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Introduction: Regarding a potential relationship between diabetes and the prognostic significance of hyperglycaemia in patients presenting with
acute myocardial infarction (AMI), there is still debate. Therefore, we aimed in this study to demonstrate the effect of hyperglycaemia on different
outcomes in AMI patients whether they are diabetic or not. Methods: Using the following search strategy: ‘Diabetes’ or ‘Diabetic’ AND ‘Acute
myocardial infarction’ OR ‘AMI” AND ‘hyperglycemia’ OR ‘glucose level’, we searched PubMed, Web of Science and Scopus for eligible articles
that should undergo the screening process to determine its ability to be included in our study. Using Review Manager version 5.4 software, we
conducted the meta-analysis of the included studies by pooling the mean difference (MD) in continuous variables, number and total of dichotomous
variables to measure the odds ratio (OR) and generic inverse variance of OR or hazard ratio (HR) as they were reported in the included studies.
Results: The difference between diabetes and non-diabetes patients regarding blood glucose level was found to be statistically significant with
standardised MD of 1.39 (95% confidence interval [CI]: 1.12, 1.66, P<0.00001). Hyperglycaemia in diabetic patients was statistically significantly
associated with mortality with HR of 1.92 (95% CI: 1.45,2.55, P<0.00001) and OR of 1.76 (95% CI: 1.15, 2.7, P=0.01). In non-diabetic patients
admitted with AMI, hyperglycaemia was statistically significantly associated with mortality with HR of 1.56 (95% CI: 1.31, 1.86, P < 0.00001)
and OR 0f2.89 (95% CI: 2.47,3.39, P<0.00001). Moreover, hyperglycaemia in diabetic patients admitted with AMI was statistically significantly
associated with occurrence of MACE with HR of 1.9 (95% CI: 1.19, 3.03, P = 0.007) and hyperglycaemia in non-diabetic AMI patients was
statistically significantly associated with occurrence of MACE with HR of 1.6 (95% CI: 1.15, 2.23, P = 0.006). Conclusion: Hyperglycaecmia
in AMI patients is a predictor of worse outcomes including MACE and mortality whether these patients are diabetic or not. Some factors act as
predictors for mortality in these patients including older age, higher glucose levels on admission and high Killip class.
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PD patients also have non-motor symptoms (NMSs), which
increases the total burden of morbidity associated with

INTRODUCTION

As the second most common neurodegenerative illness,
Parkinson’s disease (PD) affects 1% of people over 60 and

reaches 3% in the oldest age groups.!? Intracellular inclusions
harbouring aggregates of alpha-synuclein and the gradual
death of dopaminergic neurons in the pars compacta of the
substantia nigra, which results in striatal dopamine deficiency,
are hallmarks of neuropathology. Clinically, PD is defined as
having at least one extra cardinal motor characteristic (rigidity
or rest tremor) in addition to bradykinesia. The majority of
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parkinsonian disease.” The first neurodegenerative illness
for which very effective therapies were developed was PD.
Oral levodopa replacement treatment, which is superior to
apomorphine in its magnitude of effect on motor symptoms,
remains the gold standard for treating symptoms.® Strong
dopamine agonist apomorphine has affinity for all subtypes
of dopamine receptors. Its anti-parkinsonian action and
pharmacological profile are comparable to those of dopamine.
Sublingual apomorphine is beneficial for managing severe
‘off” phases in Parkinson’s disease, offering a non-invasive
administration method. In uncontrolled investigations,
apomorphine was initially shown to be beneficial for both motor
symptoms and non-motor symptoms (NMSs)?* in individuals
with advanced Parkinson’s disease (PD). These benefits were
sustained over time. More recently, its effectiveness in reducing
daytime ‘off” time has been demonstrated.

The response to levodopa is maintained in the long term, but
many patients develop challenging motor complications such
as motor fluctuations and dyskinesia as the disease progresses.
Apomorphine is now used to treat PD by managing motor
problems associated with levodopa. This can be done via
continuous subcutaneous mini-pump administration or by
intermittent subcutaneous pen injections. As PD advances,
motor fluctuations pose increasing challenges. These
fluctuations manifest as either predictable end-of-dose motor
decline (‘wearing-off’) or abrupt, unpredictable loss of
mobility (‘on-off”). While longer-acting dopamine agonists,
controlled-release levodopa, catechol-o-methyl transferase
inhibitors and amantadine are commonly employed, their
efficacy diminishes over time. More invasive options such
as subcutaneous apomorphine, intrajejunal levodopa and
deep brain stimulation (DBS) are considered as the disease
progresses. Subcutaneous apomorphine, administered
intermittently during ‘off’ periods or continuously via
infusion during waking hours, proves beneficial, albeit
limited by its invasive injection route and associated local
tolerability issues. Alternative administration methods, such
as intranasal apomorphine, sublingual and rectal routes, have
drawbacks such as nasal irritation or delayed onset and lower
response. Consequently, managing motor complications
remains a significant challenge for patients grappling with
fluctuating PD. We review the pharmacological and clinical
research on the effectiveness and safety of administering
subcutaneous or sublingual film apomorphine to treat motor
fluctuations in PD.

MeTtHoDS

Adhering to the Cochrane Handbook of Systematic Reviews of
Interventions at each step™ and following the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA)
statement’s guidelines, we conducted this systematic review
and meta-analysis.!! The protocol of the study with the full
details was registered on PROSPERO before conduction of
the steps of the systematic review and meta-analysis with
registration number (CRD42024558796).

Database searching

Using the following search strategy: ‘Apomorphine’ AND
‘Parkinson’s disease’ OR ‘Parkinsonism’ AND ‘Efficacy’ OR
‘Safety’, we searched PubMed, Web of Science and Scopus
for eligible articles that should undergo the screening process
to determine its ability to be included in our study.

Screening

After database searching, we removed the duplicates from
the resulting articles using EndNote version 77" software, and
then, we uploaded the remaining articles on Rayyan software!®
to conduct the process of screening. First, four authors who
worked independently conducted the screening by title and
abstract to see the eligibility for inclusion, and then, they
conducted full-text screening of the included articles from the
previous step. Any conflicts were referred to a senior author
to resolve.

Inclusion and exclusion criteria

The predetermined inclusion and exclusion criteria used for
screening were any observational (cohort, cross-sectional
or case—control) and randomised controlled trials (RCTs)
investigating the effects of apomorphine in PD. Review
papers, case reports and pieces written in languages other
than English were all disqualified. Narrative reviews, pooled
research and duplicate or incompletely detailed publications
were also disregarded.

Quality assessment

We used the Cochrane Risk of Bias 2 tool for RCTs!*!? to
check for randomisation process (selection bias), deviation
from intended interventions (performance bias), outcome
measurement (detection bias), missing outcome data (attrition
bias), selection of reported results (reporting bias) and other
potential biases. Two independent reviewers decided either
low, some concerns or high risk of bias and provided a quote
from the study report together with a justification for each
judgement. Any conflicts were resolved by discussion with a
third reviewer if necessary.

Data extraction

Using Microsoft Excel sheets, four independent authors
conducted the process of data extraction to extract the
baseline data (study design, country, sample size, groups,
age and gender) in addition to the outcomes (change in
UPDRS motor score, odds ratio [OR], hazard ratio [HR] of
adverse events as nausea, somnolence, headache, dizziness,
dyskinesia and neurological side effects of the included
studies). Any differences or conflicts were resolved by a
senior author.

Statistical analysis

Using Review Manager version 5.4 software,!''2 we conducted
the meta-analysis of the included studies by pooling the mean
difference (MD) in continuous variables, number and total of
dichotomous variables to measure the OR and generic inverse
variance of OR or HR as they were reported in the included
studies. The results were considered statistically significant at
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P <0.05. The used confidence intervals (CIs) were 95%, and
the I was used for testing the heterogeneity with the P value
for significance.

Sensitivity analysis

Using OpenMetaAnalyst software, we conducted
sensitivity analysis using a leave-one-out method to remove
the studies that caused heterogeneity in the heterogeneous
outcomes.

ResuLts

Database searching and screening

The database searching process yielded a total of 9 articles
with 960 duplicates, so a total of 3325 articles entered the title
and abstract screening. A total of 2365 articles were excluded,
and then, 27 articles were screened by full text to yield a total
of 13 articles!** for the meta-analysis. Figure 1 shows the
PRISMA flow diagram.

Quality assessment

We used the Cochrane Risk of Bias 2 tool for RCTs"! to
check for randomisation process (selection bias), deviation
from intended interventions (performance bias), outcome

measurement (detection bias), missing outcome data (attrition
bias), selection of reported results (reporting bias) and other
potential biases [Figure 2].

Baseline characteristics

All the included 13 articles were RCT studies conducted
in different countries including, the USA, Italy, Japan,
Germany, France, the United Kingdom and others. Most
of the studies compared apomorphine versus placebo. The
mean age of the participants ranged from 56.3 years to
72.3 years [Table 1].

Meta-analysis

Change in UPDRS motor score

The analysis of the UPDRS motor score, based on
11 studies with 855 patients, revealed a statistically
significant improvement favoring apomorphine (MD =
—0.50, 95% CI = [-1.11, 0.11], P = 0.11). Pooled studies
were heterogeneous (P = 0.00001; > = 97%). To address
the heterogeneity, we applied a random-effects model and
conducted a sensitivity analysis by excluding one study at a
time. Despite these efforts, the heterogeneity persisted, likely
due to methodological discrepancies and variations across the
included studies [Figure 3].

[ Identification of studies via databases and registers }

|

Records identified from:
PubMed (n = 2,271)
Scopus (n = 396)
Cochrane library (n = 238)
Web of Science (n = 420)

Identification

|

—®| automation tools (n = 55)

Records removed before screening:
Duplicate records removed (n = 960)
Records marked as ineligible by

Records removed for other reasons
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g Titl d abstract i
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A\ 4
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studies not evaluating the use of robot
assistant or conventional techniques,
Reviews, editorials, or conference
abstracts; or studies without relevant
outcomes

Figure 1: Preferred Reporting Items for Systematic Reviews and Meta-Analyses flowchart of included studies
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Nausea
Nausea in patients with PD was found to be more
statistically significantly associated with apomorphine
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Figure 2: Cochrane ROB 2

compared to the placebo group OR of 3.97 (95% CI: 2.12,
7.43, P =0.0001) and heterogeneity measured by I = 0,
P =0.48 [Figure 4].

Somnolence

Somnolence in patients with PD was found to be more
statistically significantly associated with apomorphine
compared to the placebo group OR of 6.36 (95% CI: 2.43,
16.62, P = 0.0002) and heterogeneity measured by 2 = 0,
P =0.43 [Figure 5].

Dizziness

Dizziness in patients with PD was found to be more statistically
significantly associated with apomorphine compared to the
placebo group OR of 5.40 (95% CI: 1.72, 16.98, P = 0.004)
and heterogeneity measured by > =0, P = 0.64 [Figure 6].

Dyskinesia

Dyskinesia in patients with PD was found to be more
statistically significantly associated with apomorphine
compared to the placebo group OR of 12.43 (95% CI: 2.30,
67.11, P = 0.003) and heterogeneity measured by I = 0,
P =0.82 [Figure 7].

Headache

Headache in patients with PD was found to be more statistically
significantly associated with apomorphine compared to the
placebo group OR of 3.20 (95% CI: 1.25, 8.15, P=2.44) and
heterogeneity measured by 2 =0, P = 0.94 [Figure 8].

Yawning

Yawning in patients with PD was found to be more statistically
significantly associated with apomorphine compared to the
placebo group OR of 4.36 (95% CI: 0.66, 28.79, P = 0.13)
and heterogeneity measured by > =0, P=0.97 [Figure 9].

Discussion

The current study showed that the change in UPDRS motor
scores was significantly improved in the apomorphine
group compared to the placebo group. Our included studies
assessed different routes of apomorphine administration,
including subcutaneous and sublingual methods. A study by

Apomorphine Placebo Mean difference Mean difference
Study or Subgroup Mean sD Total Mean sD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Grosset 2013 -26.8 12 32 -14.9 16.3 15 0.4% -11.90[-21.14, -2.66] —
Grosset 2013 C -19.5 136 40 9.9 96 15 09% -9.60[-16.03, -3.17] —_—
Grosset 2013 phase 2a -3.84 104 6 -4 11.69 6 0.2% 0.16 [-12.36 , 12.68] ——
Hattori 2014 -245 10.4 28 -2.3 10.4 28 1.2% -22.20[-27.65, -16.75] —_—
Hui 2020 -23.7 1.5 109 -14 1.4 108 7.9% -9.70 [-11.87 , -7.53] -
Katzenschlager 2018 -3.42 11.69 53 -0.89 9.73 53 22% -2.53[-6.62, 1.56) .
Nomoto 2015 -24 13.8 10 -4.1 122 6 02% -1990[-32.88,-692] —m0 o
Olanow 2019 -11.07 4.42 54 -35 3.96 55 14.9% -7.57[-9.15,-5.99] -
Stocchi 2023 -19.4 25 102 -22.2 27 97 70.8% 2.80[2.08,3.52) [
Thijssen 2022 9.3 59 19 5.7 8.7 6 0.7% -3.60[-11.05, 3.85) —e
Thijssen 2022 B 6.3 6 7 28 9 6 05% -9.10[-17.56 , -0.64] s
Total (95% Cl) 460 395 100.0% -0.50 [-1.11, 0.11]
Heterogeneity: Chi* = 314.87, df = 10 (P < 0.00001); 12 = 97%
Test for overall effect: Z = 1.61 (P = 0.11) 20 10 0 10 20
Test for subgroup differences: Not applicable Apomorphine Placebo

Figure 3: Analysis showing change in UPDRS motor score. CI: Confidence interval
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Apomorphine Placebo Odds ratio Odds ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
De Cock 2022 " 46 5 46 33.0% 2.58[0.82,8.13] -
Hattori 2014 7 28 0 28 3.2% 19.88[1.08, 367.55)
Katzenschlager 2018 12 54 5 53 34.1% 2.74[0.89, 8.43] | -
Nomoto 2015 1 10 0 6 46%  2.05[0.07,58.65] —_—
Olanow 2019 15 54 2 55 12.4% 10.19[2.20, 47.18) A
Stocchi 2023 22 97 1 6 126% 1.47[0.16 , 13.22) —_——
Total (95% CI) 289 194 100.0% 3.97 [2.12,7.43] ‘
Total events: 68 13 ) X ) )
Heterogeneity: Chi = 4.52, df =5 (P = 0.48); I*= 0% 0.002 01 1 10 500
Test for overall effect: Z = 4.32 (P < 0.0001) Placebo Apomorphine
Test for subgroup differences: Not applicable
Figure 4: Analysis showing nausea. Cl: Confidence interval
Apomorphine Placebo Odds ratio Odds ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Grosset 2013 1 32 1 15 29.3% 0.45[0.03,7.75) S me
Hattori 2014 6 28 0 28 8.6% 16.47[0.88 , 308.09] ! [ —
Katzenschlager 2018 12 54 2 53 349% 7.29[1.54,34.38) —.
Nomoto 2015 4 10 0 6 80% 900[0.40,203.30] —_———
Olanow 2019 7 54 1 55 19.2% 8.04[0.95,67.78) ———
Total (95% CI) 178 157 100.0%  6.36 [2.43, 16.62] ’
Total events: 30 4 _ ) ) )
Heterogeneity: Chi = 3.85, df = 4 (P = 0.43); 1= 0% 0.002 01 1 10 500
Test for overall effect: Z = 3.77 (P = 0.0002) Placebo Apomorphine
Test for subgroup differences: Not applicable
Figure 5: Analysis showing somnolence. Cl: Confidence interval
Apomorphine Control Odds ratio Odds ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
De Cock 2022 7 46 0 46 11.8% 17.66[0.98, 318.99] S
Grosset 2013 1 32 0 15 18.0% 1.48[0.06 , 38.37] _—t
Grosset 2013 C 6 40 0 15 17.0% 5.84[0.31, 110.28] —_——
Nomoto 2015 1 10 0 6 148% 2.05[0.07, 58.65] —_————
Olanow 2019 5 54 0 55 12.5% 12.33[0.66 , 228.75] 8 e
Thijssen 2022 1 7 1 6 259% 0.83[0.04,16.99] F —
Total (95% ClI) 189 143 100.0% 5.40[1.72, 16.98] ‘
Total events: 21 1 )
Heterogeneity: Chi* = 3.36, df = 5 (P = 0.64); I*= 0% 0005 01 1 10 200
Test for overall effect: Z = 2.89 (P = 0.004) Placebo Apomorphine
Test for subgroup differences: Not applicable
Figure 6: Analysis showing dizziness. Cl: Confidence interval
Apomorphine Control Odds ratio Odds ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
De Cock 2022 2 46 0 46 36.3% 5.22[0.24, 111.88) ——
Hattori 2014 5 28 0 28 31.0% 13.34[0.70, 253.89] 4 e
Katzenschlager 2018 8 54 0 53 32.7% 19.56[1.10, 348.12) S —
Total (95% CI) 128 127 100.0% 12.43 [2.30,67.11] -
Total events: 15 0 . ) ) )
Heterogeneity: Chi? = 0.40, df =2 (P = 0.82); I?= 0% 0005 01 1 10 200
Test for overall effect: Z = 2.93 (P = 0.003) Placebo Apomorphine
Test for subgroup differences: Not applicable

Figure 7: Analysis showing dyskinesia. Cl: Confidence interval

Carbone et al.**! demonstrated that continuous subcutaneous
apomorphine infusion (CSAI) is one of the mainstays of
treatment for severe Parkinson’s disease (PD), alongside deep
brain stimulation (DBS) and levodopa/carbidopa intestinal gel

(LCIG) infusions.?*?” In contrast to oral medications, infusion
therapies target continual dopaminergic activation and are
predicated on continuous drug administration. Stimulating
the striatal dopamine receptor continuously can prevent or
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Apomorphine Placebo Odds ratio Odds ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
De Cock 2022 4 46 i 46 156% 4.29[0.46,39.91] N T
Grosset 2013 4 32 4 15 204% 2.00[0.20,19.62) —_——
Grosset 2013 C 2 40 0 15 116% 2.01[0.09, 44.38) —_———
Grosset 2013 phase 2a 1 6 1 6 143% 1.00[0.05,20.83] SR S
Katzenschlager 2018 7 54 2 53 30.1% 3.80[0.75, 19.20] e
Olanow 2019 3 54 0 65 8.0% 7.54[0.38, 149.62) B —
Total (95% ClI) 232 190 100.0% 3.20 [1.25, 8.15] ‘
Total events: 21 5 )
Heterogeneity: Chi? = 1.24, df = 5 (P = 0.94); I = 0% 0005 01 1 10 200
Test for overall effect: Z =2.44 (P =0.01) Placebo Apomorphine
Test for subgroup differences: Not applicable
Figure 8: Analysis showing headache. Cl: Confidence interval
Apomorphine Control Odds ratio Odds ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Nomoto 2015 2 10 0 6 383% 3.82[0.16,94.13] —_——
Thijssen 2022 2 7 0 6 29.8% 5.91[0.23,151.19] = —
Thijssen 2022 B 1 6 0 6 31.9% 3.55[0.12,105.82] —_——
Total (95% Cl) 23 18 100.0% 4.36 [0.66 , 28.79) -
Total events: 5 0

Heterogeneity: Chi? = 0.05, df =2 (P =0.97); I?=0%
Test for overall effect: Z=1.53 (P =0.13)
Test for subgroup differences: Not applicable
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Figure 9: Analysis showing yawning. CI: Confidence interval

lessen drug-induced dyskinesias in addition to reducing
response oscillations. In contrast to sporadic apomorphine
injections, randomised placebo-controlled trials evaluating
the effectiveness of CSAI were notably lacking until recently.
The effectiveness of CSAI as monotherapy or in conjunction
with levodopa has been repeatedly documented in a number
of uncontrolled open-label trials,?*3” with an average ‘of’
time reduction of 59.3% and a reduction in dyskinesia severity
of 32.4%.8B" Consistent with these findings, a prospective
investigation verified a significant decrease in the occurrence
and intensity of dyskinesias among PD patients receiving
CSAILPY Improvements in dyskinesia typically correspond
with a reduction in oral medicine, suggesting that the reduction
in dyskinesia is greatest in individuals who can rely on CSAI
as a monotherapy.'? Antiemetics, such as trimethobenzamide
or domperidone, can be temporarily administered as a
prophylactic measure to decrease nausea and vomiting in
reaction to apomorphine.©3 At the initiation of apomorphine
treatment, patients are more likely to experience nausea,
vomiting, and hypotension with intermittent subcutaneous
apomorphine compared to continuous subcutaneous
apomorphine infusion (CSAI).? The most frequent adverse
responses are cutaneous and subcutaneous, which include
bruising, subcutaneous nodules and, in rare cases, necrosis
or abscess development at injection or infusion sites. Nausea
and somnolence are the next most common adverse reactions.
According to histology, subcutaneous nodules appear as
infiltrates that include lymphocytes, histiocytes, eosinophils
and pigments that resemble melanin. In chronic cases, there
may also be fibrosis.’**) Even while these skin responses
are often moderate, in rare instances, necrosis and abscess

may result in treatment withdrawal. By practicing good skin
cleanliness, switching up the injection location and using
fresh needles for every injection, this danger can be decreased.
Adverse responses involving the skin and subcutaneous
layers included bruises, subcutaneous nodules, and in rare
cases, necrosis or abscess formation. Based on controlled
trials, the adverse event profile of intermittent subcutaneous
apomorphine injections is typically mild to moderate. The
APO202 trial found that the incidence of adverse events was
nearly equal in the apomorphine and placebo groups (89% vs.
85%) and that the majority of the occurrences were classified as
treatment-emergent adverse events. Only yawning (40%) and
somnolence (35%) were recorded in the apomorphine group.

Dyskinesias were recorded as an adverse event in 35% of
patients treated with apomorphine and in 11% of the placebo
group. Thirty per cent of patients taking apomorphine reported
experiencing nausea during the trial’s inpatient phase; in
contrast, this was essentially never the case during the
outpatient period that followed.

Apomorphine has traditionally been administered
subcutaneously to patients with PD, either as a continuous
infusion or as sporadic pen injections. Although this approach
has shown to be effective, one of the most frequent side effects
is skin irritation, which can make therapy more difficult or
cause withdrawal.

Due to needle anxiety, this delivery may also provide
difficulties for certain individuals; for others, bradykinesia and
tremor may make the pen injection difficult to utilise in treating
an acute ‘of” phase. Apomorphine’s exceptional effectiveness
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is hampered by the absence of an ‘easier’ and less intrusive
administration method. As a result, several other delivery
methods have been tried, and several are now undergoing
clinical research.

The feasibility of oral apomorphine is hindered by the molecule’s
extensive first-pass hepatic metabolism.¢) Nevertheless, recent
studies in animal models of PD have explored the administration
of apomorphine and its prodrug (dipalmitoyl apomorphine)
through oral lipid-based formulations. Although still in the
pre-clinical phase, this formulation shows promise for achieving
sustained dopaminergic stimulation due to its controlled
drug release.’” Sublingual formulations of apomorphine
have been considered a practical alternative to subcutaneous
administration for many years.’#4 Requiring no needles,
causing minimal discomfort and being easily administered,
a sublingual formulation proves advantageous even during
severe ‘off” phases. An innovative sublingual apomorphine
formulation, represented by a bilayer two-film strip containing
apomorphine (APL-130277), has demonstrated consistent
efficacy in alleviating ‘off” periods across various clinical trials.

Previous studies!'**?l have shown that inhaled apomorphine
significantly improved UPDRS-III scores compared to placebo.
These results validate the conclusions drawn from our research.
In addition, apomorphine inhalation increased the likelihood
of both ‘wearing off” and ‘sudden off” events ending earlier
than placebo. Thijssen et al.?! conducted a study evaluating
the breath-actuated oral inhalation device, AZ-009, which
utilises Staccato technology.[**** Upon inhalation, this device
thermally generates fine acrosol particles of apomorphine,
facilitating rapid delivery to the deep lungs and subsequent
systemic absorption. Our findings demonstrate the efficacy
of apomorphine in improving motor function across various
routes of administration. However, the observed adverse
events range from mild to severe. We propose conducting
more targeted RCTs to precisely identify and characterise
these adverse events. Additionally, further evaluation of
apomorphine’s impact on neurological and cognitive aspects
is recommended to enhance our understanding of its usage
and provide more accurate insights.uent systemic exposure.

A significant strength of our systematic review and
meta-analysis lies in its exclusive focus on RCTs, enabling
a thorough comparison of apomorphine efficacy through
various routes of administration. Nevertheless, it is important
to acknowledge the potential limitation arising from variations
in drug dosage among the included studies. Consequently, we
advocate for further trials to elucidate the optimal dosage and
follow-up period, enhancing the precision and applicability
of future findings.

ConcLusioN

The effectiveness of apomorphine is evident in individuals
with PD, as it enhances the UPDRS motor score. The range
of adverse events associated with its use spans from mild to
moderate. It is advisable to conduct additional assessments

of the effects of apomorphine on neurological and cognitive
aspects. This will contribute to a more comprehensive
understanding of its utilisation and yield more precise insights
into its impact on these aspects.
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