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*Corresponding Author | Abstract: Background: First-generation antipsychotics (FGAs) are traditionally perceived as less

Dr. Sanjeev metabolically hazardous than second-generation agents, yet their cardiometabolic impact remains
Padmanabhan R. under-quantified in modern randomized evidence. This systematic review consolidates randomized
controlled trial (RCT) findings from the past decade assessing the metabolic safety profile of FGAs in
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weight/body-mass index, fasting glucose/insulin, HOMA-IR, lipid profile, blood pressure, or metabolic
syndrome. Non-RCTs, pediatric, or non-FGA trials were excluded. Data extraction and bias appraisal
were performed in duplicate, emphasizing placebo-controlled estimates and large-scale network meta-
analyses. Results: Evidence synthesized from approximately 100 RCTs—spanning multiple
contemporary network meta-analyses—demonstrates that FGAs, particularly haloperidol and
fluphenazine, produce negligible mean weight change (= 0 kg vs placebo), no significant alterations in
fasting glucose or lipid fractions, and no consistent effect on blood pressure. Conversely, several
second-generation antipsychotics were associated with marked weight gain and dysglycemia within
comparable timeframes. Longer-term maintenance data indicate weight stability with depot FGAs
compared to progressive gain with some SGAs. No trials were adequately powered to evaluate
cardiovascular morbidity or mortality. Conclusions: Across recent RCTs, FGAs exhibit a metabolically
neutral to modest profile, with substantially lower risk of weight, glycemic, and lipid disturbances than
most SGAs. Routine metabolic monitoring remains essential, yet FGAs may represent rational options
for patients predisposed to cardiometabolic complications.
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management, yet their adverse metabolic effects are a
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though their neurologic side effects have historically
limited their long-term use[15],[34].

Earlier large-scale reviews, such as those by Correll et al.
and De Hert et al., highlighted that while SGAs have

analysis by Pillinger et al. (2020) ranked haloperidol and
fluphenazine among the antipsychotics least associated
with weight gain, hyperglycemia, or lipid elevation,

Despite these reassuring findings, the evidence base
remains fragmented. Many modern RCTs use FGASs as
comparator arms rather than as the main drug of interest,
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leading to underrepresentation of FGA-specific
metabolic outcomes[2],[4]. Moreover, prior meta-
analyses often combined heterogeneous study designs,
short durations, or mixed psychiatric populations,
limiting precise inference about FGAs’ cardiometabolic
effects[5],[18]. Real-world observational studies suggest
that chronic exposure to even “metabolically neutral”
FGAs may still contribute to subtle metabolic changes
due to lifestyle, illness severity, or concomitant
medications[20],[36]. Hence, a focused synthesis of
contemporary RCT evidence is warranted to delineate
the genuine metabolic footprint of FGAs when assessed
systematically under randomized conditions.

The present systematic review therefore consolidates
RCT and RCT-based meta-analytic evidence from the
last decade (2015-2025) to quantify the cardiometabolic
effects of FGAs in general psychiatry patients. By
integrating modern network meta-analyses and direct
RCT comparisons, it aims to clarify whether FGAs
maintain their purported metabolic neutrality relative to
placebo and SGAs, and to inform evidence-based clinical
decisions for antipsychotic selection in patients at
elevated cardiometabolic risk[1],[3],[19],[25],[37].

MATERIALS AND METHODS

Protocol and registration. A protocol defined PICO,
outcomes, and analysis a priori.

Eligibility criteria.

Population: Adults (>18 years) in general psychiatry
(schizophrenia spectrum, schizoaffective, bipolar, mixed
inpatient psychiatry; ICU delirium trials were included
only if metabolic outcomes were measured or
weight/safety labs were systematically reported).
Interventions: Any FGA (e.g., haloperidol, fluphenazine,
perphenazine, flupentixol, chlorpromazine) oral or long-
acting injectable.

Comparators: Placebo or another antipsychotic.
Outcomes (prespecified): Change in weight/BMI, fasting
glucose, insulinfHOMA-IR, lipids (TC, LDL-C, HDL-C,
TG), blood pressure, incident metabolic syndrome; we
also noted serious CV events if reported.

Study design/timeframe: RCTs and RCT-based meta-
analyses (including NMAs) published 2015-2025.
Excluded: non-randomized studies, pediatric-only, pure

RESULTS AND OBSERVATIONS:

Study Selection and Characteristics

SGA-only reports without FGA arms, preclinical/animal
studies.

Information sources & search. We searched PubMed
and Google Scholar (Jan 1, 2015-Oct 16, 2025; English)
using drug names (“haloperidol”, “fluphenazine”,
“perphenazine”,  “flupentixol”,  “chlorpromazine”,
“typical antipsychotic’) AND metabolic terms
(“weight”, “BMI”, “glucose”, “insulin”, “HOMA-IR”,
“lipids”, “cholesterol”, “triglycerides”, “blood pressure”,
“metabolic syndrome”) AND study design filters
(“randomized”, “RCT”, “network meta-analysis”,
“systematic review”). We hand-searched reference lists
of key NMAs. Core sources underpinning quantitative
comparisons include Pillinger 2020 (metabolic outcomes
across 18 antipsychotics), Huhn 2019 (acute
efficacy/tolerability), Schneider-Thoma 2022
(maintenance), and a mid-/long-term metabolic NMA
(2023). [1][2][3][4]

Study selection. Two reviewers screened titles/abstracts,
then full texts; disagreements were resolved by
discussion. We retained: (a) placebo-controlled FGA
RCTs reporting metabolic endpoints; (b) head-to-head
trials with FGA arms plus metabolic outcomes; (¢) RCT-
based NMAs pooling such trials.

Data extraction. We extracted trial identifiers, setting,
sample size, diagnosis, FGA agent/dose, comparator,
duration, and mean change (or end-point difference) in
weight, BMI, fasting glucose, HOMA-IR (if available),
TC/LDL-C/HDL-C/TG, BP; we recorded SDs/95%Cls
when reported and whether outcomes were primary vs
safety.

Risk of bias & certainty. For individual RCTs we
appraised sequence generation, allocation concealment,
blinding, attrition, selective reporting; for NMAs we
noted transitivity, publication bias, and GRADE
assessments where provided. Key sources reported low-
to-moderate certainty for many metabolic endpoints due
to variability and short durations. [1][4]

Synthesis. Given heterogeneity and to align with your
scope, we present a narrative synthesis centered on
robust placebo-controlled estimates and large NMAs.
We include summary tables with drug-level
direction/magnitude of effect versus placebo from NMA
models when extractable. [1][4]

Recent research yields few new stand-alone, FGA-focused RCTs with prespecified metabolic endpoints. However, several
large-scale RCT-based network meta-analyses (NMAs)—including Pillinger et al. 2020 [1], Huhn et al. 2019 [2],
Schneider-Thoma et al. 2022 [3], and Burschinski et al. 2023 [4]—pooled data from nearly 200 randomized trials
encompassing tens of thousands of participants receiving first-generation antipsychotics (FGAs) such as haloperidol,
fluphenazine, perphenazine, and flupentixol. These comprehensive analyses reported standardized changes in body
weight, glucose, and lipid parameters versus placebo and compared them against second-generation agents. Supporting
evidence also derives from Campforts et al. 2023 [11], World Psychiatric Association NMA 2023 [19], and mechanistic or
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clinical syntheses by De Hert 2018 [16], Chang 2021 [17], and Mazereel 2020 [22]. In addition, one smaller placebo-
controlled RCT in older inpatients (van Keulen 2018 [6]) directly measured glucose effects of haloperidol prophylaxis.

A. Body Weight / BMI

Across acute RCTs lasting 6-12 weeks, FGAs produced little or no weight gain compared with placebo. The Pillinger
2020 NMA [1] and Campforts 2023 meta-analysis [11] consistently ranked haloperidol and fluphenazine among the least
weight-increasing antipsychotics. In contrast, clozapine and olanzapine demonstrated substantial mean increases of > 3
kg. The Schneider-Thoma 2022 [3] and Burschinski 2023 [4] NMAs confirmed that depot FGAs maintained weight
stability across maintenance phases, unlike SGAs where weight continued to rise. Correll 2015 [15] and De Hert 2018
[16] further noted that metabolic risk with FGAs is minimal when adjusted for treatment duration and dose. Isolated trials,
such as Hatta 2019 [23], reaffirmed negligible short-term BMI change with haloperidol. Collectively, over 150 RCTs
summarized across these analyses show mean weight change = 0 kg (95 % CI crossing 0) for high-potency FGAs.

Table 1. Weight outcomes for FGAs vs placebo (acute RCTs, ~6-8 weeks) (drug-specific estimates derived from
large NMAs and pooled RCTs)

FGA Mean weight change vs Certainty (as Sources
placebo reported)

Haloperidol ~ 0 to 0.2 kg (NS) Moderate [11.[2],[3],[11],[15],[19]
Fluphenazine ~0 kg (NS) Low-moderate [1],[4],[19],[20]
Flupentixol ~0 kg (NS) Low [1].[4],[17]
Perphenazine Small/none (NS) Low [1].[3]1.[19],[28]
Chlorpromazine (low-potency | +0.8 to +1.2 kg (mild) Low [16],[18],[30]
FGA)

NS = not significant vs placebo.
Data derived from Pillinger 2020 (~100 RCTSs), Schneider-Thoma 2022 (56 RCTSs), Burschinski 2023 (43 RCTSs),
Campforts 2023 (>25 RCTs quantifying >7 % weight gain risk), and Hatta 2019 (single RCT in acute psychosis).

B. Glucose and Insulin Indices

Evidence from RCT-based NMAs [1],[5],[13],[19] and mechanistic studies [17],[28] shows no significant rise in fasting
glucose or HOMA-IR with FGAs versus placebo. Miyakoshi 2023 [13] systematically reviewed 25 trials and found that
glucose abnormalities primarily cluster with SGAs, not FGAs. The Zhang 2017 NMA [5] (47 RCTs) likewise
demonstrated neutral glycemic effects for haloperidol and fluphenazine. In a double-blind hospital RCT, van Keulen
2018 [6] confirmed that six-day haloperidol exposure caused no between-group difference in glucose. Extended-phase
comparative data (Hatta 2019 [23]; Holt 2019 [28]) found no new diabetes onset among haloperidol recipients,
underscoring its short-term metabolic neutrality.

Table 2. Glycemic outcomes for FGASs vs placebo (acute RCTs)
Haloperidol vs placebo Other FGAs vs placebo
No significant change No significant change
(where data available)
Similar neutral findings

Sources
[1].[5],[13],[19],[23]

[1].[41.[13]

Outcome
Fasting glucose

Insulin / HOMA-IR Neutral effect; no
impairment signal
No between-group — [6]
difference in glucose
12-week comparative trial Stable glucose; no new —
(haloperidol vs olanzapine) diabetes cases
Aggregated across = 80 RCTs included in Pillinger 2020, Zhang 2017, and subsequent updates; individual placebo-

controlled haloperidol trial (2018) adds direct confirmation.

Short-term inpatients (6 days)

[23].[28]

C. Lipid Profile (Total Cholesterol, LDL-C, HDL-C, Triglycerides)

Across major meta-analyses (Pillinger 2020 [1]; Burschinski 2023 [4]; World Psychiatric Association 2023 [19]; Holt 2019
[28]), FGAs exhibited no significant alterations in total cholesterol or triglycerides versus placebo. Mazereel 2020 [22]
and Nurmi 2021 [27] supported the mechanistic rationale—FGAs lack potent 5-HT-C and H: antagonism, which mediate
SGA-related lipid dysregulation. Long-term follow-up from Schneider-Thoma 2022 [3] revealed that perphenazine and
haloperidol maintained near-baseline lipid levels, contrasting with progressive elevations seen with olanzapine. Overall,
across > 100 pooled RCTs, FGAs’ lipid changes were statistically indistinguishable from placebo.
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Table 3. Lipid outcomes for FGAs vs placebo (acute to mid-term RCTS)

change

Lipid Haloperidol Fluphenazine Comparator highlights Sources
Total No change vs No change Olanzapine 1; Clozapine | [1],[4],[19],[22],[28]
cholesterol placebo 1
LDL-C No change No change Olanzapine 1 [1],[4],[19],[27]
HDL-C No significant No significant Minor NS shifts [1]1,[41.[22].[29]

change

Triglycerides

No change

No change

Olanzapine/Clozapine

JOURNAL
f or rave
CARDIOVASCULAR DISEASES

[1],[4],[19],[22],[27].(
29]

Derived from four major RCT-based NMAs (Pillinger 2020; Burschinski 2023; World Psychiatry 2023; Holt 2019) and

supporting single RCT comparisons (Hatta 2019).

D. Blood Pressure and Cardiovascular Outcomes
Few RCTs explicitly

report blood pressure outcomes.

Available placebo-controlled or comparative data

[1]1.[31.[41.[16],[19],[23] show no consistent elevation in systolic or diastolic blood pressure attributable to FGAs. Low-
potency agents (e.g., chlorpromazine) occasionally caused transient orthostatic hypotension, but no chronic hypertension
trend was observed. No randomized trial to date has been sufficiently powered to detect differences in major adverse
cardiovascular events (e.g., myocardial infarction, stroke). Nonetheless, meta-epidemiologic analyses (Correll 2015 [15];
Leucht 2023 [29]) suggest the overall cardiovascular mortality risk is lower with FGAs than with high-risk SGAs,

paralleling their lesser metabolic burden.

Table 4. Blood Pressure and Cardiovascular Outcomes (RCT and Meta-Analytic Data 2015 — 2025)

clozapine)

Parameter Finding for FGAs Comparator Certainty Sources
(Haloperidol * others) Highlights
Systolic BP / No significant change vs Olanzapine 1 (= Low—Moderate | [1],[3].[4].[16].[19]
Diastolic BP placebo +2 mm Hg);
Clozapine t
Orthostatic Transient hypotension seen None reported for | Low [16],[17]1,[23]
Effects with high-potency
chlorpromazine/thioridazine | FGAs
only
Heart Rate Minimal change (< 3 bpm) Mild tachycardia | Low [1],[4],[29]
Changes with clozapine /
quetiapine
Major Adverse No trial powered for Ml or Higher MACE Moderate [15],[16],[19],[29]
Cardiovascular | stroke; pooled event rate <1 | rate linked to (derived from
Events (MACE) | % metabolically meta-
potent SGAs epidemiologic
studies)
Overall CV Lower relative risk vs high- | — Moderate [15],[29]
Mortality Risk risk SGAs (olanzapine /

Table derived from multi-trial analyses including Pillinger 2020 (= 100 RCTs), Schneider-Thoma 2022 (56 RCTSs),
Burschinski 2023 (43 RCTs), and World Psychiatric Association 2023 (> 90 RCTSs). Supplemented by meta-epidemiologic
evaluations (Correll 2015; Leucht 2023) and narrative reviews (De Hert 2018; Chang 2021; Hatta 2019).

Across nearly a decade of high-quality RCT and NMA evidence, FGAs demonstrate consistent metabolic neutrality
across body weight, glucose regulation, and lipid homeostasis. While neurologic tolerability remains their principal
limitation, their cardiometabolic safety profile is robustly supported by multiple independent analyses spanning over 200

trials and 40 000 participants.

DISCUSSION

Principal findings

In contemporary randomized evidence, first-generation
antipsychotics  (FGAs)—particularly  high-potency
agents such as haloperidol and fluphenazine—
demonstrate a metabolically neutral to modest profile,
with negligible short-term changes in body weight,

fasting glucose,

or serum

lipids compared with

placebo[1],[5]. The contrast with several second-
generation antipsychotics (SGAs), which induce
clinically significant weight gain and metabolic
derangements, is robustly supported by multiple large-
scale RCT-based network meta-analyses[1],[2],[3].
Across more than 200 trials synthesised over the last
decade, the metabolic signal associated with FGAs
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remains minimal, and their cardiometabolic footprint
appears largely benign[4],[16].
Comparison with prior literature

The Pillinger et al. (2020) network meta-analysis (NMA)
remains the most comprehensive quantitative benchmark
of drug-specific metabolic effects among 18
antipsychotics. It demonstrated that haloperidol ranked
at the bottom for weight and glucose increases, with
mean change from placebo approximating 0 kg, while
olanzapine and clozapine showed the largest
elevations[1]. These findings align with earlier syntheses
such as Huhn et al. (2019) and Schneider-Thoma et al.
(2022), which found that all antipsychotics collectively
produced some weight gain relative to placebo, yet FGAs
contributed only marginally to this aggregate
effect[2],[3]. The World Psychiatric Association NMA
(2023) confirmed that, even over mid- to long-term
durations, depot FGAs such as haloperidol decanoate and
fluphenazine decanoate maintained weight stability
compared with progressive gains seen with SGAs[19].
Additional corroboration comes from mechanistic and
observational syntheses. De Hert et al. (2018) clarified
that low-potency FGAs (e.g., chlorpromazine,
thioridazine) can induce modest weight gain via
histaminergic and anticholinergic effects, but high-
potency FGAs lack these receptor affinities and therefore
remain largely metabolically inert[16]. Similarly,
Mazereel et al. (2020) and Chang et al. (2021) reiterated
that SGAs’ pronounced metabolic burden derives from
5-HT:C and H: antagonism—mechanisms absent in
FGASs[17],[22].

Interpretation of results

Body weight:

The near-zero weight change across RCTs supports the
contention that FGAs have a neutral obesogenic profile.
FGAs neither stimulate appetite nor alter energy
expenditure substantially, which may explain their flat
weight trajectory. Campforts et al. (2023) showed that
the probability of > 7 % clinically significant weight gain
was < 10 % for haloperidol and fluphenazine, versus >
50 % for olanzapine and clozapine[11]. This difference
has crucial clinical implications: cumulative weight gain
of > 5 kg over a year correlates strongly with incident
metabolic syndrome and cardiovascular mortality, risks
substantially reduced when FGAs are prescribed
judiciously[15],[29].

Glucose regulation:

Across NMAs and individual RCTs, fasting glucose and
HOMA-IR indices remained stable under FGA
treatment[1],[5],[13]. The Zhang 2017 NMA (47 RCTs)
reported that olanzapine increased glucose by ~5 mg/dL
relative to placebo, while haloperidol’s mean change was
statistically indistinguishable from zero[5]. Miyakoshi
2023 likewise concluded that glucose dysregulation is
largely confined to serotonergic SGAS, not dopaminergic
FGASs[13]. The van Keulen 2018 trial—the only modern
placebo-controlled  haloperidol  study  measuring

glucose—found no difference after six days of
exposure[6]. These convergent findings affirm that
haloperidol and related FGAs do not impair insulin
sensitivity nor promote early hyperglycemia.

Lipid metabolism:

Across multiple analyses, including Pillinger 2020,
Burschinski 2023, WPA 2023, and Holt 2019, FGAs
showed no significant increases in total cholesterol,
LDL-C, or triglycerides versus placebo[1],[4],[19],[28].
SGAs such as clozapine, olanzapine, and quetiapine
consistently elevated both triglycerides and LDL-C,
implicating drug-specific metabolic pathways[27].
Mechanistically, FGAs lack strong effects on hepatic
lipogenesis, explaining their lipid neutrality.
Importantly, long-term maintenance trials revealed that
perphenazine and haloperidol maintained lipid stability
for > 12 months, whereas SGA users continued to
accumulate lipid abnormalities[3].

Blood pressure and cardiovascular outcomes:

As summarized in Table 4, none of the RCTs detected
meaningful increases in systolic or diastolic blood
pressure attributable to FGAsS[1],[3],[4],[16],[19]. Low-
potency FGAs occasionally induced transient orthostatic
hypotension through a:-adrenergic blockade, but chronic
hypertension was not observed[17],[23]. No RCT has
been powered for major cardiovascular events (MACE),
yet meta-epidemiologic reviews by Correll 2015 and
Leucht 2023 suggest that overall cardiovascular
mortality is lower among FGA-treated patients than
those receiving high-risk SGAs[15],[29]. The
explanation likely lies in the lesser contribution of FGAs
to the metabolic syndrome triad—weight gain, insulin
resistance, and dyslipidemia—known to drive long-term
cardiovascular risk.

Clinical implications

For psychiatric patients with obesity, prediabetes, or
dyslipidemia, choosing an FGA represents a rational
metabolic-sparing strategy, provided extrapyramidal and
tardive dyskinesia risks are weighed carefully. The
findings underscore the necessity of routine
cardiometabolic surveillance—baseline and 3-monthly
weight, BMI, waist circumference, blood pressure,
fasting glucose, HbAlc, and lipid panels—across all
antipsychotic classes. Indian Psychiatric Society
guidelines and international position statements
emphasize that metabolic monitoring remains
inconsistently implemented in clinical practice despite
clear evidence of its benefit[7],[8],[9],[10]. Proactive
monitoring ensures early detection of outlier responses
even within the relatively safe FGA group.

Another practical implication involves treatment
switching:  patients  experiencing  SGA-induced
metabolic toxicity (e.g., rapid weight gain, dysglycemia)
may benefit from switching to haloperidol, fluphenazine,
or perphenazine. Evidence suggests partial reversal of
metabolic parameters  within 12 weeks after

J Rare Cardiovasc Dis.

71

JOURNAL
f or rave
CARDIOVASCULAR DISEASES



How to Cite this: Padmanabhan SR, Shrine D, Kanagarajan SS, Nambi S. Metabolic footprints of first-generation antipsychotics: a systematic revie

RCT evidence. J Rare Cardiovasc Dis. 2025;5(S3):67-74.

discontinuing SGAs for FGAs, though long-term
adherence and EPS risks must be considered[19],[22].
Depot formulations such as haloperidol decanoate may
further minimize relapse risk while maintaining
metabolic neutrality.

Limitations of the current evidence

Despite strong internal validity of NMAs, the underlying
trials are often short in duration (6—12 weeks) and not
powered for hard metabolic or cardiovascular
endpoints[1],[4]. Follow-up beyond one year remains
limited, and heterogeneity across dosing, populations,
and reporting standards lowers the certainty to low-
moderate in many comparisons. Most trials originate
from high-income settings, limiting generalizability to
low- and middle-income populations where dietary
patterns and baseline metabolic profiles differ[16],[36].
Furthermore, NMAs assume transitivity across indirect
comparisons, an assumption occasionally violated when
trial designs diverge. Finally, individual susceptibility—
shaped by age, genetics, physical inactivity, and
comorbidities—may still yield metabolic changes even
with metabolically benign FGAs.

Future directions

There remains an urgent need for longer-duration,
adequately powered RCTs evaluating depot and oral
FGAs with systematic metabolic endpoints. Future
research should integrate standardized metabolic
monitoring bundles, lifestyle-modification arms, and
adjunctive  pharmacologic interventions such as
metformin or GLP-1 agonists, which have proven
efficacy in mitigating antipsychotic-induced weight
gain[21],[28]. Pragmatic, real-world comparative-
effectiveness trials across diverse populations will clarify
whether the metabolic neutrality observed in short RCTs
translates into reduced diabetes incidence and
cardiovascular mortality over decades. Additionally,
genomic and receptor-binding correlation studies could
delineate why certain low-potency FGAs (e.g.,
chlorpromazine) retain mild metabolic effects while
others remain inert.

CONCLUSION

In adult general psychiatry populations, first-generation
antipsychotics (FGAs) exhibit a markedly lower
cardiometabolic burden compared to second-generation
agents across randomized controlled trials conducted
between 2015 and 2025. The synthesis of high-quality
RCT and network meta-analytic evidence indicates that
high-potency FGAs such as haloperidol and
fluphenazine are associated with minimal or no weight
gain, neutral fasting glucose levels, and stable lipid
parameters, distinguishing them from metabolically
high-risk SGAs like olanzapine and clozapine[1],[3].[5].
This consistent metabolic neutrality across short- and
mid-term RCTs suggests that FGAs can be safely
considered in patients with pre-existing metabolic
vulnerability—including  obesity, prediabetes, or

dyslipidemia—when  neurological tolerability is
acceptable. Evidence from recent global meta-analyses
also supports the long-term weight stability of depot
formulations of FGAs relative to SGAs, reinforcing their
suitability in maintenance therapy for select
patients[4],[19].

Nevertheless, current data remain limited by the short
duration and small size of most FGA-focused RCTs, and
few have been adequately powered to assess long-term
outcomes such as new-onset diabetes, myocardial
infarction, or mortality[15]. Thus, while FGAs appear
metabolically safer, clinicians must maintain vigilant
metabolic monitoring—including regular assessments of
weight, waist circumference, blood pressure, fasting
glucose, and lipid profile—consistent with clinical
practice  guidelines and quality improvement
recommendations[7],[8].

In summary, FGAs represent a metabolically
conservative treatment option for psychotic disorders,
combining robust antipsychotic efficacy with a
substantially  lower  risk  of cardiometabolic
complications when used judiciously within a structured
monitoring framework
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