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Abstract

Fentanyl, a potent synthetic mu-opioid receptor agonist, is widely used for pain management. Due to its high
lipophilicity and low molecular weight, fentanyl can rapidly cross the blood-brain barrier, facilitating its swift
entry into the central nervous system (CNS). While many of its adverse drug reactions (ADRs) are well-docu-
mented, neurological effects such as aphasia remain exceedingly rare.

We report the case of a 55-year-old female who developed aphasia after receiving fentanyl for postoperative

pain. This case was taken from the surgery department as part of the Pharmacovigilance elective under the
Department of Pharmacology.
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Introduction

The World Health Organization (WHO) defines an ad-
verse drug reaction (ADR) as "aresponse to a medica-
tion thatis noxious and unintended and occurs at doses
normally used in humans [1]." In developed coun-
tries, ADRs rank among the leading causes of mor-
tality and morbidity [2]. They contribute significant-
ly to increased mortality rates, hospital admissions,

prolonged hospitalization, elevated healthcare costs,
and the removal of drugs from the market. The mani-
festations of ADRs are influenced by various factors,
including genotype, age, gender, race, underlying
medical conditions, drug class, administration route,
and drug-drug interactions. Following post-market-
ing surveillance, various drugs have been linked to
ADREs categorized as types A and B, with less frequent
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occurrences of types C and D, according to Rawlins'
classification system [3]. Type A (augmented) reac-
tions are more prevalent, whereas Type B (bizarre)
reactions, while rare, are severe and pose consider-
able clinical challenges due to their unpredictability
and potential recurrence at any dosage [4].

Opioids are among the oldest and most potent phar-
macological agents for treating severe pain; howev-
er, their use is associated with serious side effects
such as respiratory depression, addiction, drowsi-
ness, nausea, and constipation. While their efficacy
in acute pain management is well established, their
long-term use for chronic pain remains a growing
concern and is under critical scrutiny [5]. Amongst
the opioids, fentanyl is a synthetic opioid agonist
which acts on the mu-opioid receptor. It is 100 times
more potent than morphine. The activation of the
mu-opioid receptors are responsible for causing an-
algesic effect [6].

Fentanyl has been associated with ADRs ranging
from minor side effects like itching and nausea to se-
rious, life-threatening complications such as respira-
tory depression and cardiac arrest. Central nervous
system manifestations include delirium, sedation,
nausea, vomiting, and constipation. Notably, dizzi-
ness and respiratory depression are serious concerns,
with the latter increasing the risk of apnea and death
when administered beyond safe therapeutic limits.
Fentanyl-induced respiratory depression is exacer-
bated by vagus nerve stimulation, which can also
lead to bradycardia [7].

In this case report, we present a rare ADR of fen-
tanyl, namely aphasia. Aphasia is defined as “an
acquired language disorder often due to brain in-
jury that affects expressive and receptive language
[8].”According to the Vigiaccess database, nervous
system disorders make 14% of all the ADR’s associ-
ated with fentanyl use. However, only 170 cases out
of more than 60,000 cases have been associated with
aphasia [9].This makes it a very rare adverse event
and hence is worth reporting.

Case Report

A 55-year-old woman with no known comorbidities
presented to the surgery outpatient department (OPD)
with complaints of abdominal pain and constipation

for two days. A biopsy was performed, which was
suggestive of high-grade dysplasia. The patient sub-
sequently underwent a right-sided hemicolectomy
with a side-to-side ileocolic anastomosis. Following
surgery, she experienced severe pain at the surgical
site, for which an intravenous fentanyl infusion was
administered at a rate of 2 mL per hour. On the same
day, she developed aphasia, and her Glasgow Coma
Scale (GCS) score dropped to nine (E2V2M5). (The
highest possible GCS is 15, and the lowest is 3). Bi-
lateral pupils were round, equal, and reactive to light.
There was no respiratory distress, and her SpO2 was
97%. An urgent neurology consult was sought, and
it was advised to discontinue fentanyl. Magnetic res-
onance imaging (MRI) of the brain and magnetic
resonance angiography (MRA) of the head and neck
were performed, both of which were normal. The pa-
tient was subsequently shifted to the intensive care
unit (ICU) for monitoring. By the next day, her GCS
score improved to 14 (E4V4M6) and later to 15. She
was transitioned to intravenous infusion of tramadol
with ketamine at a rate of 8 mL per hour and remained
comfortable. On discontinuation of the drug, the pa-
tient was recovering thereby indicating a reversible
aphasia. The Naranjo score was 6 (probable), indicat-
ing a probable causal relationship between fentanyl
and the observed adverse event.

Ten elements make up the validated, structured
Naranjo Probability Scale, which is used to deter-
mine the probability that an adverse event is caused
by a particular medication. According to the direc-
tion and strength of the evidence, each item is given
a score based on the response—"Yes," "No," or "Do
not know"—with corresponding point values of -1, 0,
+1, or +2. The probability of an ADR is classified as
definite (scoring >9), probable (score 5-8), possible
(score 1-4), or doubtful (score <0) based on the cu-
mulative score. The total score, which represents the
degree of causation vary from -4 to +13 [10].

Discussion

World Health Organization (WHO) defines adverse
drug reaction (ADR) as “a response to a medication
that is noxious and unintended and occurs at doses
normally used in man.” ADRs are common in all hos-
pitals, whether they are primary care or tertiary care.
ADRs not only impact patients' quality of life but also
increase the burden on the healthcare system. Their
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elevated mortality and morbidity make them a major public health concern [11].

Opioids are substances that bind to opioid receptors in the human body. They are considered the most potent
painkillers. Opioid receptors are G protein-coupled and include mu (p), delta (3), kappa (), nociceptin/or-
phanin (N/OFQ), and zeta (ZOR). Mu receptors primarily mediate pain relief and euphoria; delta receptors
contribute to both analgesia and mood regulation; kappa receptors provide pain relief but may also cause dys-
phoria; and nociceptin receptors influence pain, memory, and anxiety [12].

Fentanyl is rapidly distributed in the Central Nervous System (CNS) resulting in neural circuit dysfunction
and neuro-inflammation, which is labelled as a potential mechanism for ADR’s related to the CNS [13]. Ac-
cording to VigiAccess (launched by the WHO in 2015 to provide public access to information on ADRs), a
total of 272,573 cases of fentanyl-related ADRs have been reported. The following figure (Figure 1) illustrates
the various categories of reported ADRs [9].
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Figure 1: Distribution of ADR’s Associated with Fentanyl

In our patient, aphasia occurred following fentanyl administration and could not be attributed to any other
cause. The transient episode of aphasia resolved upon discontinuation of fentanyl. Hence, we believe that the
aphasia is a rare complication of fentanyl and that reporting this case is critical to raising awareness.

Conclusion

This case highlights a rare but potentially serious adverse drug reaction—aphasia—associated with fentanyl
administration. Although fentanyl is a widely used and effective opioid analgesic, especially in postoperative
pain management, its use warrants close monitoring due to its diverse and sometimes unpredictable effects on
the central nervous system. The temporal relationship between drug administration and the onset of aphasia,
along with resolution following drug withdrawal and a Naranjo score of 6 (probable), strongly suggests a
causative link. While common ADRs of fentanyl are well-documented, rare manifestations like aphasia may
go unrecognized, leading to delayed diagnosis or unnecessary investigations. This case underscores the im-
portance of vigilant pharmacovigilance, timely recognition of atypical ADRs, and the need for individualized
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opioid management strategies. Increased awareness
and reporting of such rare events can contribute to
improved patient safety and informed clinical deci-
sion-making.

Financial support and sponsorship

Nil

Conflict of interest
There is no conflict of interest

Consent
Consent has been taken.

References

1.

Abhilasha P, Bhatti N, Joseph G, Badyal DK (
2024) Sodium valproate-induced hyperammone-
mia: A case series in a tertiary care hospital.
Cureus 16.

Siddhu CK, Joseph G, Bhatti N, Badyal D (2023)
Paracetamol induced facial puffiness: An uncom-
mon case report. NJPT 1: 170-172.

Cacabelos R, Naidoo V, Corzo L, Cacabelos N,
Carril JC (2021) Genophenotypic factors and
pharmacogenomics in adverse drug reactions. Int
J Molec Sci 22: 13302.

Elzagallaai AA, Greff MJ, Rieder MJ (2017)
Adverse drug reactions in children: the double-
edged sword of therapeutics. Clin Pharmacol
Ther 101: 725-735.

5.

6.

10.

I1.

12.

13.

SteinC(2018)Newconceptsinopioidanalgesia. Ex-
pert opinion on investigational drugs 27: 765-775.
Taylor KP, Singh K, Goyal A (2022) Fentanyl
Transdermal. StatPearls [Internet]. Treasure Is-
land (FL): StatPearls Publishing. https://www.
ncbi.nlm.nih.gov/books/NBK555968/ .

Barletta C, Di Natale V, Esposito M, Chisari M,
Cocimano G, et al. (2025) The Rise of Fentanyl:
Molecular Aspects and Forensic Investigations.
Int J Mol Sci 26: 444.

Castro N, Hula WD, Ashaie SA (2023) Defining
aphasia: content analysis of six aphasia diagnostic
batteries. Cortex 166: 19-32.

World Health Organisation (2015) https://www.
vigiaccess.org/.

Naranjo CA, Busto U, Sellers EM, Sandor P, Ruiz
I, et al. (1981) A method for estimating the prob-
ability of adverse drug reactions. Clin Pharmacol
Ther 30: 239-245.

Joseph G, Bhatti N, Badyal DK, Kaur P (2025)
Stevens—Johnson syndrome: An adverse drug re-
action with various drugs. [JPP 1-4.

Gustafsson M, Silva V, Valeiro C, Joaquim J, van
Hunsel F, et al. (2024) Abuse and Medication Er-
rors’ Adverse Events Associated with Opioids—A
Systematic Review. Pharmaceuticals 17: 1009.
Han Y, Cao L, Yuan K, Shi J, Yan W, et al.( 2022)
Unique pharmacology, brain dysfunction, and
therapeutic advancements for fentanyl misuse and
abuse. Neuroscience Bulletin 38: 1365-1382.

Copyright: ©2025 Ashley Accamma Babu. This is an open-access article distributed under the terms of the Creative Common:

Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original author
and source are credited.

J. of Adv Clin Neu Res

Vol:1.1, Pg:4



