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When asked about the similarities between the region of Valencia, Spain and the State of
Oregon in the United States (U.S.), an artificial-intelligence (Al)-driven chatbot poetically
listed several common features, such as natural beauty, strong focus on agricultural
industries including wine production, extensive outdoor activities and a shared commitment
to sustainable practices. But are there similarities in healthcare delivery, considering vastly
different systems and significant practice variability, particularly regarding the management
of pain and the role of opioid analgesics?

Here, the differences emerge. Oxycodone and hydrocodone are commonly prescribed
opioids in Oregon (1), whereas prescribers in Valencia typically utilize tramadol and codeine
(2). While Oregon has experienced a rapid increase in opioid-related deaths, reaching a
record 548 (13.0 per 100,000 population) in 2021 (3), Valencia had 88 (1.8 per 100,000
population) drug-related deaths during the same period (4). Unfortunately, these gaps have
begun to narrow: the annual number of patients prescribed opioids in Valencia more than
doubled between 2010 and 2018 and oxycodone morphine milligram equivalents (MMES)
increased ten-fold in that time (5). Opioid-related fatalities in Spain, while still significantly
lower per capita than in the U.S., also increased more than 50% between 2010 and 2017 (6).

Our comparison between Valencia and Oregon is not accidental, but rather because of two
recently published studies describing opioid use in these respective regions. The first, by
Garcia-Sempere and colleagues in this issue of BMJ Quality and Safety, describes risk
factors for opioid-related misuse, poisoning and dependence in a large cohort study that
included nearly all residents of Valencia, Spain (7). The region’s laudable commitment

to harmonizing prescription and patient outcomes data allowed the authors to identify
both prescription-level and patient-level risk factors for developing serious opioid-related
harms after an initial opioid prescription. Of nearly a million patients who initiated opioid
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analgesics, about 2 of every 1,000 had a serious opioid-related outcome. Several patient-
level factors were associated with higher risk, such as male sex, those with comorbidities,
and younger patients (ages 18-44 years).

The second paper, by Weiner, et al, conducted a similar analysis of risk factors for opioid
overdose after an initial opioid prescription utilizing linked data from Oregon (8). As a
result of the fragmented U.S. health system, the linking procedure was more complex

and excluded uninsured patients (9). Similar to the Spanish study, about 3 of every 1,000
patients suffered an overdose. In the U.S. study patients who were male, older (75 years or
greater), had public insurance (i.e., Medicaid and/or Medicare), had comorbidities, and had
concurrent substance use disorder or depression were at greater risk of subsequent non-fatal
and fatal overdose.

Comparing and contrasting these two studies is helpful and important. Both used a linked
dataset on a population level to determine future opioid-related risk after an initial opioid
prescription, as even a first opioid prescription can portend chronic use and even opioid
use disorder (10-12). In the Valencia study, codeine was the “safest” medication, followed
by tramadol, whereas short-acting opioids such as oxycodone had a nearly five-fold
increased risk (vs tramadol). In the Oregon study, codeine was again associated with fewer
events, but tramadol had a higher risk (adjusted hazard ratio (aHR) 2.8) compared with
oxycodone (aHR 1.7). Both studies showed increased harm with concurrent use of opioids
and benzodiazepines. Unexpectedly, the use of long-acting formulations and higher MMEs
were not associated with increased risk in Oregon but were in Valencia. The impact of
patents’ social determinants of health measures was similar: in Valencia, those who lacked
economic resources had a 2.1-fold increased HR, while in Oregon, those with Medicaid — an
insurance type reserved for those with limited income - were strong risk factors (aHR 3.8)
for subsequent opioid-related adverse outcomes.

What are clinicians to make of this hodgepodge of risk factors? Are the younger or older
at risk? Is tramadol safe or should it be avoided, especially when it has been associated
with higher risk of prolonged opioid use when compared with other short-acting opioids
(13)? Perhaps the role of codeine as an analgesic should be revisited? It has been reported
to achieve equivalent analgesia to oxycodone both in emergency department treatment of
acute pain (14) and after surgically managed fractures (15). Yet, how do we account for the
significant heterogeneity in the CYP2D6 gene responsible for codeine metabolism that can
markedly vary amongst individuals (16)?

The results beg the ultimate question: “now what”? The Valencia authors conclude: “by
identifying individuals at greatest risk, as well as prescription patterns associated with
greater risk...these findings may provide guidance to clinicians, healthcare managers and
policymakers to improve the safety of the therapeutic management of non-cancer pain.”
Likewise, the Oregon study concludes: “these findings may also be used by researchers to
develop clinical decision-making tools, and policymakers and insurers may use the data to
provide opioid prevention and treatment resources to individuals who are at greatest risk for
opioid overdose.”
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Herein, we recommend caution and contextualization, particularly in light of the conclusions
that varied between the studies and administrative data that were neither prospectively
collected nor inclusive of patient-reported outcomes. The first point to highlight: even
though there is risk, the rate of 2-3 opioid-related outcomes per 1,000 patients may

be an acceptable risk to some patients and prescribers. The second point is that

the best way to avoid complications from opioids is to avoid exposure whenever

possible. Multimodal analgesia including non-steroidal anti-inflammatory medications,
acetaminophen (paracetamol), topical medications and local anesthetics are often sufficient
to address acute pain without exposing patients to the attendant downstream risks of opioids
(17). Thirdly, differences between studies may be due to local practices and other undetected
social determinants of health, so any criteria used to limit prescriptions should consider
specific patient populations.

If a trial of opioids is considered, recommendations from guidelines such as by the U.S.
Centers for Disease Control and Prevention (18) or guidelines from Spain’s Socidroalcohol
(19) should be incorporated. There are few situations in which an initial opioid prescription
should be written for more than a few days, during which time the most severe acute

pain can be addressed while minimizing the risk of physiological dependence and related
increase in the risk of addiction. Initial prescriptions for more than a few days should be a
rare exception. Likewise, these two studies align with multiple studies that demonstrate the
risks of concurrent opioid and benzodiazepine prescriptions. So, co-prescribing of sedatives
with opioids should be avoided, and patients who are already on benzodiazepines should be
advised not to take their benzodiazepine during the few days that the opioids are used for
acute pain. Finally, long-acting opioids should essentially never be prescribed for acute pain,
another finding corroborated by multiple studies including this new study from Valencia.

An overarching challenge is how to implement these findings into routine care.
Implementation science and practice change management can help identify interventions to
facilitate best practices, but can these established approaches keep up with rapidly advancing
technology and data? What happens when the aforementioned Al-driven chatbot begins to
suggest and/or make medical decisions? Will patients be inadvertently harmed or asked to
suffer greater levels of pain because of studies that had disparate results and were conducted
in different populations? Will there be unintended consequences such as perpetuating long-
standing disparities in pain management (20)?

Ultimately, it will be up to the prescriber and patient dyad to understand risk tolerance
and navigate these important decisions together. The importance of using shared decision-
making risk/benefit discussions has been highlighted in the updated 2022 CDC opioid
prescribing guidelines (18). Unfortunately, operationalization of these discussions within
provider workflows is not well described. Given the ever-increasing expectations and time
constraints for medical visits, appropriate resources and reliable technology solutions are
urgently needed to integrate the rapidly expanding knowledge database to provide both
clinicians and patients with the tools to balance appropriate pain management and opioid
safety.

BMJ Qual Saf. Author manuscript; available in PMC 2024 December 14.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Weiner and Hoppe

Funding:

Page 4

Dr. Weiner reports support from National Institutes of Health grants 5-R01-DA044167 and 5-R01-HS026753
related to this work.

Competing interests:

Dr. Weiner reported receiving personal fees from Vertex Pharmaceuticals, Inc, and Cessation Therapeutics, Inc;
and grants from National Institute on Drug Abuse, Foundation for Opioid Response Efforts, and Elevance Health
Foundation outside the submitted work. Dr Hoppe reported receiving grants from the National Institute of Drug
Abuse, the Bureau of Justice Assistance, and the Substance Abuse and Mental Health Services Administration
outside the submitted work.

References
1.

Weiner SG, Hendricks MA, El Ibrahimi S, et al. Opioid-related overdose and chronic use following
an initial prescription of hydrocodone versus oxycodone. PL0oS One. 2022;17(4):e0266561.
Published 2022 Apr 5. doi:10.1371/journal.pone.0266561 [PubMed: 35381052]

. Hurtado |, Robles C, Peird S, et al. Real-world patterns of opioid therapy initiation in

Spain, 2012-2018: A population-based, retrospective cohort study with 957,080 patients and
1,509,488 initiations. Front Pharmacol. 2022;13:1025340. Published 2022 Nov 16. doi:10.3389/
fphar.2022.1025340 [PubMed: 36467078]

. Oregon Department of Justice. Spotlight: Opioid Abuse [online]. 2023. https://www.doj.state.or.us/

oregon-department-of-justice/office-of-the-attorney-general/spotlight-opioid-abuse (accessed 21 Jun
2023).

. Statista. Number of deaths due to accidental drug overdose in Spain in 2021, by autonomous

community [online]. 2023. https://www.statista.com/statistics/980427/number-of-deaths-due-to-
accidental-drug-overdose-by-region-spain (accessed 21 Jun 2023).

. Hurtado |, Garcia-Sempere A, Peir6 S, Sanfélix-Gimeno G. Increasing Trends in Opioid Use From

2010 to 2018 in the Region of Valencia, Spain: A Real-World, Population-Based Study. Front
Pharmacol. 2020; 11:612556. Published 2020 Dec 11. doi:10.3389/fphar.2020.612556 [PubMed:
33362564]

. Guell O. Opioid overdoses cause more than 1,000 deaths a year in Spain [online]. 2019. https://

english.elpais.com/elpais/2019/10/22/inenglish/1571741308_549814.html (accessed 21 Jun 2023).

. Garcia-Sempere et al bmjgs-2022-015833

8. Weiner SG, El Ibrahimi S, Hendricks MA, et al. Factors Associated With Opioid Overdose After

10

11.

12.

13.

an Initial Opioid Prescription. JAMA Netw Open. 2022;5(1):e2145691. Published 2022 Jan 4.
doi:10.1001/jamanetworkopen.2021.45691 [PubMed: 35089351]

. Hallvik SE, Dameshghi N, El Ibrahimi S, et al. Linkage of public health and all payer claims

data for population-level opioid research. Pharmacoepidemiol Drug Saf. 2021;30(7):927-933.

doi:10.1002/pds.5259 [PubMed: 33913205]

. Heard K, Ledbetter CM, Hoppe JA. Association of Emergency Department Opioid Administration
With Ongoing Opioid Use: A Retrospective Cohort Study of Patients With Back Pain. Acad Emerg
Med. 2020;27(11):1158-1165. doi:10.1111/acem.14071 [PubMed: 32609923]

Weiner SG, Chou SC, Chang CY, et al. Prescription and Prescriber Specialty Characteristics of
Initial Opioid Prescriptions Associated with Chronic Use. Pain Med. 2020;21(12):3669-3678.
d0i:10.1093/pm/pnaa293 [PubMed: 33094313]

Butler MM, Ancona RM, Beauchamp GA, et al. Emergency Department Prescription Opioids

as an Initial Exposure Preceding Addiction. Ann Emerg Med. 2016;68(2):202-208. doi:10.1016/
j.annemergmed.2015.11.033 [PubMed: 26875061]

Thiels CA, Habermann EB, Hooten WM, Jeffery MM. Chronic use of tramadol after acute pain
episode: cohort study. BMJ. 2019;365:11849. Published 2019 May 14. doi:10.1136/bmj.11849

14. Chang AK, Bijur PE, Lupow JB, Gallagher EJ. Comparative Analgesic Efficacy of Oxycodone/

Acetaminophen vs Codeine/Acetaminophen for Short-Term Pain Management Following ED
Discharge. Pain Med. 2015;16(12):2397-2404. doi:10.1111/pme.I2830 [PubMed: 26176973]

BMJ Qual Saf. Author manuscript; available in PMC 2024 December 14.


https://www.doj.state.or.us/oregon-department-of-justice/office-of-the-attorney-general/spotlight-opioid-abuse
https://www.doj.state.or.us/oregon-department-of-justice/office-of-the-attorney-general/spotlight-opioid-abuse
https://www.statista.com/statistics/980427/number-of-deaths-due-to-accidental-drug-overdose-by-region-spain
https://www.statista.com/statistics/980427/number-of-deaths-due-to-accidental-drug-overdose-by-region-spain
https://english.elpais.com/elpais/2019/10/22/inenglish/1571741308_549814.html
https://english.elpais.com/elpais/2019/10/22/inenglish/1571741308_549814.html

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnue Joyiny

1duosnue Joyiny

Weiner and Hoppe

15.

16.

17.

18.

19.

20.

Page 5

Jenkin DE, Naylor JM, Descallar J, Harris IA. Effectiveness of Oxycodone Hydrochloride
(Strong Opioid) vs Combination Acetaminophen and Codeine (Mild Opioid) for Subacute

Pain After Fractures Managed Surgically: A Randomized Clinical Trial. JAMA Netw

Open. 2021;4(11):62134988. Published 2021 Nov 1. doi:10.1001/jamanetworkopen.2021.34988
[PubMed: 34787656]

Virbalas J, Morrow BE, Reynolds D, Bent JP, Ow TJ. The Prevalence of Ultrarapid Metabolizers
of Codeine in a Diverse Urban Population. Otolaryngol Head Neck Surg. 2019;160(3):420-425.
doi:10.1177/0194599818804780 [PubMed: 30322340]

Bijur PE, Friedman BW, Irizarry E, Chang AK, Gallagher EJ. A Randomized Trial Comparing
the Efficacy of Five Oral Analgesics for Treatment of Acute Musculoskeletal Extremity

Pain in the Emergency Department. Ann Emerg Med. 2021;77(3):345-356. doi:10.1016/
j.annemergmed.2020.10.004 [PubMed: 33358232]

Dowell D, Ragan KR, Jones CM, Baldwin GT, Chou R. CDC Clinical Practice Guideline for
Prescribing Opioids for Pain - United States, 2022. MMWR Recomm Rep. 2022;71(3):1-95.
Published 2022 Nov 4. doi:10.15585/mmwr.rr7103al

Socidrogalcohol. EI Buen Uso de Analgesicos Opioides

[online]. 2017. https://pnsd.sanidad.gob.es/profesionales/publicaciones/catalogo/bibliotecaDigital/
publicaciones/pdf/2017_GUIA_Buen_uso_opioides_Socidrigalcohol.pdf (accessed 21 Jun 2023).
Nguyen LH, Dawson JE, Brooks M, Khan JS, Telusca N. Disparities in Pain Management.
Anesthesiol Clin. 2023;41(2):471-488. d0i:10.1016/j.anclin.2023.03.008 [PubMed: 37245951]

BMJ Qual Saf. Author manuscript; available in PMC 2024 December 14.


https://pnsd.sanidad.gob.es/profesionales/publicaciones/catalogo/bibliotecaDigital/publicaciones/pdf/2017_GUIA_Buen_uso_opioides_Socidrigalcohol.pdf
https://pnsd.sanidad.gob.es/profesionales/publicaciones/catalogo/bibliotecaDigital/publicaciones/pdf/2017_GUIA_Buen_uso_opioides_Socidrigalcohol.pdf

	References

