


Comparative Risk of Metabolic Adverse Outcomes in Patients With Schizophrenia Treated With Aripiprazole Versus Olanzapine: A Retrospective Cohort Study Using the TriNetX Network

Abstract 
Introduction
Second-generation antipsychotics (SGAs) provide effective symptoms control with fewer extrapyramidal side effects in the setting of schizophrenia spectrum disorder. However, SGAs are also associated with significant adverse metabolic effects. Olanzapine is consistently associated with greater metabolic liability, while aripiprazole is generally considered to be more metabolically neutral. Although multiple randomized controlled trials have compared these two agents, few large-scale real-world studies have examined their metabolic side effects using harmonized electronic health record (EHR) data. This study seeks to compare the risk of developing hyperlipidemia, diabetes mellitus, and pancreatitis among adults prescribed aripiprazole versus olanzapine using data from a large federated EHR network.
Methods
We performed a retrospective cohort study using the TriNetX Research Network, a global federated database of de-identified EHR data drawn from 112 healthcare organizations (HCOs). Adults ages 18-80 years with schizophrenia spectrum disorder were identified by International Classification of Diseases, 10th revision (ICD 10) codes F20-F29. Two cohorts were defined: patients with schizophrenia spectrum disorder prescribed aripiprazole with no prior olanzapine exposure (n=94,759) and patients prescribed olanzapine with no prior aripiprazole exposure (n=1,716,356). After 1:1 propensity-score matching by age, sex, race, and ethnicity, each cohort included 94,125 patients (total N = 188,250). Incidence of new-onset hyperlipidemia, diabetes mellitus, or acute pancreatitis within five years of drug initiation was compared by performing risk estimates, Kaplan-Meier survival analysis, log-rank test, and Cox proportional hazards modeling within TriNetX, with significance set at p < 0.05.
Results
The composite metabolic outcome occurred in 27.7% of patients treated with aripiprazole and 20.1% of patients treated with olanzapine. Prescription of aripiprazole was associated with a significantly increased risk of hyperlipidemia, acute pancreatitis, and diabetes mellitus: risk difference 0.076 (95% CI:0.073-0.080; p<0.001), risk ratio 1.380 (95% CI:1.358-1.403), and odds ratio 1.526 (95% CI:1.494-1.559). Kaplan-Meier analysis demonstrated significantly lower metabolic event-free survival for aripiprazole (60.87%) versus olanzapine (68.93%) (log-rank χ²= 875.280; p<0.001). The hazard ratio was 1.33 (95% CI:1.300-1.350), indicating a 33% higher risk of metabolic complications with aripiprazole. The proportional hazards assumption was not violated (p = 0.791).



Discussion
Patients treated with aripiprazole demonstrated a higher incidence of the combined metabolic outcome compared with those on olanzapine. These results are counter to the conventional expectation that olanzapine carries greater metabolic risk than aripiprazole, which suggests that the established metabolic advantage of aripiprazole may not always hold in usual clinical practice. This may reflect residual confounding, differential monitoring frequency, or prescribing bias that preferentially assigns olanzapine to lower-risk patients. From a clinical perspective, these findings underscore the need for an individualized approach to antipsychotic selection and regular metabolic surveillance regardless of a medication’s perceived safety profile.  
Conclusion
In this large real-world retrospective cohort analysis, aripiprazole use was unexpectedly associated with a higher incidence of metabolic complications compared to olanzapine. These findings challenge prevailing assumptions regarding the relative metabolic safety of SGAs and underscore the importance of continued metabolic surveillance for all antipsychotic-treated patients. Future studies should incorporate granular data on dosage, treatment duration, and lifestyle factors to clarify causal mechanisms.

Introduction
Second-generation antipsychotics (SGAs) have transformed the management of schizophrenia and other psychotic disorders by providing effective symptom control with fewer extrapyramidal side effects than first-generation agents [1-3]. However, SGAs are also associated with significant metabolic adverse effects, including weight gain, dyslipidemia, insulin resistance, and an increased risk of diabetes mellitus and pancreatitis [4-9]. These metabolic complications contribute to premature morbidity and mortality among individuals with severe mental illness, emphasizing the need to better characterize the relative metabolic safety of different SGAs  [10-12].
Among SGAs, olanzapine is consistently associated with some of the greatest metabolic liability, whereas aripiprazole, a partial dopamine D₂ receptor agonist, is generally considered more metabolically neutral [13-16]. Although multiple randomized controlled trials and meta-analyses have compared these agents, results have varied depending on duration, dosage, and population characteristics [17-19]. Moreover, few large-scale real-world studies have examined these associations across diverse populations using harmonized electronic health record (EHR) data.
This study aimed to compare the risk of developing hyperlipidemia, diabetes mellitus, and pancreatitis among adults prescribed aripiprazole versus olanzapine. Using the global TriNetX research network, we conducted a retrospective cohort analysis to evaluate metabolic outcomes following initiation of either medication. We hypothesized that patients receiving aripiprazole would have significantly lower risks of metabolic complications compared with those receiving olanzapine.
Methods
This retrospective cohort study was conducted using the TriNetX Research Network, a global federated database of de-identified EHR data drawn from 112 healthcare organizations (HCOs) [20]. The network comprises demographic, diagnostic, procedural, medication, and laboratory data from participating institutions under HIPAA-compliant standards. The analysis compared two cohorts of adult patients with schizophrenia spectrum or other non-mood psychotic disorders (ICD-10: F20-F29) who received either aripiprazole or olanzapine using patient data spanning from 2005 to 2025.
Patients aged 18 through 80 years at the time of first antipsychotic exposure were eligible. The index event for each cohort was defined as the first prescription of the respective antipsychotic: for the first cohort, which we called the aripiprazole cohort, the first record of NLM:RXNORM:89013 aripiprazole in a patient with an F20-F29 diagnosis and no prior olanzapine exposure; for the second cohort, which we called the olanzapine cohort, the first record of NLM:RXNORM:61381 olanzapine in a patient with an F20-F29 diagnosis and no prior aripiprazole exposure. The time window for outcomes began one day after the index event and extended up to 1,825 days (five years) afterward. We defined three primary metabolic outcomes: new-onset hyperlipidemia (ICD-10: E78.5), acute pancreatitis (ICD-10: K85), and diabetes mellitus (ICD-10: E08-E13).
To reduce confounding, 1:1 propensity-score matching was performed between the aripiprazole and olanzapine cohorts based on age, sex, race, and ethnicity. Balance between matched cohorts was verified by standardized mean differences (SMD < 0.01) and p-values for group comparisons (all p > 0.05). Following matching, each cohort contained 94,125 patients (total N = 188,250).
Statistical methods included calculation of risk (incidence) in each cohort, risk difference, risk ratio, and odds ratio (with 95% confidence intervals). Kaplan–Meier survival analyses were used to estimate freedom from any metabolic outcome over the follow-up period, with log-rank testing to compare survival curves and Cox proportional hazards modelling to estimate hazard ratios (HRs) and test proportionality. In this study, survival probability refers to the probability that a patient survives without experiencing the outcome of interest, so a higher proportion would indicate fewer patients in the population experienced hyperlipidemia, diabetes mellitus, or pancreatitis. All analyses were executed using the built-in analytics functions of the TriNetX platform and significance level was set to p < 0.05 for respective analyses.

Results
In all 1,811,115 patients with a diagnosis of schizophrenia, schizotypal, delusional, or other non-mood psychotic disorder were identified (ICD-10: F20-F29). These patients were categorized into the two aforementioned cohorts. Before propensity score matching was performed to minimize baseline demographic differences between the groups, the aripiprazole cohort contained 94,759 patients with schizophrenia spectrum disorder who were prescribed aripiprazole with no olanzapine exposure. The olanzapine cohort contained 1,716,356 patients with schizophrenia spectrum disorder who were prescribed olanzapine with no aripiprazole exposure. After propensity matching, each cohort contained 94,125 patients, yielding a total of 188,250 patients in the final analysis. 
 
Propensity score matching was based on age, sex, race, and ethnicity, and balance between cohorts was confirmed by comparing pre- and post- matching characteristics. Prior to matching, significant demographic differences existed between the two cohorts. The aripiprazole group had an average age of 47.6 years (SD ± 16.6), with 52.6% (n=49,548) being female, and 47.3% (n=44,505) being male. In comparison, the olanzapine group was slightly older with an average age of 51.6 years (SD ± 17.1) and more likely to be male (52.5%, n=869,302). 
 
In regard to race and ethnicity, White individuals represented 54.9% (n=51,699) of the aripiprazole group and 58.9% (n=975,224) of the olanzapine group. Black or African American individuals comprised 28.1% (n=26,406) of the aripiprazole group and 22.2% (n=367,637) of the olanzapine group. Asian patients accounted for 4.1% (n=3,901) of the aripiprazole group and 2.7% (44,454) of the olanzapine group.  Other racial groups, including American Indian or Alaska Native (0.7% vs. 0.7%) and Native Hawaiian or Pacific Islander (0.6% vs. 0.5%), were similar across the two cohorts. Hispanic or Latino patients comprised 9.3% (n=8,711) of the aripiprazole group and 7.4% (n=122,423) of the olanzapine group, while non-Hispanic patients represented 72.0% (n=67,771) and 67.0% (n=1,109,902), respectively.
 
After matching, all demographic differences were eliminated and the mean values and proportions for each category were nearly identical (p > .05 for all comparisons). Additionally, standardized mean differences were < 0.01, indicating excellent balance.
 
Table 1 – Demographic characteristics by group
 
	 
	Aripiprazole Group Pre-PSM (n=94,759)
	Olanzapine Group Pre-PSM (n=1,716,356)
	Aripiprazole Group Post-PSM (n=94,125)
	Olanzapine Group Post-PSM (n=94,125)

	Age, mean ± SD
	47.6 ± 16.6
	51.6 ± 17.1
	47.6 ± 16.6
	47.6 ± 16.6

	Gender, n (%)
	 
	 
	 
	 

	Female
	49,548 (52.6)
	735,532 (44.4)
	49,548 (52.6)
	49,567 (52.7)

	Male
	44,505 (47.3)
	869,302 (52.5)
	44,505 (47.3)
	44,486 (47.3)

	Race, n (%)
	 
	 
	 
	 

	White Individuals
	51,699 (54.9)
	975,224 (58.9)
	51,699 (54.9)
	51,760 (55.0)

	Black or African American Individuals
	26,406 (28.1)
	367,637 (22.2)
	26,406 (28.1)
	26,441 (28.1)

	Asian Individuals
	3,901 (4.1)
	44,454 (2.7)
	3901 (4.1)
	3,940 (4.2)

	American Indian or Alaska Native Individuals
	670 (0.7)
	11,416 (0.7)
	670 (0.7)
	571 (0.6)

	Native Hawaiian or Other Pacific Islander Individuals
	608 (0.6)
	7,556 (0.5)
	608 (0.6)
	517 (0.5)

	Other
	3,130 (3.3)
	57,030 (3.4)
	3,130 (3.3)
	3,114 (3.3)

	Unknown
	7,711 (8.2)
	193,761 (11.7)
	7,711 (8.2)
	7,782 (8.3)

	Ethnicity, n (%)
	 
	 
	 
	 

	Hispanic or Latino
	8,711 (9.3)
	122,423 (7.4)
	8,711 (9.3)
	8,624 (9.2)

	Not Hispanic of Latino
	67,771 (72.0)
	1,109,902 (67.0)
	67,771 (72.0)
	67,832 (72.1)

	Unknown
	17,643 (18.7)
	424,753 (25.6)
	17,643 (18.7)
	17,669 (18.8)


 
 
In the aripiprazole cohort, hyperlipidemia, acute pancreatitis, or diabetes mellitus were documented in 27.7% of patients (n=26,086). While in the olanzapine cohort, these metabolic diagnoses were documented in 20.1% of patients (n=18,899). Prescription of aripiprazole was associated with a significantly increased risk of hyperlipidemia, acute pancreatitis, and diabetes mellitus. The results indicated a risk difference of 0.076 (95% CI:0.073-0.080, z=38.843, p<0.001), a risk ratio of 1.380 (95% CI:1.358-1.403), and an odds ratio of 1.526 (95% CI:1.494-1.559). 
 
Table 2: Measures of association: cohort risk, risk ratio, and odds ratio
	Aripiprazole Group Risk
	Olanzapine Group Risk
	Risk Ratio (95% CI)
	Odds Ratio (95% CI)

	0.277
	0.201
	1.380 (1.358, 1.403)
	1.526 (1.494, 1.559)


 
 
Table 3: Measures of association: risk difference
	Risk Difference (95% CI)
	Z
	p-value

	0.076 (0.073, 0.080)
	38.843
	<0.001


 
 
The results of the Kaplan-Meier survival analysis indicated that patients in the aripiprazole cohort had a survival probability (i.e., chances of remaining free of metabolic diagnosis) of 60.87% whereas their counterparts in the olanzapine cohort had a survival probability of 68.93%. The difference between these survival curves was verified to be statistically significant with a log-rank test (χ²= 875.280; p<0.001). 
 
Figure 1: Kaplan-Meier analysis: survival curve
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Table 4: Kaplan-Meier analysis: log rank test
	χ²
	df
	p-value

	875.280
	1
	<0.001


 
 
Hazards ratio analysis yielded a hazard ratio of 1.33, suggesting that patients in the aripiprazole cohort had a 33% higher risk of developing hyperlipidemia, acute pancreatitis, or diabetes mellitus compared to the olanzapine cohort (95% CI:1.300-1.350). Further, the proportional hazards assumption was verified (χ²= 0.070; p = 0.791), indicating no evidence of violation and confirming model validity. 
 
Table 5: Kaplan-Meier analysis: hazard ratio and proportionality
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	Hazard ratio (95% CI)
	χ²
	df
	p-value

	1.325 (1.300, 1.350)
	0.070
	1
	0.791


 
Discussion
This large retrospective cohort study examined the association between antipsychotic use and metabolic outcomes in patients with schizophrenia spectrum disorders. Notably, patients treated with aripiprazole demonstrated a higher incidence of the combined metabolic outcome including hyperlipidemia, acute pancreatitis, or diabetes mellitus compared with those on olanzapine. These findings are counter to the conventional expectation that olanzapine carries the greatest metabolic risk among second-generation antipsychotics.
The result that aripiprazole was associated with higher risk of metabolic diagnoses compared with olanzapine is surprising based on much of the published literature. Historically, olanzapine has been associated with the greatest metabolic liability among second‑generation antipsychotics: multiple studies found substantial weight gain, elevated fasting glucose, dyslipidemia, and insulin resistance with olanzapine use [13,14,21]. For example, a meta‑analysis of 47 trials found olanzapine was the only agent of 12 antipsychotics associated with significantly increased glucose compared to placebo (mean difference of ~3.95 mg/dL) and greater than lurasidone, ziprasidone, and risperidone [22]. In animal and mechanistic studies, olanzapine caused hyperphagia, reduced physical activity, and impaired glucose tolerance via serotonin receptor C2-dependent pathways [14]. By contrast, aripiprazole has been considered more metabolically benign: in a multiple‑dose human crossover study, aripiprazole produced fewer adverse changes in lipid and glucose parameters than olanzapine [23]. Moreover, in economic modelling, the lower metabolic risk of aripiprazole versus olanzapine was associated with lower long‑term cost via fewer metabolic syndrome and diabetes events [24]. However, recent observational data challenge the assumption of a clear metabolic advantage of aripiprazole. One study reported a slightly higher diabetes risk associated with aripiprazole monotherapy compared with olanzapine, suggesting possible selection bias in prescribing [25].
Our findings that aripiprazole use was associated with a higher risk of metabolic outcomes than olanzapine contrasts with much of the prior literature. Given the size of our matched cohort and real‑world setting, these findings suggest that in usual clinical practice the established metabolic advantage of aripiprazole over olanzapine may not always hold. Several possibilities could explain this: prescribing bias (i.e., clinicians selecting lower‑risk patients for olanzapine), residual confounding (despite propensity matching), differential monitoring frequency (leading to differential diagnosis capture), or the fact that the composite outcome includes pancreatitis (less commonly studied) as well as diabetes mellitus and hyperlipidemia.
From a clinical perspective, these findings underscore the importance of ongoing metabolic surveillance in all patients receiving antipsychotic therapy, irrespective of a medication’s perceived safety profile. Regular surveillance of lipid levels, glucose parameters, and clinical indicators of pancreatitis remain essential for individuals initiated on either aripiprazole or olanzapine. The unexpectedly higher combined metabolic outcome observed with aripiprazole in this analysis challenges the conventional view of its lower metabolic liability, particularly in the context of long-term treatment and across diverse, real-world populations. These results may encourage clinicians to adopt a more individualized approach to antipsychotic selection, integrating baseline metabolic risk, treatment duration, and lifestyle factors rather than relying solely on generalized categorizations of relative safety. From a research perspective, this study highlights the value of large-scale, real-world datasets in complementing randomized trial evidence, especially for evaluating chronic metabolic outcomes associated with antipsychotic use.
Key strengths of our study include the very large sample size drawn from the TriNetX database, which enhances generalizability across U.S. real‐world settings. The use of propensity score matching balanced key demographic variables (age, sex, race, ethnicity) and produced excellent post‐match comparability (standardized mean differences <0.01). The longitudinal follow‑up window of up to 5 years enables capture of medium‐term metabolic outcomes beyond short‑term trials. The focus on a broad composite outcome (hyperlipidemia, pancreatitis, diabetes mellitus) reflects clinical relevance across metabolic domains, not solely diabetes risk.
Despite these strengths, several limitations must be noted. First, causal inference is limited by the observational design of our study. Second, the exposure definition (olanzapine vs aripiprazole) did not account for dose, duration of therapy, switching, or polypharmacy, which could modify metabolic risk. Third, outcomes were ascertained via ICD‑10 codes and may be subject to misclassification bias. Fourth, the composite outcome lumps heterogeneous endpoints (hyperlipidemia, pancreatitis, diabetes) which may have differing pathogeneses, incidence rates, and latency periods masking divergent drug‐specific effects. Fifth, while propensity matching balanced demographics, other clinical covariates (baseline BMI, smoking status, family history, baseline lipids/glucose) were not available in the dataset and thus not adjusted. Finally, because the cohorts were created based on having no exposure to the comparator agent (i.e., aripiprazole only vs olanzapine only), the generalizability to patients with agent switching or combination therapy is limited.
Conclusion
In this large real-world retrospective cohort of patients with schizophrenia spectrum disorders, aripiprazole use was unexpectedly associated with a higher incidence of metabolic complications including hyperlipidemia, diabetes, and pancreatitis compared to olanzapine. These findings challenge prevailing assumptions regarding the relative metabolic safety of SGAs and underscore the importance of continued metabolic surveillance for all antipsychotic-treated patients. Clinicians should remain vigilant in monitoring lipids, glucose, weight, and clinical indicators of pancreatitis regardless of the antipsychotic selected, and future research should incorporate granular data on dosage, treatment duration, and lifestyle factors to clarify causal mechanisms. Leveraging large federated EHR networks such as TriNetX may help refine individualized risk–benefit assessments and guide safer long-term prescribing strategies in psychiatric care.
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