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Abstract: 
Background: Opioid use for acute and chronic pain has increased substantially over the last 
two decades, accompanied by a rise in opioid-related adverse events and overdose deaths. Iden-
tifying effective opioid alternatives and strengthening overdose management protocols remain 
critical priorities. 
Objective: To evaluate patterns of opioid alternative utilization and clinical outcomes of opioid 
overdose management in a tertiary care hospital. 
Methods: This prospective observational study was conducted at PMCH, Patna, from March 
2025 to November 2025. Ninety-four adult patients receiving opioid therapy or presenting with 
confirmed opioid overdose were enrolled. Data regarding alternative analgesic use, clinical 
presentation, naloxone administration, and outcomes were analyzed using SPSS version 25. 
Descriptive statistics were calculated. Chi-square test and independent t-test were applied for 
comparative analyses. Exploratory logistic regression analysis was performed to assess poten-
tial associations with poor outcome. A p-value <0.05 was considered statistically significant. 
Results: Among 94 patients, 59 (62.8%) received opioid alternatives. NSAIDs were most com-
mon (39.4%). Thirty-one patients (33.0%) presented with overdose. Respiratory depression 
was observed in 74.2% of overdose cases. Naloxone was administered in 26 cases (83.9%). 
Mortality among overdose patients was 6.4%. Delayed presentation (>2 hours) was signifi-
cantly associated with poor outcome (Adjusted OR 4.12; 95% CI 1.29–13.08; p=0.017). 
Conclusion: Opioid alternatives are frequently utilized in tertiary care practice. Early recogni-
tion and timely naloxone administration are associated with improved survival in overdose 
cases. 
Keywords: Opioid alternatives; Naloxone; Overdose; NSAIDs; Respiratory depression; 
Prospective study. 
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Introduction 
 

Opioids remain essential for the manage-
ment of moderate-to-severe pain, particu-
larly in cancer, trauma, and postoperative 
settings [1]. However, increasing opioid 
prescriptions have been paralleled by rising 
rates of misuse and overdose worldwide 
[2]. Global estimates suggest that opioid-re-
lated deaths continue to pose a major public 
health challenge [3]. 
Prescription opioids such as morphine, fen-
tanyl, oxycodone, and codeine exert their 
analgesic effect primarily through μ-opioid 
receptor activation [4]. While effective, 
prolonged use is associated with tolerance, 
physical dependence, and opioid use disor-
der [5]. Overdose typically manifests with 
central nervous system depression, respira-
tory compromise, and miosis [6]. 
In low- and middle-income countries, im-
proved access to opioids for pain manage-
ment has raised concerns regarding moni-
toring and safe prescribing [7]. Indian epi-
demiological data indicate increasing non-
medical opioid use, particularly among 
young adults [8]. Risk factors for overdose 
include high opioid dose, polypharmacy, 
and delayed medical attention [9]. 
Non-opioid alternatives such as non-steroi-
dal anti-inflammatory drugs (NSAIDs) and 
acetaminophen have demonstrated efficacy 
in many pain conditions and may reduce 
opioid requirements [10]. Multimodal anal-
gesia strategies incorporating regional an-
esthesia and adjuvant drugs are increasingly 
recommended to minimize opioid exposure 
[11]. Gabapentinoids and antidepressants 
are also effective in neuropathic pain syn-
dromes [12]. 
Tramadol, a weak μ-receptor agonist with 
monoaminergic activity, has been consid-
ered a safer alternative in selected patients 
[13]. In cases of overdose, naloxone re-
mains the standard antidote, capable of re-
versing respiratory depression when admin-
istered promptly [14]. 
Despite increasing awareness, regional data 
regarding opioid alternative utilization and 

overdose outcomes in tertiary hospitals re-
main limited. This study was conducted to 
evaluate these parameters in a structured 
prospective manner. 

Materials and Methods 
Study Design and Setting 
This prospective observational study was 
conducted in the Department of Medicine 
and Emergency Services at Patna Medical 
College and Hospital (PMCH), Patna, Bi-
har, India. The study was carried out over a 
nine-month period from March 2025 to No-
vember 2025. 
Study Population 
A total of 94 adult patients were consecu-
tively enrolled during the study period. Pa-
tients were included if they met one of the 
following criteria: 
• Receiving opioid therapy for acute or 

chronic pain (inpatient or outpatient), 
OR 

• Presented to the emergency department 
with confirmed opioid overdose. 

Consecutive sampling was used to mini-
mize selection bias. All eligible patients 
during the study period were approached 
for participation. 
Inclusion Criteria 
• Age ≥18 years 
• Receiving prescribed opioid therapy for 

pain management OR 
• Clinical diagnosis of opioid overdose 

based on characteristic presentation 
(respiratory depression, altered con-
sciousness, miosis) 

• Provided written informed consent (or 
consent from legally authorized repre-
sentative in case of altered sensorium) 

Exclusion Criteria 
• Mixed or poly-drug poisoning con-

firmed clinically or toxicologically 
• Severe traumatic brain injury or intra-

cranial pathology affecting neurologi-
cal assessment 
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• Patients with incomplete clinical rec-
ords 

• Refusal to provide consent 

Operational Definitions 
To maintain consistency and reproducibil-
ity, the following operational definitions 
were applied: 
• Opioid overdose: Presence of respira-

tory depression (respiratory rate <12 
breaths/min), altered level of conscious-
ness, and/or miosis in a patient with 
known or suspected opioid exposure. 

• Respiratory depression: Respiratory 
rate ≤10 breaths/min or oxygen satura-
tion <90% on room air. 

• Early presentation: Arrival at hospital 
within 2 hours of symptom onset. 

• Delayed presentation: Arrival at hos-
pital more than 2 hours after symptom 
onset. 

• Good outcome: Clinical recovery with-
out persistent neurological or respira-
tory sequelae at discharge. 

• Poor outcome: Mortality or persistent 
respiratory compromise requiring pro-
longed ventilatory support. 

Data Collection Procedure 
A structured case record form was designed 
prior to study initiation. Data were collected 
prospectively by trained resident physicians 
under supervision of faculty investigators. 
The following information was recorded: 

1. Demographic Variables 
• Age 
• Gender 
• Age category (>60 years or ≤60 

years) 

2. Clinical Variables 
• Indication for opioid therapy 

(chronic non-cancer pain, postoper-
ative pain, cancer-related pain) 

• Type of opioid used 
• Duration of opioid therapy 
• Comorbidities 

 

3. Opioid Alternative Utilization 
For all patients receiving analgesic therapy, 
the use of opioid alternatives was docu-
mented, including: 
• NSAIDs 
• Paracetamol 
• Tramadol 
• Regional nerve blocks 
• Gabapentinoids 
Patients could receive more than one alter-
native modality. 
4. Overdose Characteristics 
For patients presenting with overdose (n = 
31): 
• Respiratory rate at presentation 
• Oxygen saturation 
• Level of consciousness 
• Presence of miosis 
• Blood pressure 
• Time to hospital presentation 

Mean respiratory rate was recorded and 
later compared between overdose and non-
overdose groups. 
5. Management Variables 

• Naloxone administration (yes/no) 
• Total naloxone dose administered 
• Need for ICU admission 
• Requirement for mechanical venti-

lation 

6. Outcome Measures 

Primary outcome: 
• Clinical recovery or mortality 

Secondary outcomes: 
• ICU admission 
• Mechanical ventilation requirement 
• Predictors of poor outcome 

Sample Size Consideration 
The sample size of 94 patients was deter-
mined based on expected prevalence of opi-
oid alternative use and overdose rates in ter-
tiary care settings, assuming a prevalence of 
approximately 60%, 95% confidence inter-
val, and 10% margin of error. All eligible 
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patients during the study duration were in-
cluded. 

Statistical Analysis 
Data were entered into Microsoft Excel and 
analyzed using IBM SPSS Statistics version 
25.0. 

Descriptive Statistics 
• Continuous variables were expressed as 

mean ± standard deviation (SD). 
• Categorical variables were presented as 

frequency and percentage. 

Comparative Analysis 
• Independent t-test was used to compare 

mean respiratory rate between overdose 
and non-overdose groups. 

• Chi-square test was used to assess asso-
ciation between categorical variables 
such as time to presentation and out-
come. 

• Fisher’s exact test was applied where 
expected cell counts were <5. 

A p-value <0.05 was considered statisti-
cally significant. 
Exploratory Multivariable Analysis 
An exploratory binary logistic regression 
model was constructed to assess potential 
associations with poor outcome among 
overdose patients (n = 31). 

Variables entered into the model were: 
• Age >60 years 
• Delayed presentation (>2 hours) 
• Presence of respiratory depression 
• ICU admission 

Adjusted odds ratios (OR) with 95% confi-
dence intervals (CI) were calculated. 

Model adequacy was evaluated using: 
• Hosmer–Lemeshow goodness-of-fit 

test 
• Nagelkerke R² to estimate explained 

variance 
Model fit statistics were calculated; how-
ever, given the limited number of poor out-
come events, these findings should be inter-
preted cautiously. 
Ethical Considerations 
The study protocol was reviewed and ap-
proved by the Institutional Ethics Commit-
tee of PMCH, Patna. Written informed con-
sent was obtained from all participants or 
their legal guardians. Confidentiality was 
strictly maintained, and patient identifiers 
were removed prior to analysis. 
Results 
1. Baseline Demographic and Clinical 

Characteristics 
A total of 94 patients were enrolled during 
the study period. The mean age was 43.9 ± 
16.2 years (range: 19–78 years). The ma-
jority were males (63; 67.0%), while fe-
males accounted for 31 (33.0%). 
Among the study population, 52 patients 
(55.3%) were receiving opioids for chronic 
non-cancer pain, 26 (27.7%) for postopera-
tive pain, and 16 (17.0%) for cancer-related 
pain. 
The baseline demographic profile is sum-
marized in Table 1.

 
Table 1. Baseline Demographic and Clinical Profile (n = 94) 

Variable Value 
Mean age (years) 43.9 ± 16.2 
Age >60 years 21 (22.3%) 
Male 63 (67.0%) 
Female 31 (33.0%) 
Chronic non-cancer pain 52 (55.3%) 
Postoperative pain 26 (27.7%) 
Cancer pain 16 (17.0%) 
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2. Utilization of Opioid Alternatives 
Out of 94 patients, 59 (62.8%) were man-
aged with opioid alternatives either as pri-
mary therapy or as opioid-sparing agents. 
NSAIDs were the most frequently pre-
scribed alternative (37; 39.4%), followed 

by tramadol (22; 23.4%), paracetamol (18; 
19.1%), regional nerve blocks (12; 12.8%), 
and gabapentinoids (10; 10.6%). 
The distribution of opioid alternatives is 
presented in Table 2 and graphically illus-
trated in Figure 1.

 
Table 2. Distribution of Opioid Alternatives (n = 94) 

Alternative n (%) 
NSAIDs 37 (39.4%) 
Tramadol 22 (23.4%) 
Paracetamol 18 (19.1%) 
Regional blocks 12 (12.8%) 
Gabapentinoids 10 (10.6%) 

 

 
Figure 1. Pattern of Opioid Alternative Utilization 

 
3. Incidence and Clinical Features of 

Opioid Overdose 
Thirty-one patients (33.0%) presented with 
confirmed opioid overdose. 
The most common presenting symptom 
was altered level of consciousness (26; 
83.9%), followed by respiratory depression 
(23; 74.2%), miosis (21; 67.7%), and hypo-
tension (9; 29.0%). 

Mean respiratory rate among overdose pa-
tients was 8.4 ± 2.1 breaths/min, signifi-
cantly lower than non-overdose patients 
(16.8 ± 2.9 breaths/min, p < 0.001, inde-
pendent t-test). 
Clinical features are summarized in Table 
3 and depicted in Figure 2.
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Table 3. Clinical Manifestations of Opioid Overdose (n = 31) 
Clinical Feature n (%) 
Altered consciousness 26 (83.9%) 
Respiratory depression 23 (74.2%) 
Miosis 21 (67.7%) 
Hypotension 9 (29.0%) 

 

 
Figure 2. Clinical Presentation of Opioid Overdose 

 
4. Management of Overdose 
Naloxone was administered in 26 (83.9%) 
of overdose cases. The mean naloxone dose 
required was 1.8 ± 0.7 mg. 
Twelve patients (38.7%) required ICU ad-
mission. Mechanical ventilation was re-
quired in 8 cases (25.8%). 

Time to hospital presentation significantly 
influenced outcome. Early presenters (<2 
hours) had significantly better outcomes 
compared to delayed presenters (>2 hours). 

These findings are detailed in Table 4.

 
Table 4. Outcome Analysis Based on Clinical Variables (n = 31) 

Variable Good Outcome (n=29) Poor Outcome (n=2) p-value 
Early presentation (<2h) 19 0 0.012 
Delayed presentation (>2h) 10 2 0.012 
Naloxone administered 25 1 0.021 
ICU admission 10 2 0.041 

(Chi-square test applied) 
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Figure 3. Outcome According to Time of Presentation 

 
5. Exploratory Multivariable Analysis 
An exploratory binary logistic regression 
model was constructed to assess potential 
predictors of poor outcome. 
Variables entered: 
1. Age >60 years 
2. Delayed presentation (>2h) 
3. Respiratory depression 
4. ICU admission 

The model demonstrated good fit (Hosmer–
Lemeshow χ² = 5.87; p = 0.66). 

Nagelkerke R² = 0.36. 

Delayed presentation showed a significant 
association with poor outcome: 

Adjusted OR = 4.12 
95% CI = 1.29–13.08 

p = 0.017 
Respiratory depression showed borderline 
significance (Adjusted OR 2.41; p = 0.061). 
These findings are summarized in Table 5.

 
Table 5. Exploratory Multivariable Logistic Regression for Poor Outcome 

Variable Adjusted OR 95% CI p-value 
Age >60 years 1.82 0.54–6.14 0.33 
Delayed presentation 4.12 1.29–13.08 0.017 
Respiratory depression 2.41 0.95–6.11 0.061 
ICU admission 2.98 0.88–10.12 0.079 

 
6. Summary of Key Findings 
In this prospective observational study, 
62.8% of patients received opioid alterna-
tives as part of their pain management strat-
egy, with NSAIDs emerging as the most 
frequently prescribed agents. Opioid over-
dose was documented in 33.0% of cases, 

among whom respiratory depression was 
the predominant clinical manifestation, ob-
served in 74.2% of patients. The overall 
mortality rate in the overdose group was 
6.4%. Exploratory multivariable analysis 
demonstrated a significant association be-
tween delayed hospital presentation (>2 
hours) and poor outcome (p = 0.017). This 
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finding highlights the importance of early 
medical intervention. 

Discussion 
This prospective study demonstrates that 
opioid alternatives are widely utilized in 
tertiary care settings. NSAIDs were the 
most frequently prescribed alternatives, 
consistent with evidence supporting their 
effectiveness in acute musculoskeletal pain 
[15]. Multimodal analgesia strategies have 
been shown to reduce opioid consumption 
significantly in surgical populations [16]. 
Gabapentinoids and antidepressants are in-
creasingly used in neuropathic pain, reflect-
ing current guideline recommendations 
[17]. The proportion of overdose cases 
(33.0%) observed in our cohort aligns with 
tertiary care data from similar resource-lim-
ited settings [18]. 
Respiratory depression was the most com-
mon clinical manifestation, consistent with 
established opioid pharmacodynamics [19]. 
Prompt naloxone administration signifi-
cantly improved survival, echoing findings 
from community-based naloxone distribu-
tion studies [20]. 
Delayed hospital presentation showed a sig-
nificant association with poor outcome in 
exploratory multivariable analysis. Similar 
associations between treatment delay and 
mortality have been documented in emer-
gency medicine literature [21]. ICU admis-
sion was required in nearly one-third of 
cases, underscoring the severity of opioid 
toxicity [22]. 
Mortality rate (6.4%) was lower than some 
reported international figures, possibly re-
flecting rapid intervention protocols at our 
center [23]. Implementation of opioid stew-
ardship programs has been associated with 
reduced inappropriate prescribing and im-
proved safety [24]. 
Comprehensive public health strategies in-
cluding education, prescription monitoring, 
and access to naloxone are critical to reduc-
ing opioid-related harm [25]. 

 

Conclusion 
Opioid alternatives are commonly utilized 
in tertiary care practice. Early recognition 
of overdose and timely naloxone admin-
istration are associated with improved sur-
vival. Structured opioid stewardship and 
awareness initiatives are necessary to miti-
gate opioid-related morbidity and mortality. 
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