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Abstract
Since 2007, the rate of opioids prescribing has steadily increased among physicians more likely to manage acute and 
chronic pain. Most health care workers are well aware of prescription opioid-related risks of addiction and overdose; 
however, the recent studies have shown other potential risks such as: abnormal glycemic control, obesity, and increased 
risk of infections. In this review, we discuss the latest available evidence examining the relationship of prescription 
opioid use with increased obesity, abnormal glycemic control, and risk of infections.
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Introduction

Several preclinical studies have highlighted the associated be-
tween chronic opioid exposure and increased sugar intake. 
While trying to investigate the pathways associated with in-
creased sugar intake, these studies indicated the possible direct 
affect of opioids at the hypothalamus, paraventricular nucleus, 
and nucleus accumbens resulting in development of sweet pref-
erence[1-5]. These findings gave rise to clinical studies in order to 
establish the relationship between abnormal glycemic control, 
obesity and opioid therapy[6-9]. Similarly, decades of preclinical 
research have found that some opioids have immunosuppressive 
properties, such as reduced natural killer cell cytotoxicity and 
impairment of neutrophil chemotaxis[10]. These findings led to 
the three epidemiological studies, which examined the relation-
ship between opioid use and risk of serious infection[12-14]. 

Review: Abnormal glycemic control, obesity and chronic opi-
oid therapy. One of the latest studies assessing the changes in 
body mass index (BMI) of patients on methadone maintenance 
therapy was performed by Peles et al. in 2016, consisting of 114 
patients. The study concluded that BMI of the patients increased 
from 22.5 ± 3.8 to 24.4 ± 4.3 (P < 0.0005), independently of the 
methadone dosage. The study also concluded that patients with 
higher BMI had less knowledge about healthy diet and had high-
er sweet-foods preference[6]. 
 In a retrospective chart review conducted by Fenn et 
al. in 2015 for 96 patients enrolled in an outpatient methadone 
clinic for greater than six months, also showed results consis-
tent with the above-mentioned study. Mean BMI of all patients 

increased from 27.2 ± 6.8 to 30.1 ± 7.7 kg/m2, in approximately 
twenty months[7]. 
 Similarly, to assess the preference for sweet-foods in 
the patients on methadone maintenance treatment, Nolan et al. 
in 2002, administered a questionnaires to 14 patients and 14 
controls with similar demographic characteristics. This study 
showed that patients on opioid therapy reported higher con-
sumption of sweets, higher eagerness to consume sweet foods, 
and a wish to consume quantities larger than that desired by con-
trols[8]. 
 From the above-mentioned studies and rest of the liter-
ature, it is fair to conclude that heightened taste preference for 
sweet foods, a slowing of gastric motility, delayed absorption 
of glucose, and a delayed insulin response all have potential to 
play a role in development of opioid-induced change in glyce-
mic control[15-17]. However, due to limitations of all these clinical 
studies, currently there are no specific guidelines regarding this 
potential risk of opioid-induced change in glycemic control. 
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 As shown by the above-mentioned studies that rela-
tionship between opioids and abnormal glycemic control can-
not be ignored; however, it is important to notice that most of 
the patients on methadone maintenance treatment are below the 
poverty line, which limits their accessibility to healthy food op-
tions. This limited accessibility to healthy food is also a possible 
contributor to abnormal glycemic control, insulin resistance, and 
obesity. Further studies characterizing this possible relationship 
specifically in those methadone maintenance treatment patients 
who have healthy eating habits.

Increased risk of infections and chronic opioid therapy: In 
the most recent 2018 case-control study by Wiese et al. con-
ducted in a Tennessee Medicaid population, 1,233 patients with 
laboratory-confirmed Invasive Pneumococcal Disease (IPD) 
were matched to 24,399 control participants by diagnosis date, 
age, and country of residence. The purpose of the study was to 
assess the association between prescribed opioid use and risk 
of IPD. Opioid use was measured based on pharmacy prescrip-
tion records. Invasive pneumococcal disease was defined by the 
isolation of Streptococcus pneumonia from a normally sterile 
site. After accounting for known IPD risk factors (confounders), 
participants with IPD had greater odds than controls of being 
current opioid users (adjusted odds ratio [aOR] 1.62, 95 % CI 
1.36-1.92). Additionally, association between opioid use and 
IPD was strongest with long-acting opioid use (aOR 1.87, 95 
% CI 1.24-2.82), with high-potency opioids (aOR 1.72, 95 % 
CI 1.32-2.25), and with higher opioid doses. This is a landmark 
study in terms of establishing opioid use as an independent risk 
factor for IPD[12].
 In another self-controlled case series analysis conduct-
ed by Wiese et al. in 2016, consisted of rheumatoid arthritis 
patients in Tennessee Medicaid population. Within-person com-
parison for risk of hospitalization for serious infection during 
opioid use versus non-opioid use was assessed. After accounting 
for confounders, the risk of serious infection was higher during 
the current opioids use compared to nonuse periods (incidence 
rate ratio [IRR] 1.39, 95 % CI 1.19-1.62). Additionally, the risk 
was highest during periods of long-acting opioid use (IRR 2.01, 
95 % CI 1.52-2.66), in new users (IRR 2.38, 95% CI 1.65-3.42), 
and with the use of opioids deemed immunosuppressive (IRR 
1.72, 95% CI 1.33-2.23)[13]. 
 The first study epidemiological study evaluating the 
association between pneumonia and opioid use by Dublin et 
al. was conducted in 2011, consisting of 1,039 immuno compe-
tent adults aged 65 to 94 with community-acquired pneumonia 
were matched to 2,022 control participants. Results showed that 
current opioid use was associated with a 38 percent greater risk 
for community-acquired pneumonia compared with nonuse (ad-
justed odds ratio [aOR] 1.38, 95 % CI 1.08-1.76). Furthermore, 
similar to the other two above-mentioned studies, the risk was 
highest for long-acting opioids (aOR 3.43, 95% CI 1.44-8.21)[14].
 All of the above mentioned studies suggest that pre-
scription opioids are associated with an increased risk of seri-
ous infection. It is also important to note that all of the above 
mentioned studies showed higher risk with long-acting opioids. 
Furthermore, the results of these three studies are consistent with 
the preclinical studies that demonstrate the opioid-related immu-
nosuppressive effects. 

Conclusion

At present, it is reasonable for clinicians to be cautious while 
prescribing opioid therapy to immunosuppressed and medically 
fragile population. However, further studies are needed to deter-
mine whether the risk varies with different types of opioids or 
treatment regimen, different patient characteristics, or different 
types of organisms causing the infection. Similarly, further stud-
ies are needed to characterize this potential for opioid-induced 
change in glycemic control in patients with pain, patients with 
healthy eating habits, and those with already existing diabetes. 
Meanwhile, clinicians should still keep this potential risk in 
mind while prescribing opioids. 

References

1. Dum, J., Gramsch, C.H., Herz, A. Activation of hypotha-
lamic B-endorphin pools by reward induced by highly pal-
atable food. (1983) Pharmacol Biochem Behav 18: 443-447.
Pubmed | Crossref | Others

2.   Bodnar, R.J., Glass, M.J., Ragnauth, A. General mu and kap-
pa opioid antagonists in the nucleus accumbens alter food 
intake under deprivation, glucoprivic and palatable condi-
tions. (1995)  Brain Res 7001: 205-212. 
Pubmed | Crossref | Others

3.   Koch, J.E., Glass, M.J., Cooper, M.L, et al. Alterations in 
deprivation, glucoprivic and sucrose intake following gen-
eral, mu and kappa opioid antagonists in the hypothalamic 
paraventricular nucleus of rats. (1995) Neuroscience 66: 
951-957. 
Pubmed | Crossref | Others

4.   Kelley, A.E., Bless, E.P., Swanson, C.J. Investigation into 
the effects of opiate antagonists infused into the nucleus ac-
cumbens on feeding and sucrose drinking in rats. (1996) J 
Pharmacol Exp Ther 278: 1499-1507. 
Pubmed | Crossref | Others

5.  Zhang, M., Kelley, A.E. Intake of saccharin, and ethanol 
solutions is increased by infusion of a mu opioid agonist 
into the nucleus accumbens. (2002) Psychopharmacology 
159: 415-423. 
Pubmed | Crossref | Others

6.   Peles, E., Schreiber, S., Sason, A. Risk factors for weight 
gain during methadone maintenance treatment. (2016) 
Subst Abus 37: 613-618. 
Pubmed | Crossref | Others

7.   Fenn, J.M., Laurent, J.S., Sigmon, S.C. Increases in body 
mass index following initiation of methadone. (2015)  J 
Subst Abuse Treat 51: 59-63. 
Pubmed | Crossref | Others

8.   Nolan, L.J., Scagnelli, L.M. Preference for sweet foods and 
higher body mass index in patients being treated in long-
term methadone maintenance. (2007) Subst Use Misuse 42: 
1555-1566.
Pubmed |Crossref | Others

9.   Bogucka-Bonikowska, A., Baran-Furga, H., Chmielewska, 
K., et al. Taste function in methadone-maintained opioid-de-
pendent men. (2002) Drug Alcohol Depend 68: 113-117.
Pubmed | Crossref | Others

https://www.ommegaonline.org
https://www.ncbi.nlm.nih.gov/pubmed/6132412
https://doi.org/10.1016/0091-3057(83)90467-7
https://www.sciencedirect.com/science/article/pii/0091305783904677
https://www.ncbi.nlm.nih.gov/pubmed/8624711
https://doi.org/10.1016/0006-8993(95)00957-R
https://www.sciencedirect.com/science/article/pii/000689939500957R
https://www.ncbi.nlm.nih.gov/pubmed/7651622
http://dx.doi.org/10.1016/0306-4522(95)00001-Y
https://www.researchgate.net/publication/15546779_Alterations_in_deprivation_glucoprivic_and_sucrose_intake_following_general_Mu_and_kappa_opioid_antagonists_in_the_hypothalamic_paraventricular_nucleus_of_rats
https://www.ncbi.nlm.nih.gov/pubmed/8819538
http://psycnet.apa.org/record/1996-94045-005
https://www.ncbi.nlm.nih.gov/pubmed/11823894
https://doi.org/10.1007/s00213-001-0932-y
https://www.researchgate.net/publication/11536160_Intake_of_saccharin_salt_and_ethanol_solutions_is_increased_by_infusion_of_a_mu_opioid_agonist_into_the_nucleus_accumbens
https://www.ncbi.nlm.nih.gov/pubmed/27093441
https://doi.org/10.1080/08897077.2016.1179705
https://www.tandfonline.com/doi/abs/10.1080/08897077.2016.1179705?journalCode=wsub20
https://www.ncbi.nlm.nih.gov/pubmed/25441923
https://doi.org/10.1016/j.jsat.2014.10.007
https://www.ncbi.nlm.nih.gov/pubmed/17918026
https://doi.org/10.1080/10826080701517727
https://www.semanticscholar.org/paper/Preference-for-sweet-foods-and-higher-body-mass-in-Nolan-Scagnelli/7ac3516d52d256e4d1fec3877c768b9d787e62ee
https://www.ncbi.nlm.nih.gov/pubmed/12167557
https://scicurve.com/paper/12167557


page no: 13

Short title
Increased Infection Risk in Patients on Chronic Opioid Therapy

Lodhi, M Vol: 4 Issue: 1

Ommega
 

Publish
ers

Submit your manuscript to Ommega Publishers and 
we will help you at every step:

• We accept pre-submission inquiries
• Our selector tool helps you to find the most relevant journal
• We provide round the clock customer support
• Convenient online submission
• Thorough peer review
• Inclusion in all major indexing services
• Maximum visibility for your research

Submit your manuscript at

https://www.ommegaonline.org/submit-manuscript

10. Sacerdote, P. Opioids and the immune system. (2006) Pal-
liat Med 20: 9-15.
Pubmed | Crossref | Others

11. Sacerdote, P., Manfredi, B., Mantegazza, P., et al. Antino-
ciceptive and immunosuppressive effects of opiate drugs: 
a structure-related activity study. (1997)  Br J Pharmacol 
121: 834-840. 
Pubmed | Crossref | Others

12. Wiese, A.D., Griffin, M.R., Schaffner, W., et al. Opioid an-
algesic use and risk for invasive pneumococcal diseases: a 
nested case-control study. (2018) Ann Intern Med 168: 396-
404.
Pubmed | Crossref | Others 

13. Wiese, A.D., Griffin, M.R., Stein, C.M., et al. Opioid an-
algesics and the risk of serious infections among patients 
with rheumatoid arthritis: a self-controlled case series study. 
(2016) Arthritis Rheumatol 68: 323-331.
Pubmed | Crossref | Others

14. Dublin, S., Walker, R.L., Jackson, M.L., et al. Use of opi-
oids or benzodiazepines and risk of pneumonia in older 
adults: a population-based case-control study. (2011)  J Am 
Geriatr Soc 59: 1899-1907. 
Pubmed | Crossref | Others

15. Mysels, D.J., Sullivan, M.A. The relationship between opi-
oid and sugar intake: review of evidence and clinical appli-
cations. (2010) J Opioid Manag  6: 445-452.
Pubmed | Crossref | Others

16. Mehendale, S.R., Yuan, C.S. Opioid-induced gastrointesti-
nal dysfunction. (2006)  Dig Dis 24: 105-112.
Pubmed | Crossref | Others 

17. Giugliano, D. Morphine peptides, and pancreatic islet func-
tion. (1984) Diabetes Care 7: 92-98.
Pubmed | Crossref | Others

https://www.ommegaonline.org/submit-manuscript
https://www.ncbi.nlm.nih.gov/pubmed/16764216
https://www.ncbi.nlm.nih.gov/pubmed/16764216
https://www.ncbi.nlm.nih.gov/pubmed/9208156
https://doi.org/10.1038/sj.bjp.0701138
https://www.ncbi.nlm.nih.gov/pubmed/29435555
https://doi.org/10.7326/M17-1907
https://www.ncbi.nlm.nih.gov/pubmed/26473742
https://doi.org/10.1002/art.39462
https://dx.doi.org/10.1111/j.1532-5415.2011.03586.x
https://dx.doi.org/10.1111/j.1532-5415.2011.03586.x
https://dx.doi.org/10.1111/j.1532-5415.2011.03586.x
https://www.ncbi.nlm.nih.gov/pubmed/22091503
https://www.ncbi.nlm.nih.gov/pubmed/21269006
http://dx.doi.org/10.5055/jom.2010.0043
https://www.researchgate.net/publication/49787192_The_relationship_between_opioid_and_sugar_intake_Review_of_evidence_and_clinical_applications
https://www.ncbi.nlm.nih.gov/pubmed/16699269
https://doi.org/10.1159/000090314
https://www.ncbi.nlm.nih.gov/pubmed/6368156
http://dx.doi.org/10.2337/diacare.7.1.92
https://www.researchgate.net/publication/16828447_Morphine_Opioid_Peptides_and_Pancreatic_Islet_Function

	Abstract
	Introduction
	References

