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Abstract
Managing neuropathic pain in older adults is a major clinical challenge. This commentary synthesizes emerg-
ing preclinical and clinical evidence on a critical concern: morphine, a cornerstone opioid analgesic, may 
paradoxically exacerbate neuropathic pain in the aging population. In the context of an age-related pro-
inflammatory state (neuroinflammatory priming) and altered μ-opioid receptor (MOR) function, chronic mor-
phine administration can activate glial cells (microglia and astrocytes), elevate pro-inflammatory cytokines, 
and induce opioid-induced hyperalgesia (OIH). This evidence challenges the traditional view of morphine as a 
neutral analgesic and reframes it as a potential modulator of the neuropathic pain cycle in the vulnerable aged 
nervous system. Consequently, a paradigm shift in clinical practice is warranted. We argue for prioritizing mul-
timodal, non-opioid strategies (e.g., gabapentinoids, SNRIs), employing extreme caution with opioid prescrib-
ing using a "start low, go slow" approach, and integrating comprehensive geriatric assessment to guide safer 
therapeutic decision-making for the elderly.
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Introduction

With the ongoing demographic shift towards an aging 
population worldwide, physicians are increasingly re-
quired to manage elderly patients [1]. Chronic pain is one 
of the most prevalent health issues among the elderly, and 
neuropathy, as a leading cause of this pain, profoundly 
impacts quality of life [2]. With increasing age, the risk 
of neurotoxicity, drug tolerance, and exacerbation of neu-
ropathic pain changes [3]. Despite therapeutic advances, 
opioids—especially morphine—continue to be employed 
in managing severe and treatment-resistant pain [4]. How-
ever, aging is accompanied by structural and functional 

changes in both the peripheral and central nervous sys-
tems that can alter the response to morphine [5]. Emerg-
ing evidence indicates that morphine may contribute to 
the development or exacerbation of neuropathic pain via 
inflammatory and glial-mediated mechanisms [6]. This 
editorial commentary aims to synthesize evidence, com-
prehensively examine this complex interplay, and provide 
an integrated perspective from preclinical and clinical evi-
dence to guide safer therapeutic decision-making for the 
aging population.

Age-related changes in the nervous system and 
implications for pain management

Peripheral neuropathy is common in individuals over 55, 
affecting approximately 3–4% of this population [7]. Both 
animal and human studies indicate that aging is associ-
ated with “neuroinflammatory priming,” characterized by 
baseline elevations of pro-inflammatory cytokines such as 
IL-1β, IL-6, and TNF-α in central and peripheral nervous 
systems [8, 9]. Reduced levels of neurotrophic factors and 
impaired blood-brain barrier function further increase the 
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the potential for opioids to exacerbate neuropathic pain 
in older adults, treatment should prioritize individualized, 
multimodal approaches. Comprehensive geriatric assess-
ment is essential to account for renal and hepatic function, 
cognition, comorbidities, fall risk, and polypharmacy, 
which together heighten the likelihood of adverse effects 
[11, 19]. When opioids such as morphine are unavoidable, 
a cautious “start low, go slow” strategy with close moni-
toring for opioid-induced hyperalgesia, cognitive impair-
ment, and functional decline is critical [20]. Non-opioid 
agents, including gabapentinoids (gabapentin, pregabalin) 
and certain antidepressants, remain first-line therapies and 
may confer additional benefits for sleep and mood, which 
are often affected in neuropathic pain [11, 19]. However, 
these medications are not without risk: gabapentinoids 
may cause dizziness, sedation, peripheral edema, and gait 
instability, increasing fall risk, especially when combined 
with other central nervous system depressants [21]; an-
tidepressants such as serotonin-norepinephrine reuptake 
inhibitors and tricyclic antidepressants can contribute to 
hyponatremia, orthostatic hypotension, anticholinergic ef-
fects, and cardiac conduction abnormalities [22].
Overall, the management of neuropathic pain in older 
adults requires a careful balance of risks and benefits, 
guided by individualized, multimodal strategies. Future 
research should focus on well-designed clinical studies to 
clarify translational relevance and identify predictive bio-
markers.
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vulnerability of the aged nervous system [10].
Accurate pain assessment in older adults is essential but 
challenging, particularly in those with cognitive or sen-
sory impairments [11]. While not all tools are specific to 
neuropathic pain, multidimensional evaluation remains 
critical. Behavioral scales such as the Face, Legs, Activ-
ity, Cry and Consolability (FLACC) scale [12] highlight 
the importance of observational assessment, whereas 
validated screening tools like DN4 or painDETECT ques-
tionnaires can aid self-reported evaluation in cognitively 
intact patients [11].
Age-related changes in pharmacokinetics and pharma-
codynamics influence opioid exposure and response. In 
older adults, renal function decline reduces clearance of 
morphine-6-glucuronide (M6G), while plasma volume 
and distribution are decreased, resulting in higher tissue 
exposure during the initial hours post-dosing [13]. These 
effects are associated with increased activation of mi-
croglia and astrocytes, reflected by elevated expression of 
Iba1 and GFAP markers, along with increased production 
of pro-inflammatory cytokines [14]. While these findings 
provide important mechanistic insights, they originate 
from experimental models and therefore should not be 
directly extrapolated to clinical outcomes without cau-
tion. Clinical Evidence and Management Implications 
Pharmacokinetic Evidence in Humans: evidence from 
pharmacokinetic studies indicates that aging markedly 
decreases the volume of distribution (nearly 50% of that 
in younger adults) and plasma clearance of morphine. 
Consequently, drug concentrations in the peripheral com-
partment are higher, leading to enhanced tissue exposure 
during the first few hours post-dosing [15]. Consequently, 
initial morphine dosing should be individualized based on 
age and weight, with careful titration according to clinical 
response [16].While these findings provide mechanistic 
insights, they cannot be directly extrapolated to humans 
without caution.
In clinical settings, older adults receiving opioids experi-
ence higher rates of adverse outcomes, including delirium, 
cognitive impairment, and falls [17, 18]. Observational 
studies also suggest that patients with pre-existing neu-
ropathy on long-term opioid therapy may report higher 
neuropathic pain scores; however, these associations do 
not establish causality, highlighting the need for well-con-
trolled clinical trials. Although animal studies support the 
hypothesis that morphine may enhance neuroinflammation 
in the presence of pre-existing neuropathic changes, defin-
itive causal relationships in humans remain unproven, and 
these mechanisms should be interpreted as biologically 
plausible but not clinically confirmed.

Conclusions

Aging alters the neuroimmune environment and may 
modify responses to morphine. Animal studies suggest 
that morphine could amplify neuroinflammation, whereas 
clinical evidence primarily demonstrates associations with 
adverse outcomes rather than definitive causation. Given 

C
O

M
M

E
N

TA
R

Y

https://doi.org/10.1186/s44158-024-00182-2 
https://doi.org/10.1093/bja/aet123
http://www.antpublisher.com/index.php/APT/index


99  Shima Hashemi, et al.

All Rights Reserved

macokinetic and pharmacodynamic considerations for 
older adults. Drugs Aging, 2024, 41(6): 507-519. [Cross-
ref]  

4.	 Busse J, Wang L, Kamaleldin M, Craigie S, Riva J, Montoya 
L, et al. Opioids for chronic noncancer pain: a systematic 
review and meta-analysis. JAMA, 2018, 320(23): 2448-
2460. [Crossref]  

5.	 Pickering G, & Leplege A. Herpes zoster pain, posther-
petic neuralgia, and quality of life in the elderly. Pain 
Pract, 2011, 11(4): 397-402. [Crossref]  

6.	 Grace P, Maier S, & Watkins L. Opioid-induced central 
immune signaling: implications for opioid analgesia. 
Headache, 2015, 55(4): 475-489. [Crossref]  

7.	 Hanewinckel R, van Oijen M, Ikram M, & van Doorn P. 
The epidemiology and risk factors of chronic polyneu-
ropathy. Eur J Epidemiol, 2016, 31(1): 5-20. [Crossref]  

8.	 La Sala G, & Farini D. Glial cells and aging: from the CNS 
to the cerebellum. Int J Mol Sci, 2025, 26(15): 7553-
7564. [Crossref]  

9.	 Wang R, Ren H, Gao Y, & Wang G. Editorial: role of glial 
cells of the central and peripheral nervous system in the 
pathogenesis of neurodegenerative disorders. Front Ag-
ing Neurosci, 2022, 14: 920861. [Crossref]  

10.	 Knox E, Aburto M, Clarke G, Cryan J, & O'Driscoll C. The 
blood-brain barrier in aging and neurodegeneration. Mol 
Psychiatry, 2022, 27(6): 2659-2673. [Crossref]  

11.	 Giovannini S, Coraci D, Brau F, Galluzzo V, Loreti C, Cali-
andro P, et al. Neuropathic pain in the elderly. Diagnos-
tics, 2021, 11(4): 613-625. [Crossref]  

12.	 Herr K. Pain assessment strategies in older patients. J 
Pain, 2011, 12(3 Suppl 1): S3-s13. [Crossref]  

13.	 Tobin D, Lockwood M, Kimmel P, Dember L, Eneanya N, 
Jhamb M, et al. Opioids for chronic pain management in 
patients with dialysis-dependent kidney failure. Nat Rev 

Nephrol, 2022, 18(2): 113-128. [Crossref]  
14.	 Fullerton E, Rubaharan M, Karom M, Hanberry R, & 

Murphy A. Advanced age attenuates the antihyperalgesic 
effect of morphine and decreases μ-opioid receptor ex-
pression and binding in the rat midbrain periaqueductal 
gray in male and female rats. Neurobiol Aging, 2021, 98: 
78-87. [Crossref] 

15.	 Owen J, Sitar D, Berger L, Brownell L, Duke P, & Mitenko 
P. Age-related morphine kinetics. Clin Pharmacol Ther, 
1983, 34(3): 364-368. [Crossref] 

16.	 Macintyre P, & Jarvis D. Age is the best predictor of post-
operative morphine requirements. Pain, 1996, 64(2): 
357-364. [Crossref]  

17.	 Paul A, Smith C, Rahmatullah M, Nissapatorn V, Wilai-
ratana P, Spetea M, et al. Opioid analgesia and opioid-in-
duced adverse effects: a review. Pharmaceuticals, 2021, 
14(11): 1091-1105. [Crossref]  

18.	 Virnes R, Tiihonen M, Karttunen N, van Poelgeest E, 
van der Velde N, & Hartikainen S. Opioids and falls risk 
in older adults: a narrative review. Drugs Aging, 2022, 
39(3): 199-207. [Crossref]  

19.	 Finnerup N, Kuner R, & Jensen T. Neuropathic pain: from 
mechanisms to treatment. Physiol Rev, 2021, 101(1): 
259-301. [Crossref]  

20.	 Jassal M, Egan G, & Dahri K. Opioid prescribing in the el-
derly: a systematic review. J Pharm Technol, 2020, 36(1): 
28-40. [Crossref]  

21.	 Bongiovanni T, Anderson T, & Marcum Z. Perioperative 
gabapentin use in older adults: revisiting multimodal 
pain management. JAMA Intern Med, 2022, 182(11): 
1127-1128. [Crossref]  

22.	 Wiese B. Geriatric depression: the use of antidepressants 
in the ederly. British Columbia Medical Journal, 2011, 53: 
341-347. 

C
O

M
M

E
N

TA
R

Y

Cite this article as: Hashemi S, Aghaee BL, & Farrokhfar S. Rethinking morphine for neuropathic pain in the 
elderly: a neuroimmune perspective on preclinical evidence and clinical caution. Aging Pathobiol Ther, 2026, 
8(1): 97-99. doi: 10.31491/APT.2026.03.211

https://doi.org/10.1007/s40266-024-01117-w
https://doi.org/10.1007/s40266-024-01117-w
https://doi.org/10.1001/jama.2018.18472
https://doi.org/10.1111/j.1533-2500.2010.00432.x 
https://doi.org/10.1111/head.12552
https://doi.org/10.1007/s10654-015-0094-6
https://doi.org/10.3390/ijms26157553
https://doi.org/10.3389/fnagi.2022.920861
https://doi.org/10.1038/s41380-022-01511-z
 https://doi.org/10.3390/diagnostics11040613
 https://doi.org/10.1016/j.jpain.2010.11.011
https://doi.org/10.1038/s41581-021-00484-6 
https://doi.org/10.1016/j.neurobiolaging.2020.10.020
https://doi.org/10.1038/clpt.1983.180
https://doi.org/10.1016/0304-3959(95)00128-x 
 https://doi.org/10.3390/ph14111091
https://doi.org/10.1007/s40266-022-00929-y
https://doi.org/10.1152/physrev.00045.2019
https://doi.org/10.1177/8755122519867975
https://doi.org/10.1001/jamainternmed.2022.3757

