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Abstract

Background: Cases of intentional drug overdose are a frequent reason for emergency room presentation, but
the contribution of neuropsychotropic drugs (NPDs) to its clinical course is not well defined. We aimed to
identify demographic, clinical, treatment-related, and other characteristics distinguishing patients with NPD
ingestion.

Materials and Methods: In this single-center retrospective study, 247 adults presenting after intentional high-
dose drug ingestion were classified as isolated non-NPD (139), isolated NPD (83), or mixed (25) ingestion.
Groups were compared with univariate tests, and independent associations were assessed with multivariable
logistic regression accounting for potential confounders.

Results: The median age was 32 years and 74.1% were female. NPDs were involved in 43.7% of patients, most
commonly antidepressants (25.9%), antipsychotics (10.9%), and benzodiazepines (9.7%); isolated NPD
ingestion more often involved a single class (85.5% vs 51.1%; p<0.001). Own-medication use and a prior
psychiatric diagnosis were more frequent in the NPD groups (both p<0.001), and reduced consciousness was
more frequent with isolated NPD ingestion (14.5% vs 2.2%; p=0.002). Beyond these differences, isolated NPD
ingestion remained independently associated with central nervous system (CNS) manifestations on
multivariable analysis (AOR 4.29, 95% CI 1.97 to 9.33; p<0.001). During follow-up, most patients had an
uneventful course with no major events or deaths; however, many patients refused treatment or left before
completing observation.

Conclusions: NPD overdoses were distinguished by more frequent own-medication use, prior psychiatric
diagnosis, and CNS manifestations; supportive care was sufficient. However, frequent treatment refusal
limits these findings to the emergency room period and warrants post-discharge follow-up.
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Oz

Amag: Kasith ilag asir1 doz alimi olgulary, acil servise sik basvuru nedenlerindendir; ancak noéropsikotropik
ilaglarin (NPI) klinik tablo ve kisa dénem seyirdeki rolii yeterince tanimlanmamustir. Bu ¢alismada, NPI
alan olgularin demografik, klinik, tedavi yaklasimlar1 ve diger bazi agilardan farkliliklarini ortaya koymay
amacladik. Gere¢ ve Yontem: Bu tek merkezli retrospektif calismada, kasith yiiksek doz ilag alimiyla
basvuran 247 eriskin; izole NPI olmayan (139), izole NPI (83) ve mikst (25) ilag alim1 olarak siniflandirilda.
Gruplar tek degiskenli testlerle karsilastirildi; olasi karistiricilar: dikkate alan ¢ok degiskenli lojistik
regresyonla bagimsiz iliskiler belirlendi.

Bulgular: Hastalarin ortanca yasi 32 yil olup %74,1'i kadind1. NPI'ler olgularin %43,7'sinde saptands; en stk
antidepresanlar (%25,9), antipsikotikler (%10,9) ve benzodiazepinler (%9,7) idi. Izole NPI alimi daha sik
tek ilag smufi igeriyordu (%85,5'e kars1 %51,1; p<0,001). Kendi ilacin1 kullanma egilimi ve dnceki psikiyatrik
tan1, NP1 alan gruplarda daha sikt: (her ikisi igin p<0,001); biling diizeyinde azalma da izole NPI aliminda
daha sikt1 (%14,5'e kars1 %2,2; p=0,002). Bu farkliliklara ek olarak, regresyon analizinde izole NPI alim1
santral sinir sistemi (SSS) bulgulartyla bagimsiz olarak iligkili bulundu (AOR 4,29; %95 CI 1,97-9,33;
p<0,001). Takip stiresince hastalarmn biiyiik cogunlugunda klinik seyir sorunsuz olup major olay ya da
eksitus izlenmedi; ancak 6nemli bir boliimii tedaviyi reddetti ya da gozlemi tamamlamadan ayrilda.
Sonug: NPI alan kasith ilag asir1 doz alimi olgulari; daha sik kendi ilacini kullanma egilimi, onceki
psikiyatrik tan1 ve SSS bulgulariyla diger olgulardan ayrilmaktadir. Destekleyici tedavi ¢cogu olguda yeterli
olmakla birlikte, yiiksek tedavi reddi orani bulgular: acil servis donemiyle smirlamakta ve taburculuk
sonrasi izlemi gerektirmektedir.
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Highlights

* Isolated neuropsychotropic drug ingestion was independently associated with central nervous system
manifestations.

¢ Ingestion of medications prescribed to the patient was more prevalent in neuropsychotropic-related
overdoses.

Introduction

Drug intoxications are an important cause of emergency room (ER) visits worldwide and have been reported to
account for approximately 0.1% to 0.2% of all ER admissions in Tiirkiye, with rates varying by center (1-3). More
than half of high-dose drug ingestion cases, and in some series more than two-thirds, are intentional; intentional
drug overdose is defined in the literature as the deliberate ingestion of a medication above the therapeutic dose
(4,5). Among these exposures, neuropsychotropic drugs (NPDs) and analgesics stand out as the most frequently
ingested drug classes (6,7). NPDs are medications that act on the central nervous system to alter mood, cognition,
or behavior and are used in the treatment of psychiatric or neurological conditions (8,9).

Patients who overdose on NPDs may differ from those who ingest other drug classes in the proportion who use
their own prescribed medication, the prevalence of a prior psychiatric diagnosis, and the pattern of clinical
manifestations at presentation (10,11). In mixed ingestion, the clinical picture may become even more complex
because of polypharmacy (12). These distinctions are clinically relevant, as they may influence early ER assessment,
the choice of supportive interventions, and disposition decisions (13).

To the best of our knowledge, no study in Tiirkiye has separately examined the isolated-NPD patient group and
compared it with patients who ingested other drug classes while controlling for potential confounders through
multivariable analyses.

This retrospective study examined patients with isolated NPD, isolated non-NPD, and mixed ingestion, aiming to
compare these three groups in terms of demographic characteristics, clinical findings, treatments, and disposition,
and to identify clinical features independently associated with the type of ingestion; secondarily, it aimed to
position the medication profile of our cohort within local and international prescribing patterns.

Material and Methods

Study design and patient selection

This single-center, retrospective observational study included all patients aged 18 years and older who presented to
the ER of Hospital between 1 January and 30 June 2019 following intentional drug overdose, defined as deliberate
ingestion of a dose above the therapeutic range documented as such in the medical records (14). Accidental
overdoses and cases in which the ingested drug was completely unknown were excluded. Serum drug
concentrations were not systematically available; case identification and classification were based on documented
history, reported ingestion, and clinical assessment recorded in the charts, as rapid comprehensive toxicological
analysis is not routinely available in our emergency setting (15,16).

Data collection

Data were extracted from patient records by two independent, trained investigators using a standardized data
collection form, and any discrepancies were resolved by consensus. The following variables were recorded:
demographic characteristics (age, sex), ingested medications and their drug classes, time elapsed between ingestion
and ER arrival, whether the ingested drug was the patient’s own prescribed medication, prior/co-morbid psychiatric
diagnosis, history of previous suicide attempt, alcohol and substance co-ingestion, clinical findings on presentation
(vital signs, Glasgow Coma Scale [GCS] score, and systemic findings), treatments administered, psychiatric
consultation, and hospital disposition (discharge after completed treatment, treatment refusal, leaving against
medical advice, ward or intensive care unit admission, or transfer to an external center). Variables not documented
in the records were treated as missing rather than as negative findings, and statements such as “no seizures” were
reformulated as “not documented in the ER records.”

Drug classification
All ingested medications were assigned to one of 14 anatomical-therapeutic classes, adapted from the WHO
Anatomical Therapeutic Chemical (ATC) classification system to fit the medication profile and clinical groupings
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encountered in our cohort (17): benzodiazepines, antipsychotics, antidepressants, antiepileptics, antibiotics,
analgesics, antigripal agents, antihistamines, cardiovascular system drugs, antiplatelet and anticoagulant agents,
respiratory system drugs, gastrointestinal system drugs, endocrine drugs, and other (6).

The NPD category comprised benzodiazepines, antipsychotics, antidepressants, antiepileptics, psychostimulants,
mood stabilizers, and antidementia agents (8,9). No patient ingested a psychostimulant, mood stabilizer, or
antidementia agent; the observed NPD ingestions therefore consisted of benzodiazepines, antipsychotics,
antidepressants, and antiepileptics.

Opioid analgesics were not included within the NPD category, as they are pharmacologically classified as analgesics
rather than psychiatric medications and differ substantially from neuropsychotropic overdose in pathophysiology,
presentation, and management (for example, respiratory depression and naloxone as a specific antidote) (18,19,20).
The analgesics class was therefore treated as non-NPD to maintain a clinically homogeneous study population; no
opioid analgesic ingestion was recorded in the cohort.

Patients were then classified into three groups according to the type of ingestion: isolated non-NPD ingestion (Group
1, patients who had ingested only non-NPD classes), isolated NPD ingestion (Group 2, patients who had ingested
only NPD classes), and mixed ingestion (Group 3, patients who had ingested drugs from both categories).

Counting rules for medications

Two exposure measures were recorded for each patient. (a) Number of medication classes: the count of distinct
classes (from the 14-class list) to which the ingested drugs belonged; for example, three different analgesics counted
as 1, whereas one antidepressant plus one benzodiazepine counted as 2. (b) Total number of medications: the count
of distinct generic (active) substances ingested; two brand products with the same active substance counted as one,
whereas two different active substances counted as two even within the same class. In Table 1, medication-class
rows are presented at the exposure level, so class-level frequencies may sum to more than the number of patients
and percentages may exceed 100%; all other variables are presented at the patient level. In addition, each ingestion
was dichotomized as single-class or multiple-class (two or more medication classes) for between-group comparison.

Definitions of clinical findings

Central nervous system (CNS) findings were defined as any new neurological manifestation attributable to the
ingestion, in keeping with the nervous system features of the Poisoning Severity Score (21): dizziness or vertigo,
drowsiness, somnolence or lethargy, confusion or disorientation, agitation or restlessness, slurred speech, tremor,
ataxia, seizures, or any reduction in the level of consciousness, including a Glasgow Coma Scale (GCS) score below
15. Cardiovascular, gastrointestinal, and respiratory findings were classified in keeping with the corresponding
system categories of the Poisoning Severity Score (21): cardiovascular findings included hypotension (systolic blood
pressure <90 mmHg), hypertension (systolic blood pressure 2140 mmHg), palpitations, or chest pain; gastrointestinal
(Gl) findings included nausea, vomiting, hematemesis-melena, rectal bleeding, or diarrhea; and respiratory findings
were defined as an abnormal respiratory rate (>20 or <12 breaths/min) or depth. An electrocardiographic (ECG)
abnormality was defined as any new ECG change attributable to the ingestion documented in the records, including
rate or rhythm disturbances (sinus tachycardia, bradycardia, or arrhythmia), conduction abnormalities (PR or QRS
prolongation), QT or QTc prolongation, or ST-T changes. Activated charcoal, gastric lavage, and hydration were
grouped under “basic intoxication treatments,” whereas proton pump inhibitors, antiemetics, antidotes, and other
supportive interventions were grouped under “other treatments.” An adverse hospital disposition was defined as
ward or intensive care unit admission or transfer to an external center.

Missing data

Missingness was low for all variables (<2%) except for the time from ingestion to ER arrival, which could not be
determined in 48 patients (19.4%) because the time of ingestion was unknown in these cases. Because this
information was genuinely unavailable rather than simply unrecorded, and to avoid excluding the affected patients
and introducing potential selection bias into the multivariable models, this variable was not entered as a covariate
in the regression models. No imputation was performed; all analyses were based on complete cases for the variables
included in each model.

Ethical approval
This study was conducted in accordance with the Declaration of Helsinki and institutional ethical guidelines. The
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study was approved by the Clinical Research Ethics Committee of Umraniye Training and Research Hospital
(decision no. 225; date 20/11/2019). Since this study was retrospective, informed patient consent statement was not
obtained.

Statistical Analysis

All analyses were performed in Python 3.12 (pandas, NumPy, SciPy, and statsmodels). The normality of continuous
variables was assessed using the Kolmogorov-Smirnov test and histograms; because the data were not normally
distributed, descriptive statistics are reported as median (minimum-maximum). Three-group comparisons were
performed using the Kruskal-Wallis test for continuous variables and the Pearson chi-square test for categorical
variables; when more than 20% of expected cell counts were below 5, Fisher’s exact test or, for 2x3 tables, the Fisher-
Freeman-Halton test (approximated by Monte Carlo simulation) was used instead. When the omnibus test was
significant, pairwise comparisons were performed using the Mann-Whitney U test or the appropriate chi-square /
Fisher test, with Bonferroni correction. To address potential confounding, multivariable logistic regression models
were fitted for each clinical outcome, with adjustment for age, sex, polypharmacy (use of more than one medication
class), prior psychiatric diagnosis, previous suicide attempt, and use of the patient’s own prescribed medication.
Firth’s penalized logistic regression was used for outcomes with fewer than 80 events to reduce small-sample bias;
results are reported as adjusted odds ratios (aORs) with 95% confidence intervals (ClIs). Statistical significance was
set at P < 0.05 (two-sided).

Results

A total of 247 patients were analyzed. Median age was 32 (18-74) years and 74.1% were female. One drug class was
ingested by 142 patients (57.5%), two by 70 (28.3%), and three or more by 35 (14.2%). Overall, 108 patients (43.7%)
had ingested at least one neuropsychotropic drug (NPD); the most frequent classes were antidepressants (25.9%),
antipsychotics (10.9%), benzodiazepines (9.7%), and antiepileptics (4.9%), with subgroup distributions shown in
Table 1. No opioid analgesic was recorded, and no patient ingested a psychostimulant, mood stabilizer, or
antidementia agent. Seventy-two patients (29.1%) were evaluated by psychiatry during the ER visit, seizures were
not documented in any patient, and no deaths occurred during ER observation. Alcohol co-ingestion was recorded
in 17 patients (6.9%) and substance use in 5 (2.0%); all substance-use patients had also co-ingested alcohol.

Table 1. Demographic characteristics of patients and distribution of ingested medications

Variable n/N (%) or Median (Min-Max)
Age, years 32 (18-74)
Sex
Female 183/247 (74.1)
Male 64/247 (25.9)
Number of medication groups ingested
Single medication group 142/247 (57.5)
Two medication groups 70/247 (28.3)
Three or more medication groups 35/247 (14.2)
NPD intake
At least one NPD* 108/247 (43.7)
No NPD 139/247 (56.3)
Medication Classes**
NPD classes
Benzodiazepines 24/247 (9.7)
Alprazolam 9/24 (37.5)
Medazepam 11/24 (45.8)
Other benzodiazepines 4/24 (16.7)
Antipsychotics 27/247 (10.9)
Atypical 25/27 (92.6)
Typical 2/27 (7.4)
Antidepressants 64/247 (25.9)
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SSRIs 41/64 (64.1)
TCAs 4/64 (6.3)
SNRIs 5/64 (7.8)
Atypical 11/64 (17.2)
Other antidepressants 3/64 (4.7)

Antiepileptics 12/247 (4.9)
Non-NPD classes
Antibiotics 35/247 (14.2)
Analgesics 105/247 (42.5)
Antigripal agents 28/247 (11.3)
Antihistamines 11/247 (4.5)
Cardiovascular system drugs 9/247 (3.6)
Antiplatelet and anticoagulant agents 7/247 (2.8)
Respiratory system drugs 3/247 (1.2)
Gastrointestinal system drugs 28/247 (11.3)
Endocrine drugs 9/247 (3.6)
Other*** 55/247 (22.3)

Abbreviations: Data are presented as n/N (%) unless otherwise specified. Continuous variables are expressed as median (minimum-maximum). NPD:
Neuropsychotropic drug; SSRI: Selective serotonin reuptake inhibitor; TCA: Tricyclic antidepressant; SNRI: Serotonin-norepinephrine reuptake inhibitor.

*Among patients exposed to at least one NPD, 21 patients (19.4%) ingested more than one NPD class. **Some patients were exposed to multiple medication classes
and subclasses simultaneously; therefore, the sum of individual class and subclass frequencies may exceed the total number of patients. *** “Other” includes non-
NPD medications not classified under the predefined non-NPD medication groups listed above.

Patients were classified into three groups: isolated non-NPD (Group 1, n=139), isolated NPD (Group 2, n=83), and
mixed (Group 3, n=25); comparisons are shown in Table 2. Age, sex, blood pressure, pulse, and oxygen saturation
did not differ between groups (all p>0.10). The number of medication classes (p<0.001) and the total number of
ingested medications (p<0.001) were highest in Group 3. Single-class ingestion was more frequent in the isolated
NPD group than in the isolated non-NPD group (71/83, 85.5% vs 71/139, 51.1%; p<0.001); by definition, all mixed
ingestions involved two or more classes. The Glasgow Coma Scale (GCS) also differed (p=0.002): most patients had
a GCS of 15 (230/247, 93.1%), 17 (6.9%) had a GCS of 9-14, and none had a GCS of 8 or below; a reduced GCS was
more frequent in Group 2 than Group 1 (12/83, 14.5% vs 3/139, 2.2%; Bonferroni-corrected p=0.002).

Among categorical variables, the most pronounced difference was use of the patient's own prescribed medication:
62/83 (74.7%) in Group 2 and 18/25 (72.0%) in Group 3 versus 53/139 (38.1%) in Group 1 (p<0.001). A prior psychiatric
diagnosis was also more frequent in Groups 2 and 3 than Group 1 (69.9% and 56.0% vs 25.2%; Bonferroni-corrected
p<0.001). CNS manifestations were more frequent in Group 2 than Group 1 (33/82, 40.2% vs 17/139, 12.2%;
Bonferroni-corrected p<0.001), whereas GI manifestations were more common in Group 1 (31/139, 22.3%; overall
p=0.017, with no pairwise significance after correction). Sex, previous suicide attempt, ECG abnormality, respiratory
disturbance, treatments, psychiatric consultation, and hospital disposition did not differ between groups (all p>0.08;
Table 2).

Table 2. Comparison of demographic, exposure, history, clinical, treatment, and outcome variables between the
three patient groups.

Variable Group 1: Group 2: Group 3: Mixed Test Overall P | Post-hoc pairwise P *
Isolated Isolated ingestion (n =25) | statistic
non-NPD NPD (n=
(n=139) 83)
Demographic characteristics
Age, years 30 (18-74) 32 (18-63) | 38 (18-56) H=3.83 | 0.147 G1 vs G2: 0.423; G1 vs G3:
0.057; G2 vs G3: 0.171
Female, n (%) 101/139 62/83 (74.7) | 20/25 (80.0) x2=0.62 | 0.734 G1 vs G2: 0.757; G1 vs G3:
(72.7) 0.622; G2 vs G3: 0.790
Exposure (ingestion) characteristics
Number of 1 (1-6) 1(1-3) 2 (2-6) H=69.58 | <0.001 G1 vs G2: <0.001; G1 vs
medication classes G3: <0.001; G2 vs G3:
<0.001
Total number of 2 (1-8) 1(1-4) 3 (2-11) H=56.04 | <0.001 G1 vs G2: <0.001; G1 vs
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ingested G3: <0.001; G2 vs G3:
medications <0.001
Single-class 71/139 (51.1) | 71/83 (85.5) | 0/25 (0.0) X2=62.9 | <0.001 G1 vs G2: <0.001; G1 vs
ingestion, n (%)t G3: <0.001; G2 vs G3:
<0.001
Own prescribed 53/139 (38.1) | 62/83 (74.7) | 18/25 (72.0) X?2=31.65 | <0.001 G1 vs G2: <0.001; G1 vs
medication, n (%) G3: 0.002; G2 vs G3: 0.798
Time since 90 (20-1200) | 120 (15- 120 (30-1320) (n= | H=0.40 0.819 G1 vs G2: 0.549; G1 vs G3:
ingestion, min (n=110) 780) (n= 23) 0.736; G2 vs G3: 0.962
66)
Psychiatric history
Previous suicide 25/139 (18.0) | 23/83 (27.7) | 7/25 (28.0) x2=3.37 | 0.186 G1 vs G2: 0.095; G1 vs G3:
attempt, n (%) 0.274; G2 vs G3: 1.000
Prior psychiatric 35/139 (25.2) | 58/83 (69.9) | 14/25 (56.0) X2 =44.11 | <0.001 G1 vs G2: <0.001; G1 vs
diagnosis, n (%) G3: 0.004; G2 vs G3: 0.230
Clinical findings at presentation
Systolic BP, mmHg | 123 (89-200) | 121 (80- 120 (100-160) H=0.63 0.730 G1vs G2: 0.793; G1 vs G3:
160) 0.415; G2 vs G3: 0.596
Diastolic BP, 75 (40-118) | 70 (43-110) | 71 (50-100) H=257 0.277 G1 vs G2: 0.124; G1 vs G3:
mmHg 0.958; G2 vs G3: 0.319
Pulse, bpm 80 (50-120) | 83 (58-154) | 83 (60-109) H=241 0.300 G1vs G2: 0.152; G1 vs G3:
0.361; G2 vs G3: 0.881
Oxygen saturation, | 99 (70-100) | 98 (90-100) | 99 (92-100) H=0.59 0.745 G1 vs G2: 0.446; G1 vs G3:
% 0.926; G2 vs G3: 0.720
Glasgow Coma 15 (11-15) 15 (9-15) 15 (14-15) H=12.09 | 0.002 G1 vs G2: <0.001; G1 vs
Scale G3:0.128; G2 vs G3: 0.378
CNS symptoms, n | 17/139 (12.2) | 33/82 (40.2) | 8/24 (33.3) X2=23.77 | <0.001 G1 vs G2: <0.001; G1 vs
(%) G3: 0.014; G2 vs G3: 0.637
Gastrointestinal 31/139 (22.3) | 9/83 (10.8) | 1/25 (4.0) x2=812 | 0.017 G1 vs G2: 0.046; G1 vs G3:
symptoms, n (%) 0.031; G2 vs G3: 0.448
ECG abnormality, 16/139 (11.5) | 11/83 (13.3) | 3/25 (12.0) x2=0.15 | 0.957 G1 vs G2: 0.832; G1 vs G3:
n (%) 1.000; G2 vs G3: 1.000
Respiratory 2/139 (1.4) 0/83 (0.0) 0/25 (0.0) x2=157 | 0.624 G1 vs G2: 0.530; G1 vs G3:
disturbance, n (%) 1.000; G2 vs G3: 1.000
Treatments, n (%)
Activated charcoal | 83/139 (59.7) | 45/83 (54.2) | 16/24 (66.7) x2=1.37 | 0.504 G1 vs G2: 0.483; G1 vs G3:
0.652; G2 vs G3: 0.352
Hydration 69/138 (50.0) | 43/83 (51.8) | 12/25 (48.0) x2=0.13 | 0.936 G1 vs G2: 0.890; G1 vs G3:
1.000; G2 vs G3: 0.821
Gastric lavage 14/138 (10.1) | 14/83 (16.9) | 3/25 (12.0) X2=214 | 0.347 G1vs G2: 0.151; G1 vs G3:
0.728; G2 vs G3: 0.757
Other treatments 55/139 (39.6) | 22/82 (26.8) | 6/25 (24.0) x2=4.92 0.085 G1 vs G2: 0.059; G1 vs G3:
0.179; G2 vs G3: 1.000
Psychiatric 43/138 (31.2) | 23/83 (27.7) | 6/25 (24.0) x2=0.67 | 0.715 G1 vs G2: 0.650; G1 vs G3:
consultation 0.636; G2 vs G3: 0.801
Outcome, n (%)
Adverse 19/139 (13.7) | 14/82 (17.1) | 0/25 (0.0) X2=4.83 | 0.084 G1 vs G2: 0.559; G1 vs G3:
disposition 0.081; G2 vs G3: 0.037
(ward/ICU
admission or
transfer)

Abbreviations: Data are presented as median (minimum-maximum) for continuous variables and as n/N (%) for categorical variables. The Kruskal-Wallis test (H)
was used for continuous variables; for categorical variables the Pearson chi-square test (x?) was used, or the Fisher—Freeman-Halton exact test (Monte Carlo, 10,000

permutations) when >20% of cells had expected counts <5. Bold values indicate statistical significance.

* Post-hoc pairwise comparisons used the Mann-Whitney U test (continuous) or Pearson chi-square / Fisher-Freeman-Halton test (categorical). Raw P values are
reported; with three comparisons the Bonferroni-corrected threshold is P <0.017. + Single-class ingestion = ingestion confined to a single medication class. By definition,
all mixed ingestions involve >2 classes; the meaningful comparison is therefore between the two isolated groups (isolated NPD 85.5% vs isolated non-NPD 51.1%; G1
vs G2 P <0.001). NPD: neuropsychotropic drug; BP: blood pressure; CNS: central nervous system; ECG: electrocardiogram; ICU: intensive care unit. CNS symptoms
were defined as any ingestion-related neurological manifestation (e.g., dizziness, drowsiness, confusion, agitation, tremor, ataxia, or seizures) or a Glasgow Coma
Scale score below 15, as detailed in the Methods.
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Overall, 102 patients (41.1%) refused treatment and 52 (21.1%) left against medical advice, with 62.2% leaving before
completing the recommended observation; neither rate differed significantly across the three groups (p>0.05).

To determine whether these differences reflected the type of ingestion or underlying patient characteristics,
multivariable logistic regression was fitted for each outcome, adjusting for age, sex, polypharmacy, prior psychiatric
diagnosis, previous suicide attempt, and own-medication use (Table 3); Firth's penalized regression was used for
outcomes with fewer than 80 events. After adjustment, two associations persisted: isolated NPD ingestion was
independently associated with CNS manifestations (aOR 4.29, 95% CI 1.97-9.33; p<0.001), and GI manifestations
were less frequent in the mixed group (aOR 0.13, 95% CI 0.02-0.76; p=0.024). No other outcome (treatments,
psychiatric consultation, or disposition) differed after adjustment; a reliable adjusted estimate for adverse
disposition could not be obtained in the mixed group, where no such events occurred. All findings refer to the ER
observation period.

Table 3. Multivariable logistic regression of clinical outcomes by ingestion group.

Outcome Events (n) | Method Group 2 vs P Group 3 vs P
Group 1 Group 1
aOR (95% CI) aOR (95% CI)

CNS symptoms 58 Firth 4.29 (1.97 to <0.001 2.21(0.75 to 0.150
9.33) 6.51)

Gastrointestinal symptoms 41 Firth 0.44 (0.18 to 0.072 0.13 (0.02 to 0.024
1.08) 0.76)

Activated charcoal 144 MLE 0.83 (0.44 to 0.579 1.47 (0.56 to 0.434
1.58) 3.90)

Hydration 124 MLE 1.43 (0.75 to 0.278 1.11 (0.43 to 0.837
2.73) 2.87)

Gastric lavage 31 Firth 1.93 (0.79 to 0.147 1.86 (0.45 to 0.392
4.72) 7.66)

Other treatments 83 MLE 0.74 (0.37 to 0.402 0.70 (0.24 to 0.513
1.48) 2.04)

Psychiatric consultation 72 Firth 0.95 (0.47 to 0.891 0.92 (0.32 to 0.879
1.92) 2.69)

Adverse disposition (ward/ICU 33 Firth 1.15 (0.47 to 0.765 0.10 (0.01 to 0.109

admission or transfer) 2.79) 1.68)

Abbreviations: All models were adjusted for age, sex, polypharmacy (more than one medication class), prior psychiatric diagnosis, previous suicide attempt, and use
of the patient’s own prescribed medication. Bold values indicate statistical significance (P < 0.05). Firth, Firth’s penalized maximum likelihood logistic regression;
MLE, standard maximum likelihood logistic regression; aOR, adjusted odds ratio; CI, confidence interval; NPD, neuropsychotropic drug; CNS, central nervous
system; GCS, Glasgow Coma Scale; GI, gastrointestinal; ICU, intensive care unit.Group 1 (reference), isolated non-NPD ingestion; Group 2, isolated NPD ingestion;
Group 3, mixed ingestion. Adjusted odds ratios (aORs) with 95% confidence intervals.

Discussion

Main findings and comparison of the three groups

In this single-center retrospective study, we classified 247 adults presenting to the ER after intentional high-dose
ingestion into three groups: isolated non-NPD, isolated NPD, and mixed ingestion. Most patients ingested a single
drug class. Single-agent ingestion was significantly more common in the isolated NPD group than in the non-NPD
group (85.5% vs 51.1%), whereas the number of drug classes and the total number of ingested medications were
highest in the mixed group. This suggests that isolated NPD ingestion is often a targeted act involving a single,
usually own-prescribed psychotropic agent, whereas mixed ingestion reflects polypharmacy and a higher drug
burden.

Use of the patient's own prescribed medication and a prior psychiatric diagnosis were more frequent in the isolated
NPD and mixed groups than in the non-NPD group, whereas previous suicide attempts were similar. After
accounting for these baseline differences, two findings independently distinguished the groups: isolated NPD
ingestion was linked to CNS manifestations, with predominantly neurological findings and more frequent reduction
in consciousness, while non-NPD patients, who more often turned to drugs available at the time, had GI
manifestations more often. The mixed group had the lowest likelihood of GI manifestations despite the highest drug
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burden, which warrants caution given the small group size and possible suppression of GI symptoms by co-ingested
antiemetic or sedative agents. Treatments, psychiatric consultation, and hospital disposition were similar across
groups, although a substantial proportion of patients refused treatment or left against medical advice before
completing observation.

Demographic profile and local prescribing context

Most of our patients were women, with age concentrated in the second to fourth decades (1,22). The most frequently
ingested class was analgesics, and non-NPD ingestions were more common; this pattern is in line with series from
developing countries (5,23). The drug profile appears shaped by local prescribing habits: opioid analgesics,
prominent in Western series, were entirely absent, consistent with cautious opioid prescribing in our country, while
benzodiazepines were ingested less often than antidepressants, in line with their controlled ("green") prescription
status (24,25).

Drug distribution and toxicodynamic considerations

Among NPD ingestions in our cohort, in descending order of frequency, were antidepressants (25.9%),
antipsychotics (10.9%), benzodiazepines (9.7%), and antiepileptics (4.9%); most antidepressants were selective
serotonin reuptake inhibitors (SSRIs; 64.1%). This pattern reflects the widespread prescribing of SSRIs, which are
considered safer than TCAs in overdose (10,26). Escitalopram/citalopram and sertraline predominated, consistent
with rising SSRI prescribing worldwide and a possible link between SSRI use and intentional ingestion, particularly
in young individuals (7). Drug distribution differs across regions, reflecting geographic differences in prescribing
practices (27,28). TCA ingestion was rare and limited to amitriptyline, consistent with Turkish series (29). Atypical
antidepressants ranked second, with trazodone predominating, likely reflecting its off-label use for insomnia and
home availability (30). TCAs are particularly important in overdose: sodium-channel blockade causes life
threatening arrhythmias and seizures and alpha-adrenergic blockade causes hypotension; TCA toxicity is therefore
associated with a more severe course (31). SSRI overdose more often manifests with mild CNS depression,
gastrointestinal symptoms, and serotonin syndrome (26).

While the most frequently reported benzodiazepines in international series are clonazepam, alprazolam, and
diazepam, medazepam predominated in our cohort (12,28); the prominence of medazepam may reflect its frequent
prescribing for somatoform and anxiety disorders by non-psychiatrist physicians in Turkey, with consequent ready
availability at home. Benzodiazepines potentiate the GABA-A receptor and generally produce limited toxicity alone;
severe respiratory depression mostly reflects co-ingestion with other CNS depressants or alcohol (26). Although
ICU-admitted patients may have prolonged stays and more aspiration pneumonia, overall mortality does not differ
from other NPD classes (32).

Intentional antipsychotic ingestions have increased by about 150% since the early 2000s, paralleling the rise in
antipsychotic prescribing (7). Risperidone, olanzapine, and quetiapine predominate in international series (27),
whereas quetiapine is most frequent in Turkish data, possibly reflecting its off-label use for insomnia and anxiety
(33). In overdose, atypical antipsychotics can cause CNS depression, hypotension, tachycardia, anticholinergic
effects, and QT prolongation, while extrapyramidal findings are rare (26).

Among antiepileptics, valproic acid, carbamazepine, and lamotrigine were most frequently ingested and warrant
particular attention in overdose because of their multi-organ toxicity: the sodium-channel blockers carbamazepine
and lamotrigine can cause QRS prolongation and ventricular arrhythmia; carbamazepine can additionally
precipitate paradoxical seizures and status epilepticus, valproic acid hyperammonemia and encephalopathy, and
lamotrigine Stevens-Johnson syndrome (34,35).

Use of the patient’s own prescribed medication

A distinguishing feature of this cohort was the frequent use of the patient's own prescribed medication, which was
common in both the isolated NPD and mixed groups. This is consistent with Karatoprak et al., who reported that
most patients had taken medications available at home (36). Own-medication use and a prior psychiatric diagnosis
were markedly more frequent in the NPD-related groups; both were adjusted for in the multivariable models, and
the group differences in clinical outcomes, notably CNS manifestations, remained independent of them. Because
NPDs are prescribed to individuals with an underlying psychiatric disorder, this finding reflects a vulnerable patient
group with both increased access to these drugs and a high risk of self-harm (37,38). Therefore, at the prescribing
stage, safer agents, avoidance of polypharmacy, limited dispensed quantities, structured psychiatric follow-up,
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reassessment of medication access after an ingestion, and avoidance of high-risk combinations are recommended
(29,39).

Clinical management and hospital disposition

In our cohort the ER course was largely uneventful: most patients had a GCS of 15, none had a GCS <8 or a
documented seizure, and no deaths occurred during observation. Treatments, psychiatric consultation, and adverse
hospital disposition did not differ between groups. These findings are consistent with reports that supportive
treatment suffices in most intentional overdoses and that advanced interventions are needed only in a small
subgroup (22,40); nonetheless, intentional overdose carries a measurable risk of severe toxicity (34). The greater
frequency of CNS manifestations in the isolated NPD group supports prioritizing mental status and airway
monitoring after neurotropic agent ingestion. Sodium-channel blockers such as TCAs and carbamazepine require
serial ECG and, if toxicity is present, serum alkalinization with sodium bicarbonate, whereas SSRIs and
antipsychotics require QT monitoring (26). Therefore, particularly after ingestion of multiple agents or extended-
release preparations, patients should be closely monitored for CNS depression, respiratory insufficiency, cardiac
conduction abnormalities, and serotonin syndrome (26). Naloxone is a specific antidote for opioids, whereas
flumazenil is not routinely recommended for benzodiazepines because of the risk of withdrawal seizures with
proconvulsant co-ingestion; the mainstay of management is airway safety and supportive care (19,41).
Nonetheless, a substantial proportion of patients (62.2%) refused treatment or left against medical advice before
completing the recommended observation. This high rate means our findings should be interpreted as limited to the
ER observation period, since the observed uneventful course cannot be generalized to final outcomes. Because
poisoning patients who leave against medical advice carry an increased risk of repeat poisoning and mortality, ER-
based brief psychiatric evaluation and structured follow-up linkage are important (42).

Study limitations

Several limitations warrant consideration. As a single-center, retrospective investigation, the generalizability of our
findings may be limited despite the high patient volume. Because comprehensive toxicological analysis was not
routinely available, exposure ascertainment relied on patient or collateral report together with clinical assessment,
which may have led to misidentification of the agent or dose; in the emergency setting, however, laboratory
confirmation seldom alters acute management, length of stay, or prognosis (43). Psychiatric evaluation was
undertaken in only a minority of patients, which constrained both the differentiation of suicidal from impulsive
intent and the reliability of the psychiatric-history variables; consequently, all cases were analyzed within a single
intentional-overdose category, and standardized instruments such as ADORA or the SAD PERSONS scale could not
be applied, as the requisite information was not consistently documented. Our findings pertain solely to the
emergency room observation period, since the post-discharge course lay beyond the scope of the study. Finally, the
mixed-ingestion subgroup was small and exhibited no adverse outcomes, precluding reliable adjusted estimates,
while concomitant alcohol and substance use was infrequent, limiting its potential confounding influence, although
it may have been incompletely captured in the retrospective records.

Conclusion

Among adults presenting to a Turkish ER after intentional high-dose ingestion, NPD ingesters were distinguished
by use of their own prescribed medication, a prior psychiatric diagnosis, and more frequent CNS manifestations,
whereas mixed ingestion involved multiple drugs and, unexpectedly, fewer GI manifestations after adjustment. The
overall course was uneventful and supportive management sufficed in most cases; however, the substantial
proportion who refused treatment or left before completing observation underscores the importance of treatment
retention and post-discharge follow-up. These findings support addressing overdose risk at the prescribing stage,
through limited dispensed quantities, avoidance of polypharmacy, safer agent selection, and structured psychiatric
follow-up. Multicenter prospective studies are needed to determine whether these ER profile differences translate
into post-discharge outcomes.
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