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Gut microbiota plays a pivotal role 
in opioid‑induced adverse effects 
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Rongpeng Xu1, Liying Miao2, Chun Yang3 and Bin Zhu1* 

© The Author(s) 2021. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/. The Creative Commons Public Domain Dedication waiver (http://​creat​iveco​
mmons.​org/​publi​cdoma​in/​zero/1.​0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Dear Editor,
Recently, we read with great interest the article by Yan 
et al. [1], in which the authors reviewed the effect of opi-
oids on gastrointestinal function in ICU patients. This 
review deepens our understanding of the opioid analgesia 
in ICU patients; however, the mechanisms of gastrointes-
tinal dysfunction induced by opioids need to be further 
elucidated.

As noted by the authors, 63–86% of ICU patients were 
treated with opioids, associated with a significantly higher 
incidence of gastrointestinal dysfunction [1]. More impor-
tantly, opioid-induced bowel dysfunction is associated with 
poor outcomes in critically ill patients. The authors suggest 
that opioids in the enteric nervous system inhibit neuronal 
excitability and cause neurotransmitter release imbalance 
via binding to opioid receptors, leading to gastrointestinal 
dysfunction [1]. This might partially explain that opioid 
antagonists are intended to treat opioid-induced constipa-
tion. However, current studies have found that the effects 
of opioid antagonists on gastrointestinal function are con-
tradictory [1]. Meanwhile, the use of opioid antagonists 
can also cause serious adverse reactions, such as revers-
ing the protective effect of opioids on inflammatory lung 
injury [2]. Thus, it is of great importance to further study 
the mechanism of gastrointestinal dysfunction caused by 
opioids and to find novel treatment targets.

It is well recognized that opioids could alter the com-
position and function of gut microbiota [1]. In addition, 
it should be noted that dysbiosis of gut microbiota can 
cause intestinal wall edema and abnormal production of 
microbial metabolites, resulting in gastrointestinal dysmo-
tility and intestinal absorption dysfunction [3]. Interest-
ingly, opioids can modulate 5-hydroxytryptamine (5-HT) 
metabolism, and dysfunctional 5-HT signaling may under-
lie the mechanisms of gastrointestinal disorders. Mean-
while, studies have shown that gut microbiota can regulate 
5-HT synthesis [4]. Furthermore, opioids have obviously 
inhibitory effects on the central nervous system and can 
affect intestinal function through the gut brain axis, and 
that gut microbiota is an important part of the gut brain 
axis [5]. These suggest that the gut microbiota is critical in 
opioid-induced gastrointestinal dysfunction.

Given the extensive use of opioids for analgesia in ICU 
patients, it should be paid attention to explore the specific 
mechanism of gastrointestinal dysfunction caused by opi-
oids. Dysbiosis of gut microbiota might play an important 
role in the mechanism of opioid-induced gastrointestinal 
adverse effects. Further detailed studies should focus on 
the effectiveness of probiotics, prebiotics and fecal micro-
biota transplantation in this important clinical issue.
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We thank Xu et al. for their comments and interest in 
our review about the effect of opioids on gastrointestinal 
(GI) function in ICU patients [1]. Xu et al. expressed the 
effect of opioids on the alternation of the GI microbiota 
and the regulation of GI by the central nervous system 
through the gut microbiota.

Although we aimed to comprehensively and mainly 
focus on the direct effect of opioids in GI dysmotil-
ity in our review, we agree with the important role of 
gut microbiota on the GI and patients’ prognosis. And 
the benefit of gut microbiota on the GI function had 
been proved by probiotics, prebiotics and fecal micro-
biota transplantation [6]. However, the ICU-acquired gut 
microbiota dysbiosis included patient-related factors and 
modern ICU intervention [7]. The use of proton pump 
inhibitors, antibiotics, artificial nutrition and vasoactive 
agents may affect the gut microbiota [8]. Moreover, the 
previously reported significantly gut microbiota dysbiosis 
were stroke, transient ischemic attack, and chronic kid-
ney disease [8]. Meanwhile, most of the articles regarding 
opioids’ effect on the microbiome was with morphine, 
and data about the impact of other types of opioids was 
little [6]. Additionally, the shift and the overgrowth of 
opioid-induced gut microbiota more resulted from the 
dysmotility of GI [6]. Whether the change of gut micro-
biota caused by opioids had an important role in mediat-
ing the GI function was uncertain. And the proportion of 
cause and consequence of microbiota dysbiosis on the GI 
injury in the ICU patients was unclear.

GI injury in ICU patients is multifactorial, and the 
management of critically ill patients with GI dysfunction 
is complex. We recognize that there are many mecha-
nisms involved in the effect of opioids on the GI. We 
recognize the necessity of further studies that focus on 
the effect of opioids on the GI to provide more evidence 
on the clinical. Moreover, ICU patients are populations 
with complex conditions and higher heterogeneity. It 
should clarify whether the inhibition of opioids or the 
disturbance of opioid-induced gut microbiota on the GI 
function had a significantly important role in the ICU 
patients, and then optimize the drug administration for 
those who had a high risk of GI injury or already had GI 
injury.
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