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Abstract
Background: The European Medicines Agency (EMA) Designated Medical Event (DME) framework
enables immediate single-case prioritization in EudraVigilance for rare, inherently severe, drug-
attributable adverse reactions. In contrast, the Important Medical Event (IME) list relies on routine
aggregate quantitative monitoring, delaying signal detection for critical, low-incidence entities such as
Neuroleptic Malignant Syndrome (NMS). 

Objective: This study uses NMS as a case study to demonstrate the necessity of capturing rare, cross-
specialty neuro-iatrogenic risks under high-priority safety surveillance, proposing its formal inclusion in
the EMA Designated Medical Event list. 

Methods: Standardized coding alignment was verified using MedDRA (version 29.1). A focused cross
specialty pharmacological mapping evaluated the clinical spectrum of NMS triggers across medical
specialties. Operational benchmarking was conducted against the four core EMA requirements for DME
designation: inherent severity, drug attributability, baseline prevalence, and cross therapeutic footprint. 

Results: NMS meets all EMA operational benchmarks for DME status: high severity with 5% to 11.6%
mortality (rising to ~50% in acute renal failure), predominantly iatrogenic drug attribution, low baseline
incidence (0.02% to 3% among exposed patients), and broad cross-therapeutic transversality. 

Discussion and conclusion: NMS fully aligns with EMA Designated Medical Event (DME) criteria due to
its high drug attributability, severe mortality, low baseline incidence, and cross-therapeutic footprint.
Reclassifying NMS from routine Important Medical Event (IME) monitoring to the DME list via its existing
MedDRA Preferred Term (PT 10029282) shifts surveillance from aggregate quantitative detection to
proactive single-case prioritization, addressing diagnostic vulnerabilities outside psychiatric settings and
safeguarding patient safety.

Introduction
The Designated Medical Event (DME) framework was established by the European Medicines Agency
(EMA) as a dedicated safety net for signal management, functioning as a high-priority filter in
EudraVigilance to enable proactive single-case prioritization for medical review of life-threatening
adverse reactions, unlike the Important Medical Events (IME) framework, which relies on aggregated
quantitative metrics (1–3). Both frameworks, IME and DME, are operationalized through standardized
lists maintained by the EMA. By identifying MedDRA-coded conditions that are inherently serious,
predominantly drug-attributable, and rare in the general population, the DME list allows signal detection
assessors to prioritize high-concern individual reports independently of standard statistical
disproportionality thresholds (4, 5). However, despite fulfilling all operational criteria for DME designation
(high drug-attributability, severity, and baseline rarity), certain critical entities, particularly complex drug-
induced neuropsychiatric syndromes such as Neuroleptic Malignant Syndrome (NMS), remain
unexplainedly omitted from the list and relegated to routine IME monitoring.
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NMS, a rare life-threatening condition triggered by dopamine-receptor antagonists or the abrupt
withdrawal of dopaminergic agents, illustrates this regulatory gap (6). Depending on the clinical
population, therapeutic agent, duration of treatment, and surveillance methodology, the estimated
incidence of neuroleptic malignant syndrome ranges from 0.02% to 3% among exposed patients, with
onset typically occurring within the first month of therapy (7, 8). Affecting all age groups and
demographics equally, its global frequency directly reflects regional antipsychotic prescribing patterns
(8). Central dopamine receptor blockade remains the core trigger of NMS, most frequently caused by
high-potency first-generation antipsychotics, though atypical antipsychotics, low-potency neuroleptics,
antiemetics, lithium, tricyclic antidepressants, and other pharmacologic agents are also implicated (6, 9).
Its cardinal features comprise altered mental status, fever, muscular rigidity, and autonomic instability,
requiring prompt recognition and interprofessional management (7, 8).

Transversal across psychiatry, gastroenterology, and neurology, and other clinical specialties, NMS is a
rare condition carrying significant lethality and severe systemic complications, fully satisfying the
requirements of high severity, baseline rarity, and strong drug attribution (8). Relegating NMS to routine
quantitative monitoring limits early signal detection, making surveillance overly dependent on cumulative
case numbers rather than proactive single-case evaluation. Therefore, this manuscript uses NMS as a
case study to demonstrate the necessity of capturing rare, cross-specialty neuro-iatrogenic risks under
high-priority safety surveillance, advocating for its formal inclusion in the EMA’s DME list.

Methodology and Results
To verify that the well-described clinical entity aligned with regulatory coding standards, the term was
queried in the official MedDRA Browser (version 29.1). NMS maps directly to the Preferred Term
Neuroleptic malignant syndrome (PT: 10029282), nested under the High Level Term Muscle tone
abnormal within the Nervous system disorders System Organ Class (10). Utilizing this standardized PT
ensures exact alignment with the terminology employed by the EMA for automated signal detection in
EudraVigilance.

A cross specialty pharmacological mapping was conducted to evaluate the full clinical spectrum of NMS
beyond its traditional psychiatric paradigm (11). Triggers were systematically categorized by underlying
mechanism, encompassing direct central D2 receptor blockade, acute dopaminergic depletion, and
complex neuromodulatory interactions across diverse drug classes. This focused mechanistic synthesis
is detailed in Table 1.
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Table 1
Pharmacological spectrum, medical specialties, and underlying mechanisms of Neuroleptic malignant
syndrome An evaluation of the regulatory gap was performed by systematically benchmarking the

clinical and epidemiological characteristics of the PT Neuroleptic malignant syndrome against the four
core operational requirements defined by the EMA for DME list inclusion. as summarized in Table 2.

Specialty and
Clinical Setting

Pharmacological
Class

Representative
Agents

Pathophysiological
Mechanism

References

Psychiatry and
Anesthesiology

Typical and Atypical
Antipsychotics

Haloperidol,
Olanzapine,
Risperidone,
Clozapine

Direct central D2
receptor blockade

(9, 12, 13)

Gastroenterology
and Internal
Medicine

Gastroprokinetic
Antiemetics

Metoclopramide,
Domperidone,

Promethazine

Central D2 receptor
blockade across the
blood brain barrier

(14, 15)

Neurology and
Geriatrics

Dopaminergic
Antiparkinsonians

Levodopa,
Pramipexole,
Amantadine

Abrupt withdrawal
or rapid dose
reduction of central
dopaminergic tone

(16, 17)

Psychiatry and
Neurology

Mood Stabilizers Lithium,

Sodium
Valproate

Cyclic adenosine
monophosphate
depletion and
GABAergic
enhancement
amplifying
dopaminergic
blockade

(18–20)

Antidepressants Sertraline,
nortryptiline

Indirect serotonin
mediated dopamine
inhibition or acute
withdrawal
dopaminergic drop

(21–23)

Psychostimulants Methylphenidate Dopamine uptake
inhibition with
secondary
GABAergic
deficiency

(24–26)

Acetylcholinesterase
Inhibitors

Donepezil,
varenicline

Cholinergic surge
inducing central
dopaminergic and
cholinergic
imbalance

(27, 28)
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Table 2
Operational evaluation of Neuroleptic malignant syndrome against EMA DME inclusion criteria.

EMA DME
Operational
Benchmark

Regulatory Requirement Clinical Evaluation of PT Neuroleptic malignant
syndrome

Inherently Severe
/ Life-
Threatening

High mortality risk or
high potential for
permanent, disabling
sequelae.

Neuroleptic malignant syndrome mortality
currently ranges from 5% to 11.6%, rising to
approximately 50% when complicated by acute
renal failure (8).

High Drug
Attributability

Event is almost
exclusively iatrogenic,
with negligible non-drug
etiology.

Predominantly drug-related causal attribution,
though rare non-pharmacological triggers such as
metabolic disorders and surgical device
adjustments can also precipitate
hypodopaminergic crises (6, 8, 16).

Cross-
Therapeutic
Transversality

Spans multiple, unrelated
medical specialties and
drug classes.

Transversal across Psychiatry, Neurology,
Gastroenterology, Internal Medicine, Geriatrics,
Emergency Medicine, and Anesthesiology (6, 7, 9).

Low Baseline
Frequency

Extremely low baseline
incidence to prevent
operational "signal
fatigue".

Estimated neuroleptic malignant syndrome
incidence ranges from 0.02% to 3% among
exposed patients, varying by population, agent,
treatment duration, and adverse event surveillance
methodology (7).

Current
Regulatory
Status

Active priority single-
case alert filtering in
EudraVigilance.

Excluded from the priority list and relegated to
standardized, aggregated quantitative surveillance
within the official IME framework (1, 2).

Discussion
The precise alignment of the condition with a discrete Preferred Term demonstrates that integration into
the Designated Medical Event framework requires no architectural modification to MedDRA or
EudraVigilance databases, though evaluating technical database architecture falls outside the primary
scope of this study.

The cross therapeutic footprint detailed in Table 1 highlights a critical diagnostic and reporting
vulnerability across medical specialties. Because causative triggers extend beyond psychiatry into
gastroenterology, neurology, geriatrics, and intensive care, reporters outside psychiatric settings
including non psychiatric clinicians, hospital pharmacists, and marketing authorisation holders may fail
to promptly attribute early systemic manifestations to an iatrogenic syndrome. This diagnostic ambiguity
could lead to underreporting or misclassification in primary Individual Case Safety Reports. Relegating
the condition to routine quantitative monitoring under the IME list compounds this delay, as
disproportionality algorithms rely on aggregated case volumes that a rare, highly dispersed event cannot
rapidly generate. Furthermore, evidence in signal management practices demonstrates that events
prioritized on DME lists achieve higher rates of signal validation and regulatory confirmation compared
to those relegated to routine IME surveillance (4).
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Benchmarking the condition against the EMA operational benchmarks confirms complete alignment
with all core inclusion requirements for Designated Medical Event status. The documented low
background incidence ensures that automated single case alerts will not induce signal fatigue among
regulatory assessors, while the high mortality and iatrogenic causality necessitate immediate
prioritization. Formalizing DME status triggers immediate single case evaluation by regulatory assessors
in EudraVigilance, eliminating the administrative detection lag inherent to periodic aggregate analysis
under the IME framework.

This analysis draws upon EMA Good Pharmacovigilance Practices guidelines, demonstrating that the
inclusion of Neuroleptic Malignant Syndrome via its existing MedDRA Preferred Term (PT 10029282)
enables seamless technical integration into the DME list without database modifications. However, as a
targeted mechanistic synthesis rather than a systematic review, specific clinical subgroup variations may
be omitted. Additionally, while full operational alignment with EMA criteria is established, the real-world
impact of DME designation on early signal detection performance can only be empirically confirmed
once NMS is formally reclassified from routine IME monitoring to the DME list within EudraVigilance.

Conclusion
NMS fully meets all EMA Designated Medical Event criteria: high drug attributability, severe mortality, low
baseline incidence, and a broad cross-therapeutic footprint. Reclassifying Preferred Term 10029282
from routine IME monitoring to the DME list transforms aggregate quantitative surveillance into
proactive single-case prioritization, strengthening signal detection and safeguarding patient safety
across all prescribing specialties.
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