMI) ≥40 kg/m2 or BMI ≥35 kg/m2 in the presence 
of obesity-related comorbidities, and availability of com-
plete perioperative and follow-up data. Patients with 
known primary liver disease, excessive alcohol consump-
tion, or prior bariatric surgery were excluded.

Pre-operative Variables and Composite Indices
Routine pre-operative biochemical and hematological 
data were used to calculate three composite indices:
1.	 FIB-4: (Age×AST)/(Platelets×√Plat)
2.	 APRI: [(AST/upper limit of normal)/Platelets]×100
3.	 HOMA-IR: (Fasting glucose×fasting insulin)/405

Highlight key points

•	 Preoperative FIB-4, APRI, and HOMA-IR were not indepen-
dent predictors of %EWL after sleeve gastrectomy.

•	 Sleeve gastrectomy produced marked improvements in 
glycemic, lipid, and hepatic parameters.

•	 Higher baseline BMI was associated with suboptimal postop-
erative relative weight loss.

•	 Composite metabolic-hepatic scores may aid phenotyping 
rather than weight-loss prediction.
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Outcome Definitions
The primary outcome was %EWL, calculated using an 
ideal BMI of 25 kg/m2. Weight loss success was defined 
a priori as %EWL ≥50%. Patients were therefore cat-
egorized as either the successful or suboptimal weight 
loss group.

Statistical Analysis
Data analysis was performed using Python 3.11. 
Continuous variables were summarized as mean±s-
tandard deviation. Pre-operative and post-operative 
measurements were compared with paired analyses. 
Group comparisons between successful and subopti-
mal weight loss categories were performed using inde-
pendent-sample tests. Correlation analyses examined 
linear associations between %EWL and the compos-
ite scores. A multivariable linear regression model 
adjusted for age and baseline BMI was used to assess 
whether FIB-4, APRI, or HOMA-IR independently 
predicted post-operative %EWL.

RESULTS

Cohort Characteristics and Overall Weight Loss 
Response
Ninety-one patients were included in the final analysis. 
The mean age was 39.2±10.0 years, and women con-
stituted 80.2% of the cohort. Mean pre-operative body 
weight was 118.9±19.6 kg, and mean BMI was 45.1±6.3 
kg/m2. At post-operative follow-up, mean body weight 
decreased to 87.4±14.2 kg. Mean %EWL reached 
51.0±20.2%, whereas mean total weight loss percentage 
(%TWL) was 26.5±8.4%.

The study workflow and patient selection framework 
are summarized in Figure 1.

Post-operative Metabolic and Hepatic Improvement
Substantial biochemical improvement was observed 
after LSG. HOMA-IR declined from 6.92±5.08 
to 2.78±1.48, corresponding to a 59.8% reduction. 
Fasting glucose decreased from 108.67±44.14 to 
89.07±10.93 mg/dL, triglycerides from 164.05±81.37 
to 110.51±45.40 mg/dL, hemoglobin A1c (HbA1c) 
from 5.64±0.86% to 5.19±0.48%, and alanine amino-
transferase (ALT) from 29.74±19.53 to 19.57±12.40 
U/L. These changes are detailed in Table 1 and visually 
summarized in Figure 2.

Relationship Between Pre-operative Composite 
Scores and %EWL
The mean pre-operative FIB-4 index was 0.57±0.24, 
and the mean APRI score was 0.25±0.15, both corre-
sponding overall to a low-risk profile for advanced FIB. 
Correlation analysis showed no statistically significant 
linear association between %EWL and FIB-4 (r=0.013, 
p=0.900), APRI (r=0.077, p=0.468), or HOMA-IR 
(r=-0.043, p=0.683). These effect estimates are pre-
sented in Figure 3.

In the multivariable model adjusted for age and base-
line BMI, none of the three composite scores emerged as 
an independent predictor of post-operative %EWL.

Subgroup Analysis According to Weight Loss Success
Patients were then stratified according to post-operative 
%EWL. The suboptimal group (%EWL <50%) had 
a significantly higher baseline BMI than the successful 
group (45.61±6.49 vs 42.47±5.10 kg/m2, p=0.013). 
Baseline triglyceride levels were also higher in the sub-
optimal group (179.58±78.62 vs 146.72±81.79 mg/
dL), with borderline statistical significance (p=0.054). 
In contrast, pre-operative HOMA-IR, FIB-4, and APRI 
values were comparable between groups. Detailed com-
parisons are shown in Table 2, whereas the principal be-
tween-group differences are illustrated in Figure 4.

DISCUSSION

The present study shows that while LSG was associated 
with marked early post-operative metabolic improve-
ment, pre-operative FIB-4, APRI, and HOMA-IR did 
not meaningfully predict relative weight loss success as 
measured by %EWL. This distinction has clinically im-
portant. A score may be valuable for phenotyping base-
line disease severity and still lack sufficient prognostic 
resolution for a post-operative endpoint driven by multi-
ple biological and behavioral pathways. In our cohort, the 
composite indices captured baseline hepatic and insulin-
resistant burden, yet they did not discriminate which pa-
tients would achieve superior early %EWL.

The overall metabolic response observed here was sub-
stantial. The nearly 60% fall in HOMA-IR, together with 
reductions in triglycerides, fasting glucose, HbA1c, and 
ALT, is consistent with the concept that sleeve gastrectomy 
induces a broad endocrine-metabolic reprogramming rath-
er than merely a restrictive reduction in caloric intake [2, 
10]. Contemporary hepatology literature further suggests 
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Figure 1. Study flowchart summarizing cohort assembly, eligibility, exclusions by criterion, score calculation, and analytic group-
ing according to post-operative percentage of excess weight loss.

FIB-4: Fibrosis-4; APRI: Aminotransferase-to-platelet ratio index; HOMA-IR: Homeostatic model assessment of insulin resistance; %EWL: Percentage of excess weight loss.
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that bariatric surgery improves steatosis and downstream 
liver injury through integrated effects on incretin signaling, 
bile acid pathways, gut-liver crosstalk, and insulin sensitiv-
ity [10]. Within such a framework, it is biologically plausi-
ble that baseline composite indices become less powerful as 
standalone predictors because the intervention itself exerts 
a strong and relatively global metabolic reset.

Our findings are also congruent with recent evi-
dence indicating that MASLD status alone does not 
uniformly determine short-term post-operative weight 
loss. In a recent systematic review and meta-analysis, 
Sabench and colleagues found no consistent difference 
in 12-month BMI change, EWL, or TWL between pa-
tients with MASLD and those with normal liver status 
after bariatric surgery. However, more advanced inflam-
matory phenotypes showed signals toward less favorable 
outcomes in selected sleeve gastrectomy subgroups [8]. 
This broader literature supports the interpretation that 
baseline hepatic involvement may modulate outcome 
heterogeneity only under specific circumstances and is 
unlikely to be fully represented by FIB-4 or APRI alone.

The present data further suggest that baseline adi-
posity burden may be more informative than the studied 
composite scores when %EWL is the endpoint of inter-
est. Patients with suboptimal weight loss had significantly 

higher pre-operative BMI. This finding is mechanistically 
coherent because %EWL is a relative metric anchored to 
excess body weight rather than to absolute kilograms lost. 
Individuals entering surgery with greater excess adiposity 
may still lose substantial absolute weight but appear less 
successful when outcomes are expressed as %EWL. This 
nuance should be emphasized during patient counseling 
and supports the complementary use of %TWL, abso-
lute weight change, and BMI trajectory alongside %EWL 
when interpreting surgical response [2, 11].

The borderline association between higher baseline 
triglycerides and suboptimal %EWL also deserves atten-
tion. Although this difference did not reach formal statis-
tical significance in our cohort, it is biologically plausible 
and directionally consistent with emerging evidence that 
triglyceride-rich metabolic phenotypes may reflect great-
er visceral adiposity, more pronounced insulin resistance, 
and less favorable post-operative weight-loss efficiency 
[12, 13]. Recent predictive modeling studies after sleeve 
gastrectomy likewise identify triglycerides among poten-
tially relevant pre-operative variables, but also emphasize 
that useful prediction generally requires multivariable 
integration of anthropometric, metabolic, nutritional, 
and behavioral domains rather than reliance on a single 
routine score [13].

Table 1.	 Evolution of major metabolic and hepatic parameters after laparoscopic sleeve gastrectomy

Parameters Pre-operative Post-operative Change (%) p

Homeostatic model assessment of insulin resistance 6.92±5.08 2.78±1.48 -59.8 <0.001

Triglycerides (mg/dL) 164.05±81.37 110.51±45.40 -32.6 <0.001

Hemoglobin A1c (%) 5.64±0.86 5.19±0.48 -8.0 <0.001

Alanine aminotransferase (U/L) 29.74±19.53 19.57±12.40 -34.2 <0.001

Glucose (mg/dL) 108.67±44.14 89.07±10.93 -18.0 <0.001

Table 2.	Pre-operative comparison of successful and suboptimal weight loss groups

Parameters Successful (%EWL ≥50) Suboptimal (%EWL <50) p

Baseline body mass index (kg/m2) 42.47±5.10 45.61±6.49 0.013

Triglycerides (mg/dL) 146.72±81.79 179.58±78.62 0.054

Homeostatic model assessment of insulin resistance 6.73±3.45 7.09±6.22 0.738

Fibrosis-4 index 0.57±0.28 0.57±0.19 0.913

Aspartate aminotransferase-to-platelet ratio index score 0.26±0.19 0.23±0.10 0.239

%EWL: Percentage of excess weight loss.
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A particularly notable observation is the neutral prog-
nostic performance of FIB-4 and APRI despite their es-
tablished value in non-invasive liver risk assessment. This 
may partly reflect the distribution of our cohort, in which 
the mean pre-operative values were overall within low-
risk ranges. When advanced FIB burden is uncommon, 
the discriminatory range of FIB scores is inevitably nar-
rowed. In addition, the post-operative behavior of these 
markers may differ according to how each formula incor-
porates age, transaminases, and platelet count. Alexander 
et al. [9] recently reported that after sleeve gastrectomy, 
APRI may improve, whereas FIB-4 may remain un-
changed or even worsen numerically, underscoring that 
these indices are not interchangeable and should not au-
tomatically be assumed to mirror post-operative meta-
bolic success. Our results extend that idea by suggesting 
that even in the pre-operative setting, these scores may 
be better viewed as contextual clinical descriptors than 
as reliable standalone predictors of %EWL.

The absence of a predictive relationship for HOMA-IR 
should not be interpreted as evidence that insulin resistance 
is clinically unimportant. Rather, it may indicate that severe 
pre-operative insulin resistance is not necessarily an obstacle 
to early post-operative metabolic benefit after LSG. Bariat-
ric surgery has repeatedly been shown to improve glycemic 
control and insulin sensitivity even in patients with marked 
baseline metabolic dysfunction [2, 10, 11]. Therefore, the 
practical implication is not that HOMA-IR lacks clinical 
value, but that its principal utility may lie in metabolic char-
acterization and longitudinal assessment rather than in iso-
lated prediction of early relative weight loss.

Several limitations should be acknowledged. First, the 
retrospective single-center design introduces inherent 
risks of selection bias and residual confounding. Second, 
the sample size was modest, which limits statistical power, 
especially for subgroup analyses and for detecting small 
predictive effects. Third, the follow-up window represents 
the dynamic early post-operative period; longer observa-
tion may reveal different associations, particularly with re-
gard to weight regain, late plateau, or evolving liver-related 
trajectories. Fourth, because the analysis was restricted to 
routine composite indices, potentially influential domains 
such as eating behavior, psychiatric profile, physical activ-

Figure 2. Pre-operative versus post-operative relative changes in major metabolic and hepatic parameters after laparoscopic 
sleeve gastrectomy.

HOMA-IR: Homeostatic model assessment of insulin resistance; HbA1c: Hemoglobin A1c; ALT: Alanine aminotransferase.

Figure 3. Correlation summary plot showing Pearson correla-
tion coefficients and p-values for the association between pre-
operative fibrosis-4, aspartate aminotransferase-to-platelet 
ratio index, and homeostatic model assessment of insulin re-
sistance and post-operative percentage of excess weight loss.

%EWL: Percentage of excess weight loss.
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ity, body composition, and adherence to post-operative 
follow-up could not be incorporated into the model.

Despite these limitations, the study has practical 
relevance. It addresses a clinically accessible question 
using markers that are inexpensive, routinely available, 
and often already present in pre-operative workups. 
The findings argue against overinterpreting low-cost 
composite hepatic-metabolic scores as deterministic 
predictors of early weight loss success after LSG. In-
stead, a broader pre-operative assessment framework 
that integrates baseline BMI, lipid-metabolic profile, 
behavioral factors, and possibly more advanced body-
composition or liver phenotyping tools may be more 
useful for individualized prognostication.

Conclusion
LSG produced substantial early improvements in 
weight, glycemic regulation, lipid metabolism, and liv-
er-associated biochemical markers in this retrospec-
tive cohort. However, pre-operative FIB-4, APRI, and 
HOMA-IR values were not independently associated 
with post-operative %EWL and did not distinguish 
successful from suboptimal responders as standalone 
indices. Higher baseline BMI emerged as the more clin-
ically informative signal for suboptimal relative weight 
loss, while elevated triglycerides showed a borderline 
association that merits confirmation in larger cohorts. 
Future prospective studies with larger samples, longer 
follow-up, and multidimensional phenotyping should 
develop integrated predictive models rather than rely-
ing on isolated routine composite scores.
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