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Introduction
The concept of “pain as the fifth vital sign” was once widely pop-

ular, and doctors have an obligation to alleviate patients’ pain to the 
greatest extent. Gradually, indications of opioids have expanded from 
cancer and palliative care to other areas, such as postoperative acute/
chronic pain and other non-cancer pain [1]. About 128 people die be-
cause of opioids overdose every day in the United States [2]. Taking 
2018 as an example, opioids related deaths accounted for about 70% of 
all drug overdose deaths (n=46,802) [3]. Moreover, it has been report-
ed that among patients with high-dose opioids or opioid use disorders 
there may be potentially increased morbidity and mortality [3,4], with 
approximately 21% to 29% of patients being prescribed opioids for 
chronic pain and misusing them and 8% to 12% of patients showing 
an opioid use disorder [2]. Over the past 20 years, multiple modalities 
in pain management have shown a significant increase in the use of 
opioids, with opioid epidemic aggravated and opioid-related deaths 
escalated [3-5]. The current public health crisis, the COVID-19 pan-
demic, may further aggravate the opioid crisis.

Coronavirus disease 2019 (COVID-19) is an outbreaking infec-
tious disease caused by a newly discovered coronavirus, has now 
spread globally. World Health Organization (WHO) has declared the 
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Abstract
	 Pain management has always been a very important medical 
service, improving the quality of life of patients with acute or chron-
ic pain. Opioids, which are one of the most important medicines in 
pain management, have now been widespread used. Meanwhile, 
opioid crisis emerged, becoming a serious social problem in many 
countries. The COVD-19 pandemic is another crisis for all human 
being. The panic, social isolation and economic problems caused by 
COVID-19 can cause people a lot of suffer, especially patients with 
pain problem and opioid abusers, leading to an increase in the de-
mand for opioids. COVID-19 itself can cause myalgia and hyperalge-
sia, and the current controversy over the negative effects of NSAIDs 
on COVID-19 has made many doctors prefer to use opioids for pain 
management. Various medical restrictions during the pandemic led 
to insufficient instruction on opioid management for patients. Various 
reasons have made the opioid crisis worse during the COVID-19 
pandemic. On the other hand, people who live in the opioid crisis, 
due to their own basic body condition and living habits, are more 
likely to get infected, and the impact of long-term opioid use on their 
body can worsen the prognosis. The immunosuppressive effect of 
some opioids also makes the treatment of COVID-19 more difficult. 
In 2020, these two crises are intertwined and aggravate each other. 
In this review we discuss this status and some possible countermea-
sures hoping to help solve those problems to some extent.

Keywords: Immunosuppression; Nonsteroidal Anti-inflammatory 
Drugs (NSAIDs); Novel Coronavirus Disease 2019 (COVID-19); 
Opioids Crisis; Pandemic

novel coronavirus (COVID-19) outbreak a global pandemic on March 
11, 2020 [6]. Until November 12, 2020, 51,547,733 confirmed cases, 
1,275,979 death and 220 countries, areas or territories of novel coro-
navirus (COVID-19) have been reported by WHO [7]. Both of infec-
tion and death numbers are expected to continue to rise. As winter 
is approaching, COVID-19 pandemic may aggravate, considering the 
virus stays more stable and longer at low temperatures in dry air, while 
the host’s immunity system is weaker [8].

Research works on the COVID-19 vaccine have been started and 
it was predicted before that it would take 1.5-2 years to develop an 
effective vaccine [9]. However, on November 9, 2020, Pfizer and BioN-
Tech announced that the mRNA-based vaccine candidate, BNT162b2, 
against COVID-19 succussed in first interim analysis from Phase 3 
study. It was said that 94 cases of COVID-19 were identified among 
43,538 trial participants and suggested that the vaccine was more 
than 90% effective at preventing disease. The Clinical trial will con-
tinue collect further data until 164 cases were confirmed [10]. Al-
though more detail information is needed, for example, the nature of 
the target infections, the lasting vaccine effectiveness, it is still a great 
achievement [11].

The COVID-19 pandemic has not only brought many epidemio-
logical and medical problems, but also a series of social and economic 
challenges. Quarantine and financial crisis have led to a series of men-
tal and psychological problems [12], such as anxiety, sleep disorders, 
panic and pessimism [12,13]. Patients with opioid dependence and 
addicted patients may feel more distressed [13] that worsen the exist-
ing opioid crisis.

This review discusses that the current COVID-19 pandemic and 
opioid crisis are impacting and worsening each other in different 
ways, meanwhile, provides further understanding to face the great 
worldwide challenge and explores the possible solutions.
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ithelium, then impair the intestinal barrier function and lead to risk 
of systemic infection [19]. By activating the neuroendocrine axis of 
the thalamus-Pituitary-Adrenal (HPA) axis and stimulating the pro-
duction of glucocorticoids, opioids indirectly inhibit the NK cell cy-
totoxicity and lymphatic proliferation [19]. Another mechanism of 
opioid-induced immunosuppression is related to oxidative stress and 
Reactive Oxygen Species (ROS) function [19].

Not all opioids have the same immunosuppressive effect. Codeine, 
methadone, morphine, fentanyl, sufentanil and remifentanil have 
strong regulatory effects [19], while oxycodone, tramadol and hydro-
morphone are weaker. Buprenorphine has the least immunosuppres-
sive effect [19]. Moreover, in a surgical stress model [22], buprenor-
phine can prevent biochemical and immune changes caused by pain. 
Buprenorphine may be used as a first-line analgesic in patients who 
need special attention to their immune system [19,23].

The immunosuppressive effect of opioids is clinically evident. 
Compared with total intravenous anesthesia using propofol and para-
vertebral anesthesia with bupivacaine, combined general anesthe-
sia with opioids increased MOR expression in breast tumor tissues 
[19,24]. In another study, the total daily dose of opioids was an inde-
pendent factor which affected infection risks in cancer patients receiv-
ing opioid monotherapy [19,25].

Pain is a comprehensive reflection of physiology and psychology, 
and it adversely affects the immune system. The state of the immune 
system is equilibrium of the combined effects of pain and drugs. 
Generally, patients in good condition can tolerate a mild degree of 
immunosuppression. However, in some cases, patients may have se-
vere infections or immune disorders, such as elderly and COVID-19 
patients, and immunosuppression due to opioids can be dangerous. 
Therefore, it is advisable to avoid opioids having a clear immunosup-
pressive effect (such as morphine and fentanyl) and choose those hav-
ing no or little effect on the immune system (such as tramadol and 
buprenorphine).

Opioid Crisis on COVID-19 Pandemic
Opioid crisis aggravates COVID-19 infection in several ways. Pa-

tients with acute or chronic pain that need opioids for pain manage-
ment often suffer from a series of basic medical condition, such as 
immunocompromised or elderly patients, cardiopulmonary disease, 
metabolic disease, arthritis or undergoing surgeries, that makes them 
more susceptible to infection and an increased mortality. Further, 
people who are treated with opioids for a long period are more likely 
to develop cardiopulmonary and neurological complications, which 
worsen the prognosis of COVID-19 [26,27]. As mentioned above, 
some opioids were immunosuppressive to varying degrees [28,29], 
and this also makes patients use opioids in a long term, with a large 
dose or with disorders, an increased risk of infection. Moreover, an 
overdose of opioids can cause respiratory depression and hypoxemia, 
which makes problems even worse. People with opioid problems are 
more likely to gather or have parties for their common demand and 
lead a wandering life with housing instability, that also facilitate the in-
fection and spread of pneumonia [26,30]. Recent reports have shown 
that COVID-19 infection is associated with myalgias, referred pain, 
and widespread hyperalgesia [31]. For opioid-dependent patients 
infected with COVID-19, they are more likely to use opioids when 
they get the above symptoms, masking the symptoms of COVID-19. 
Postponed or cancelled medical consultation due to the purpose of 
limiting the spread of infection may further because delayed diagnosis 
and treatment, worsening the prognosis.

COVID-19
Novel Coronavirus Disease 2019 (COVID-19) is a human b-coro-

navirus that has been renamed as Severe Acute Respiratory Syndrome 
Coronavirus 2 (SARS-CoV-2). COVID-19 has become a global pan-
demic. The main early symptoms of COVID-19 patients are fever and 
cough. On admission chest CT examination, 86.2% showed abnor-
mal results and the most common patterns were ground-glass opaci-
ty (56.4%) and bilateral patchy shadowing (51.8%) [14]. A large pro-
portion of patients suffer from Acute Respiratory Distress Syndrome 
(ARDS) [15]. In addition to viral pneumonia, COVID-19 is also 
associated with extrapulmonary manifestations and complications. 
There were 83.2% patients with lymphopenia, 36.2% with thrombo-
cytopenia, and 33.7% with leukopenia at admission [14]. Laborato-
ry abnormalities including lymphopenia and leukopenia in severe 
patients are more prominent than in non-critically ill patients [14], 
suggesting significant changes in immune function of COVID-19 pa-
tients in addition to respiratory system changes, and cardiovascular 
damage. Gastrointestinal symptoms of patients with COVID-19, such 
as acute abdominal pain [16], are also receiving increasing attention. 
In addition, some COVID-19 patients experience mild to moderate 
physical pain, which may be related to long-term bed rest and psy-
chological stress. It has been shown that dozens of patients in the pain 
clinic complain of physical pain without respiratory symptoms while 
their COVID-19 test is positive [17], indicating that physical pain may 
be one of the early symptoms of COVID-19 infection.

Opioids
Pain management services still need to run during the epidemic, 

although many adjustments need to be made in the deployment of 
health care workers, transmission protection and protocol of medical 
procedures. Opioids remain one of the most important and common-
ly used drugs in pain management.

Some side effects of opioids are well known, such as dose-related 
respiratory depression, nausea and vomiting. In addition, it is nec-
essary to consider the impact of opioids on the immune system for 
COVID-19 patients [18]. A series of in vitro/in vivo tests have shown 
that opioids, such as morphine, can affect the innate and acquired 
immune functions negatively. Opioid receptors are widely distributed 
in the peripheral and central nervous system and include the classic 
naloxone-sensitive receptors, µ Opioid Receptor (MOR), ∂ Opioid 
Receptor (DOR), κ Opioid Receptor (KOR), and non-classic nalox-
one-insensitive receptors (NORs) [19]. All receptors play an analgesic 
role, and only MORs is believed to be associated with respiratory de-
pression, opioid tolerance, and immunosuppression [19-22]. Opioids 
regulate the immune system in several aspects.

Cellular immunity: The activation of opioid receptors leads to a 
reduction in the number of macrophages, a decrease in phagocytic 
activity, and accelerated apoptosis. Leukocyte migration and the ad-
hesion of leukocytes to endothelial cells are reduced. The functions 
of mast cells, dendritic cells and natural killer cells are also down reg-
ulated [19]. At the same time, opioids increase the apoptosis of Th1 
cells in T helper cell (Th), increase the differentiation of Th2 cells, and 
decrease the ratio of Th1 to Th2.

Humoral immunity: The concentration of IL-ß, IL-2, TNF-α and 
IFNγ is decreased. Antibody production by B cells is reduced, as is 
the expression of tissue compatibility factors and proliferation [19]. 
Opioids activate Toll-like receptors on the surface of the intestinal ep-
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COVID-19 Pandemic on Opioid Crisis
Social and psychological problems: the COVID-19 pandemic 

has had a huge impact on people’s work, life, and physical and mental 
health in 2020. The increasing number of infections and deaths, and 
all kinds of news about the disease inevitably caused people to wor-
ry, fear and panic. Many countries and regions have implemented a 
series of policies of quarantine to limit the spread of infection. Long-
term social isolation, alienation, and loneliness have all led to a series 
of psychological symptoms, including but not limited to depression 
and anxiety [26]. Working at home, lower incomes, fear of unemploy-
ment and uncertainty about the future-- economic pressure is another 
source of psychological problems [26]. People may be more likely to 
seek opioids not for pain management but to help reduce stress and 
escape reality. For people with opioid disorders, psychological prob-
lems may be more serious, which in turn makes the opioid disorders 
even worse.

Patients: some COVID-19 patients, in addition to symptoms of 
the respiratory, circulatory and immune system abnormalities, may 
have acute abdominal pain or physical pain of varying degrees, and 
pain service is necessary [16]. Medical comorbidities, like cardio-
pulmonary disease and depression, can increase the risk of postop-
erative long-term opioid use [32]. Furthermore, the hospital stay of 
COVID-19 patients may be long, and as the duration of opioids treat-
ment increases, the incidence of long-term opioid dependence may be 
higher. Patients undergoing opioids for over 90 days are more likely 
to receive chronic opioid therapy [33]. For non-COVID-19 patients, 
pain itself limits daily activities and reduces the quality of life. The 
pandemic aggravates these negative effects, as the quarantine, tremen-
dous changes in living and working conditions, and may worsen the 
opioid abuse.

Controversy on non-opioids: NSAIDs are often used as the 
first-line multimodal postoperative pain medicine for patients. For 
COVID-19 patients, the safety of using NSAIDs is controversial. It 
has been reported that there were cases of COVID-19 patients getting 
worse after using ibuprofen and the anti-inflammatory properties of 
ibuprofen may make pneumonia worse [34]. Patients may be more 
susceptible to adverse effects of NSAIDs on severe infection, but there 
was no specific evidence [35]. It is assumed that NSAIDs may be as-
sociated with upregulation of the ACE2 receptors, presumptively via 
which the SARS-CoV-2 virus invades human cells [36,37]. Moreover, 
some NSIADs, such as ibuprofen may associated with immune sup-
pression in COVID-19 patients [36,38]. On the other hand, it is re-
ported that cytokine storm seems plays an important role in adverse 
outcomes of severely ill patients, while the NSAIDs’ anti-inflamma-
tory property may be beneficial in preventing body’s system form the 
overwhelm of inflammation system [36,39]. Currently, insufficient ev-
idence exists to support whether NSAIDs should be used on patients 
with or without COVID-19 [31,40]. However, it is commonly accept-
ed that NSAIDs may delay the diagnosis management of COVD-19 
infection by cover the symptom of fever and myalgia because of its 
antipyretic property [31,41]. Until there is a clear conclusion, doctors 
may tend to be cautious or avoid using NSAIDs as the first choice for 
pain management, and that makes opioids a priority and increases the 
consumption of opioids.

Medical protocol changes: Timely medical consultation and 
treatment are essential to accurately suspend and instruct the use 
of opioids, which may be difficult during the COVID-19 epidemic. 
Nearly all the medical systems are focusing on limiting the spread 

of infection. Elected outpatient clinics and medical procedures, in-
cluding pain management, have to be postponed or cancelled. Many 
patients have complex analgesia needs and require comprehensive 
medical interventions [31]. The interruption or cancellation of pain 
management services may result in huge changes in patients’ medica-
tions. Patients may suffer from more pronounced cravings and with-
drawal effects, which may be life-threatening [26]. As a result, patients 
may seek drugs on their own via varies non-medical ways and tend to 
be uncontrollable. For transmission control reasons, communicating 
with patients through telephone, video and electronic systems have 
become the choice of clinic and following-up. Lack of full commu-
nication and physical examination, the accuracy of assessment, the 
education of the patient and efficiency monitoring will be affected. 
Some temporary policies including permission of prescribing opioid 
prescriptions via telemedicine and prolonging the validity of prescrip-
tions [42] may facilitate to obtain extra opioids. Although most of the 
guidelines were aimed at proper opioid use, the recommended doses 
in the guidelines may be excessive and promote opioid abuse due to 
the opioid industry’s interest reasons [3,43]. With the COVID-19 pan-
demic, doctors may tend to allow patients do self-administration at 
home and adjust the dosage by themselves, and remain the original 
prescriptions, of initial dose based on guidelines, resulting in lengthy 
prescriptions and high doses whereas the reduction and withdrawal 
of opioids may be delayed. The impact of the epidemic on medical 
procedures and protocols makes it worrisome resulting in increased 
consumption and death rates.

Some Countermeasures
Acetaminophen may be a non-opioid option, safer than ibuprofen 

[34]. It has analgesic and antipyretic effects and also inhibits produc-
tion of prostaglandins without anti-inflammatory effects [44,45]. Ac-
etaminophen is a prime choice for patients who cannot use NSAIDs, 
such as those with asthma, peptic ulcer disease, hemophilia, or salicy-
late-sensitivity [44]. With appropriate dose (maximum dose 4g/24h), 
no serious side effects have been found except for allergic skin rash 
[44,46]. Therefore, in most patients, who may include COVID-19 pa-
tients without severe liver function abnormality, the recommended 
dose of acetaminophen is less likely to cause serious adverse reactions 
than NSAIDs.

With proper personal protective equipment, regional blockade in-
cluding peripheral nerve block and neuraxial anesthesia is still a better 
choice to reduce opioid consumption. Efficacy as well as cost utility of 
interventional techniques in general and facet joint interventions in 
particular have been proven by plenty of studies [5].

It has many benefits, including less impact on respiratory func-
tion and reduced postoperative pulmonary complications, which is 
important for COVID-19 patients. Regional anesthesia can also re-
duce postoperative nausea and vomiting and postoperative cognitive 
dysfunction [47], thereby reducing possible infectious aerosol pro-
duction. It induces little inhibition on the cardiovascular system and 
little influence on the immune system. By reducing intraoperative and 
postoperative pain [48], it can also reduce the dose of potentially del-
eterious opioids. In addition, for intraoperative opioids may affect the 
diagnostic validity of facet joint nerve blocks, it is even moderately 
recommended to avoid opioids [3]. Evidence showed that in terms 
of the diagnostic effectiveness of the controlled comparative local an-
esthetics, there was no correlation with previous and current opioid 
use [3,49] and using opioids may even cause failure of the treatment 
of lumbar radiofrequency neurotomy [3,50]. It is worth noting that, 
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given the fact that the Covid-19 patient may experience significant 
coagulopathy, coagulation tests may be needed for regional anesthesia 
[51].

Telemedicine is widely used in both outpatient and inpatient clin-
ic follow-up during pandemics. Improving electronic systems, forms 
and plans may help standardize opioid managements including selec-
tion, dosage, duration, follow-up and withdrawal. Appropriately in-
creasing the frequency of follow-up by telephone or the web may help 
in educating and guiding patients to use analgesics properly.

It is worth noting that in addition to direct treatment and med-
ical procedures, mental and psychological consultation, sleep quali-
ty, nutritional support and excise also play a role in pain relief and 
avoidance of opioid abuses. During COVID-19 period, cooperation 
and multidiscipline care is very important for satisfactory pain control 
without aggravating the opioid crisis.

Conclusion
COVID-19 pandemic is a public health problem and, due to med-

ical and patient reasons, the opioid crisis may be worsened. However, 
whether for the COVID-19 or other patients, pain treatment services 
are still necessary. Some adjustments can be made to minimize the 
dosage of opioids or avoid their use (Table 1). More efforts should be 
made to control the opioid crisis as much as possible while preventing 
the epidemic.
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