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pain requiring moderately strong or very strong analgesics is a common
presentation of patients with Sickle Cell Anaemia. Paediatricians find ready

usefulness of Opioids which are very useful for the painful episodes among
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manpower in the health sector. Opioid Use Disorder among Sickle Cell Dis-
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1. Introduction

Sickle cell disease (SCD) is a spectrum of genetic illness characterised by the
presence of two abnormal Haemoglobins one of which is Haemoglobin S (HbS)
in an affected individual. The homozygous inheritance of two abnormal Hae-
moglobin S results in Sickle cell anaemia (SCA). Sickle cell anaemia produces

chronic haemolytic anaemia, microvascular occlusion, recurrent ischaemic pain,
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tissue infarction, organ damage and decreased quality of life. The abnormal
haemoglobin S undergoes polymerization in deoxygenated condition leading to
erythrocytes with rigid membrane, abnormally shaped and fragile leading to
haemolysis, hyperviscosity and occlusion of the microvasculature. Occlusion of
blood vessels by irreversible sickled red cells leads to the main pathologic me-
chanism of SCD known as vaso-occlusive crises presenting as severe pain in af-
fected individuals. [1]

Individuals affected by sickle cell crises have recurrent severe bone pains
which often require hospitalization and use of opioid medications to control.
Some acute and chronic complications of sickle cell disease such as chronic os-
teomyelitis, avascular necrosis and leg ulcers can also lead to chronic pain re-
quiring prolonged use of opioids.

With the increasing concern about drug abuse worldwide, patients with sickle
cell disease are also prone to developing dependence and addiction like others in
the general populace since the condition is lifelong and affected individuals will
usually require opioids analgesics to manage their acute pain episodes or chronic
pain conditions. In addition, poorly controlled pain, unregulated access to con-
trolled substances, ignorance, personal or family history of substance abuse,
poor mental health status and some other factors can predispose an individual
with SCD to developing opioid use disorder.

It is therefore important that physicians who are involved in the care of the
adolescent and young adults with sickle cell recognise the need for early identi-

fication and referral of patients at risk of opioid use disorder.

2. Case Review

A.B. was a 17-year-old female diagnosed with sickle cell anaemia in childhood.
Her routine medications included Folic acid, Vitamin C and Proguanil. She did
not attend routine clinic follow up regularly and her stable state packed cell vo-
lume (PCV) was unknown. She has had 4 episodes of moderate to severe va-
soocclusive crises requiring presentation at the emergency unit in the last 6
months. During the last admission, she was managed for acute osteomyelitis and
septic arthritis of the left shoulder and left knee. Additional history taken then
revealed that she has been enrolled as a trainee at a patent medicine store where
she has been taught how to administer intramuscular injections to clients and
she also confidently injected herself. She admitted injecting herself with injecta-
ble paracetamol but denies administering opioids even though she knows about
opioids, particularly pentazocine. She also had access to a patent medicine trai-
nee colleague who gives her intramuscular injections such as diclofenac, when-
ever she has pain at home.

She was noticed to have unrelenting pain despite being on oral Morphine at
10mg given 4 hourly and intramuscular pentazocine 30 mg given as required for
breakthrough pain. Her pain “subsided” when given water for injection placebo.

Placebo was given intermittently to her whenever she complained of pain and
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requested for analgesia. Opioid use disorder (OUD) was suspected. The risk fac-
tors identified in her raised suspicion for OUD. These risk factors included; in-
creasing frequency of vaso-occlusive crises, pain from osteomyelitis and septic
arthritis, access to opioid medication in a patent medicine store, knowledge and
practice of injecting herself and others and response of her pain to placebo for
analgesia. She was counselled on the potential dangers of indiscriminate drug
use and dangers of self-medication including self-injection. The patient and her
parents were also counselled about the need to commence Hydroxyurea and
discharged to follow up clinic.

Even though our patient did not admit to injecting Opioid medications, we
were concerned mainly because she was a SCA patient who has started injecting
herself on the thigh with other drugs and being a patent medicine store appren-
tice with knowledge and indiscriminate access to opioids like pentazocine. Tho-
rough evaluation should involve clinicians exploring all the important aspect of
history and then take proactive measures in the prevention of substance use dis-

order among patients with SCD.

3. Pathogenesis of Pain in Sickle Cell Disease

The central pathogenetic mechanism causing painful episodes in patients with
SCD is due to occlusion of the microvascular circulation (arterioles and capilla-
ries) by rigid sickled red cells that have adhered to vascular endothelium leads to
ischaemia and infarction; Figure 1. The resulting tissue injury and inflammation

leads to the release of chemical mediators such as bradykinin, prostaglandins,
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Figure 1. Mechanism of Vaso-occlusion leading to painful crisis in Sickle Cell Anaemia.
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substance P and others that stimulates nociceptive fibres which then transmit
the impulses to the central nervous system. [2] [3]

Pain in SCA can be classified as nociceptive, neuropathic, mixed and break-
through pain. It has also been described as progressing through 4 distinct stages
including the prodromal phase during which numbness or paraesthesia can de-
velop at pain site, initial infarct phase during which the pain progressively wor-
sens and peaks, post infarct phase during which pain persist with signs of in-
flammation and the resolution phase characterised by progressive reduction of
pain. However, there is much variability in the onset, progression and intensity
of painful episodes. [2] [3] SCD pain is multidimensional and can be acute re-
current pain that last less than 3 - 6 months or chronic pain lasting for more
than 6 months. [4]

4. Epidemiology of Opioid Use Disorder (OUD) in the
General Population

Drug abuse is an emerging public health threat with an increasing trend of drug
use recorded globally. According to a 2019 United Nations drug report, an esti-
mated 271 million people corresponding to about 5.5% of the world population
aged 15 - 64 years used drug in 2018. About 53 million of these used opioids. An
estimated 35 million people are suffering from drug use disorder globally. [5] In
2019, Half a million people died from drug use with 70% of these deaths related
to opioid use and between 2010 and 2019, the global number of opioid users
doubled globally. Although there is an increase in drug use globally, there is still
a disparity in the available doses of opioids available for pain relieve for patients
that require it for pain relief. [6] [7]

This increasing trend of drug abuse is also seen in Nigeria. A nationwide drug
use survey done in Nigeria in 2017 estimated drug use prevalence in Nigeria to
be 14.4% corresponding to about 14.3 million people aged between 15 - 64 years,
20% of these individuals are estimated to have a drug use disorder. Opioids
(Tramadol, codeine and morphine) were implicated in 4.7% of this population
corresponding to about 4.6 million people who used opioids for non-medical
purposes and nearly 0.1% of the adult population injects drugs. [8] A study
conducted in four southwestern Universities in Nigeria found a drug and sub-
stance use prevalence of 45.7% (alcohol and cigarette inclusive) with tramadol
and codeine syrup being the most misused drugs. [9] OUD is common among
the adolescent population because of the neuroplasticity of their brain and the
under-development of the prefrontal cortex which is necessary for developing
self-control. [10]

Patients with chronic pain are at risk of developing opioid use disorder due to
prolonged exposure to opioid medications. A study done to assess the prevalence
of opioid use disorder among patients receiving long term opioid therapy for
non-cancer pain found the lifetime prevalence of any opioid use disorder (OUD)
to be 41.3% (28.1% for mild OUD, 9.7% for moderate OUD, and 3.5% for severe
OUD). [11]
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5. Epidemiology of Opioid Use Disorder (OUD) among Sickle
Cell Disease Population

Generally, sickle cell disease patients are not considered to be at an increased
risk of opioid use disorder than the general population. Despite the increasing
prevalence of opioid use disorders globally, the prevalence of opioid use disorder
among sickle cell disease patients appears to be low although comprehensive lo-
cal data is lacking in Nigeria [4] [12]. However, because of the increase in the
prevalence of opioid use disorder to epidemic proportions in the general popu-
lace, there is a growing concern that the prevalence of OUD can also increase in
patient with chronic pain who have reasons to require opioids in the manage-
ment of their conditions. [10] [11]

A cohort study done to characterize opioid utilization among 3882 SCD pa-
tient in the United States, found that 23% of adult SCD and 3% of paediatric
SCD patients used more than 30 mg of oral morphine equivalent daily. [13]
Another study conducted to determine aberrant opioid behaviour among ado-
lescent and young adults being managed for haematology/oncologic condition
found that 11.7% of those using opioids for their condition exhibited aberrant
opioid behaviour such as; demanding more medications, obtaining prescriptions
from multiple sources and use of drugs to feeling good). [14]

Bazuaye et al. conducted a study to assess opioid dependence among adult
SCD patient in Benin and reported a prevalence of 17.1%, while another study
assessing the prevalence of substance use disorder among adult SCD patient re-
ported a prevalence of 5% and most of the substances used were opioids. [15]
[16] There have also been several case reports and series of OUD especially pen-
tazocine among the SCD individuals including the paediatric population. [17]
(18] [19]

There are some specific risk factors that can predispose SCD patients to pro-
long use of opioid and dependence. These risk factors includes poorly controlled
pain crises, chronic pain due to chronic osteomyelitis, avascular necrosis, pa-
thologic fractures, uncontrolled access to medications, genetic predisposition,
poor family or social support, being a health worker or being affiliated to a
health worker, ignorance about side effects of the drugs, concurrent mental
health disorders and family history of mental illness or substance use disorder.
(14] [17]

Since opioids form the mainstay of management of severe vasoocclusive epi-
sodes, there are always concerns about the effects of prolonged use of opioids in-
cluding tolerance—in which increasingly higher doses are required to produce
the same pharmacologic effect, physical dependence—in which continual usage
of the drug is required for biologic functioning and opioid induced hyperanalge-
sia (OIH) in which the experience of pain is amplified because of the sensitiza-
tion of the nociceptive pathways. [20] The use of short acting opioids such as
pentazocine mainly in Nigeria contributes to these concerns as it has a short

half-life and can predispose the patient seeking more doses to relieve their pain.
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6. Mechanism of Action of the Opioid Analgesics

Opioid analgesics bind to the opioid receptors located in the brain. There are
five types of opioid receptors which are mu, kappa, delta, nociception receptor
and zeta receptors. [21] The binding of opioid to the x-opioid receptors located
around the areas of the brain responsible for pain perception (thalamus, cingu-
late cortex, periaqueductal grey area and insula), in the dorsal horn of the spinal
cord and the peripheral nerves leads to pain relief. However, these same recep-
tors are also located in the mesolimbic reward regions of the brain (ventral teg-
mental area and nucleus accumbens) and causes euphoria by inhibiting the inhi-
bitory pathways of dopamine release. The p-receptors located in the other brain
region such as the brainstem and the gastrointestinal tract is responsible for
other side effects of opioids like respiratory depression and constipation. [10]
[22]

The repeated use of opioids leads to conditioning—a learned association be-
tween use of drug and the drug effects of analgesia and pleasure. These learned
associations are strengthened with prolonged and increasing use and over time
craving for the drug effects develop. [10] Thus opioid addiction develops through
a change in the neurophysiology of the brain.

7. Management of Opioid Use Disorder in Sickle Cell Disease
Patients

The management of opioid use disorder in patients with sickle cell disease
presents a unique challenge and a multidisciplinary team (MDT) consisting of
Haematologists (Paediatric and adult), psychiatrists, psychologist, pain or pallia-
tive care specialist and all other relevant specialists is required for optimal care
of these patients. The MDT team will be important in drawing up a comprehen-
sive care plan that will ensure a holistic approach to care of SCD patients. The
initial assessment for OUD among SCD patients follows a SBIRT (Screening,
Brief intervention and Referral to treatment) model which is a comprehensive,
integrated, public health approach to the delivery of early intervention and
treatment services for persons at risk or persons with substance abuse disorders
and according to the American Academy of Paediatrics can also be used as a
model to initially screen adolescents. The SBIRT goal is to define substance use
along a spectrum ranging from abstinence to addiction and plan appropriate in-

tervention suitable for the clinical situation. [23] [24]

7.1. Screening

Standardized screening tools can be used to identify patients that are at risk of
opioid use disorder. There are various types of validated screening tools, exam-
ples include the S2BI (screening to brief intervention) which assesses how often
a patient has used opioids and other substances of abuse in the past year with the
patient required to answer on the frequency with responses like never, once or

twice, monthly and weekly or more. The S2BI tool is very sensitive and specific
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and can detect various clinically relevant substance use risk level corresponding
to the Diagnostic and statistical manual fifth edition (DSM-5) classification of
SUD. [23] A study done to determine the validity of the S2BI screening tool
among adolescents found that it had a sensitivity of 90% and specificity of 83%
in identifying a past-year SUD, and a sensitivity of 90% with specificity of 91% in
identifying severe SUD. [25] Similarly, the BSTAD (Brief screener for tobacco,
alcohol and other drugs), another screening tool validated for use in the adoles-
cent population has a sensitivity and specificity of 80% and 90% respectively in

detecting marijuana and other illicit drug use. [26]

7.2. Brief Intervention

The result of the screening tool determines the brief intervention done for the
patient. Patients who have never used any substance or drugs are counselled and
educated on the dangers of drug abuse with positive reinforcements provided for
their healthy lifestyle choices in an effort to delay initiation of drug misuse. Pa-
tients with opioid use without disorder who use the drug occasionally are ad-
vised to stop and counselled on the medical harms associated with substance
use, they are also followed up to ensure that opioid misuse is not worsening. Pa-
tients with mild-moderate OUD are also counselled and advised to stop, referral
to a substance abuse specialist should be considered if there are difficulties in
reducing use and motivational interviewing technique should be used if patient
is ambivalent about engaging with treatment. All patients with severe OUD
based on the screening should be referred promptly to an addiction specialist
where patient can be fully evaluated, offered medically supervised withdrawal

therapy and rehabilitation.

7.3. Referral to Treatment Centre

A full evaluation is required to identify the predisposing factors, genetic or en-
vironmental influences that can predispose to drug use in patients with SCD.
Also, concomitant mental health illness such as depression that can worsen drug
use can be identified and treated. Opioid use disorder can be diagnosed using
the Diagnostic and Statistical manual fifth edition (DSM-5) criteria that consist
of eleven symptoms in four categories. Depending on the number of symptoms
identified in the patient, OUD can be divided into mild (2 - 3 symptoms), mod-
erate (4 - 5 symptoms) and severe (=6 symptoms) opioid use disorder. [27] Pa-
tients are offered outpatient care or residential care depending on the specific
clinical scenario and severity of opioid use disorder. Outpatient care can be
conducted as individual therapy, family therapy and group therapy. Care could
also be conducted as an intensive outpatient program or partial hospitalization
program. [24] A residential treatment program last for about 3 - 6 months in a
designated area within an hospital that also has other features as close to the
home environment as possible. Patients undergo medically supervised with-
drawal and rehabilitation therapy and other aspect of care including medical,

nutritional and others are provided. Therapeutic boarding school is a type of
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care facility that combines rehabilitation with educational and vocational train-
ing to avoid disruptions during the admission period, however this is not availa-
ble in Nigeria. [23] [24]

8. Behavioural Interventions

8.1. Cognitive Behavioural Therapy

Cognitive behavioural therapy is a type of psychotherapeutic treatment that
helps individuals identify and change destructive or disturbing thought patterns
that have a negative influence on their behaviour and emotion. It focuses on
monitoring thoughts, feelings, and cues that that triggers drug use. CBT teaches
people to anticipate problems and develop effective coping strategies. Apart
from being useful in managing opioid use disorder, CBT can also be used as a

non-pharmacologic strategy for coping with pain in SCD. [20] [24]

8.2. Contingency Management

Individuals are rewarded or reinforced for evidence of positive behavioural
change. Low-cost incentives are given in exchange for participating in treatment,

achieving important goals and for maintaining abstinence. [24]

8.3. Motivational Enhancement Therapy

Motivational enhancement therapy is a counselling approach designed to help
individuals find the motivation to make positive change. It is based on the con-
cept that a person becomes more motivated to change once they see the mis-

match or discrepancy between their current status and their goals. [24]

8.4. Adolescent Community Reinforcement Approach

This approach focuses on helping the adolescent abstain from drugs by replacing
influences that reinforces drug use with healthier family, social and educational
or vocational reinforcers. It uses other important people in the life of the adoles-

cent to reinforce change. [24]

8.5. Pharmacologic Agents Used in Management

Opioid substitution therapy (OST) involves using longer acting opioid receptor
agonist that binds to opioid receptors, alleviate withdrawal symptoms and re-
duces craving and drug seeking behaviour. Drugs like methadone (opioid agon-
ist) and Buprenorphine (mixed opioid agonist-antagonist) have been shown to
be effective in the adolescent population. [24]

Naltrexone (an opioid receptor antagonist) is also used to treat Opioid use
disorder. The patient must have been detoxified before commencing naltrexone

to prevent precipitation of severe withdrawal symptoms.

9. Disease Modifying Therapies

Disease modifying therapies like Hydroxyurea can help improve the overall
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clinical state of SCD affected individuals. Increased foetal haemoglobin (HbF)
was found to be associated with a less severe phenotype of SCD and this made
induction of foetal haemoglobin a mainstay of disease modifying therapy of
sickle cell disease. Hydroxyurea increases the HbF fraction of the Haemoglobin
and prevents sickling because it does not interact with HbS polymers. It also im-
proves RBC hydration thus preventing cellular dehydration that can lead to sick-
ling. The documented laboratory effect of Hydroxyurea includes increased hae-
moglobin, increased Mean Corposcular Volume (MCV). Hydroxyurea also de-
creases the total leucocytes, absolute neutrophil count, platelet and reticulocyte
count. It has been demonstrated to have clinical benefits of reducing the number
of vasoocclusive crises, reduces episodes of life-threatening acute chest syn-
drome, reduces transfusion needs and hospitalizations. It also helps to delay the
progression to chronic organ damage. These clinical and laboratory benefits of
hydroxyurea were also demonstrable in children such that infants can be com-
menced on Hydroxyurea. [28] [29] [30] Even though the routine use of Hy-
droxyurea is advocated, the use in Nigeria is still hampered by affordability,
awareness, patient and caregiver preferences and the concerns about potential
complications resulting from long term use.

Crinzalizumab is a P-selectin inhibitor that is administered intravenously to
patients with sickle cell disease as the upregulation of P-selectin in endothelial
cells and platelets contribute to the pathogenesis of vasoocclusion and bone pain
crises. Patients who received crinzalizumab had less frequent crises compared to
patients who received placebo in a randomized controlled trial. [31]

Voxelotor, an oral haemoglobin S polymerization inhibitor acts by binding
reversibly to haemoglobin, stabilizing it in the oxygenated state and preventing
polymerization provoked by deoxygenated haemoglobin S. This leads to reduced
sickling, reduced viscosity and prevents haemolysis. Voxelotor can be used in
children aged 4 years and above. Among the paediatric group patients who re-
ceived voxelotor in the HOPE-KIDS 1 trial, 47% had >1 g/dl (gram per decilitre)
increase in haemoglobin concentration from baseline by week 24, 35% had >1.5
g/dl increase and 21% had >2.0 g/dl increase with reductions in levels of indirect
bilirubin, lactate dehydrogenase and percentage reticulocytes which are all
markers of haemolysis. [32] [33]

Crinzalizumab and voxelotor has been approved by the Food and Drug ad-
ministration in the United States [31] [34] but is yet to be widely available for
use in Nigeria. These novel agents will improve the quality of life of SCD pa-
tients and reduce the frequency of vasoocclusive crises and need for opioid

analgesics.

10. The Dilemma: True Addiction and Pseudo-Addiction in
Sickle Cell Disease

While addiction is a chronic relapsing neurobiopsychoscocial disorder that is

characterised by an impaired ability to control drug use and continued use de-
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spite problems, the aberrant drug seeking symptoms displayed by an addicted
person can also be exhibited by some patients with SCD especially when their
pain is poorly controlled, a phenomenon known as pseudo-addiction. The re-
current unpredictable acute painful episodes experienced by SCD patients that
often require multiple hospitalizations and opioid analgesia for pain relief makes
them vulnerable to bias or being labelled as an addict by medical staff. This is
even more so as the experience of pain is subjective and there may be no objec-
tive clinical or radiological sign that health care staff can use to grade pain sever-
ity in these group of patients in the acute settings.

Pseudo-addiction occurs when there is poor pain control and the behaviour
exhibited in response to this pain undermanagement is used as evidence for di-
agnosis of addiction. Pseudo-addiction is a cycle that is postulated to progress
through three phases. First, when “as needed” dosing of inadequate doses of pain
medication is prescribed for continuous pain, patient starts to requests for addi-
tional doses of analgesics. Then, when these requests are ignored, the patient
tries to convince the healthcare staff of their pain severity by moaning, crying or
writhing in pain. These behaviours are interpreted by the healthcare staff as ab-
errant and drug seeking and they refuse to escalate the dose of analgesics. Final-
ly, this progresses to a crises phase during which the patient increases the level of
bizarre drug seeking behaviour. This cycle continues with the patient seeking to
acquire drugs and the physician refusing to treat pain resulting in a lack of trust
between the two parties and ultimately the patient can be mislabelled as a drug
addict. [2]

Pseudoaddiction can be distinguished from true addiction by the resolution of
aberrant behaviour and return to normal functioning once pain is adequately
controlled. It is therefore important that painful episodes in SCD patients be
promptly and adequately treated to reduce drug seeking behaviours and to re-
duce suffering that can lead to depression which can also predispose to sub-
stance or opioid misuse. Sickle cell patients are often dissatisfied about their
treatment in the emergency department and complain that pain management is
not optimal and they often face discrimination from health care workers and
risk being labelled drug seeking. A retrospective review of one emergency room
practice shows that the time to initial analgesic administration was still longer
significantly than what is recommended by pain management guidelines (15
minutes from time of entering the Emergency Department). [35] Health care
workers have been shown to overestimate the prevalence of opioid misuse
among SCD patients [36]

True addiction on the other hand is usually opioid use not related to pain
control and patient can exhibit behaviours including self-administration of
opioids in increasing doses, stealing of prescription pads, visiting multiple phy-
sicians and so on. [2] [19]

Another area that could pose a challenge for physicians is distinguishing be-
tween a vasoocclusive episode and opioid induced hyperalgesia which occurs in

patients who have been on chronic opioid use. Opioid induced analgesia occurs
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due to nociceptive sensitization resulting in patient becoming paradoxically

more sensitive to certain painful stimuli. [37]

11. Conclusion and Recommendations

Sickle cell disease patients represent a model condition in which the challenges
of pain management are fully expressed. Physicians managing vasoocclusive
crises are often faced with a dilemma of how to relieve suffering without enabl-
ing addiction. A multidisciplinary team consisting of haematologists, pain care
specialists and behavioural scientists will be useful in distinguishing a patient in
sickle cell crisis who needs aggressive pain control plan and a SCD patient with
opioid use disorder requiring treatment. [2] [22] [38] [39] Standardized clinical
practice guidelines with recommendation for pain management in the acute set-
ting can be developed both locally and nationally. The use of opioid sparing pain
strategies for chronic pain such as regional nerve block can also be explored.
[40] Patients and their parents should be educated on the dangers of misuse of
prescription opioids and national guidelines regulating access to controlled sub-
stances should be implemented. SCD patients should also be screened for risk of
opioid misuse using standardized screening tools prior to commencement of
long-term opioid therapy and they should also be screened for opioid use dis-

order periodically as part of their routine care plan.
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