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Abstract

Chronic pain is a significant and persistent issue for individuals with sickle cell disease (SCD), often caused by recurrent vaso-
occlusive crises (VOC), which lead to tissue ischemia and inflammation. For patients co-infected with HIV, the management of
chronic pain becomes even more complex due to the additional complications of HIV-related immune dysfunction, neuropathy,
and the effects of antiretroviral therapy (ART). This review explores the challenges of managing chronic pain in HIV-positive
sickle cell patients, focusing on the interactions between the two diseases and the impact of ART on pain management strategies.
The article discusses the pathophysiology of pain in co-infected individuals, the difficulties in choosing appropriate analgesic
regimens, and the importance of individualized treatment approaches. The presence of both HIV and SCD in a single patient leads
to overlapping pain mechanisms. In SCD, pain is primarily due to ischemia and infarction from sickle-shaped red blood cells,
while HIV-related neuropathy further exacerbates pain. Additionally, ART, though essential for viral suppression, can influence
pain by contributing to peripheral neuropathy or affecting the effectiveness of analgesic medications. Opioid use, a common
strategy for severe pain management in SCD, is complicated in HIV-positive patients due to potential drug interactions with ART,
as well as concerns about misuse and opioid-induced hyperalgesia. Thus, managing pain in this population requires careful

balancing of treatment options.
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Introduction

Chronic pain is one of the most common and disabling
symptoms in individuals with sickle cell disease (SCD), a
genetic  disorder that primarily affects African,
Mediterranean, and Middle Eastern populations. SCD is
characterized by the presence of sickle-shaped red blood
cells, which have an abnormal shape and are less flexible
than normal red blood cells. This abnormality leads to
occlusion of small blood vessels, causing episodes of
ischemia, infarction, and acute pain, commonly referred to
as vaso-occlusive crises (VOC). Over time, recurrent VOCs
contribute to the development of chronic pain, which
significantly impacts the quality of life, leading to physical
limitations, psychological distress, and frequent healthcare
utilization.'” The challenge of managing chronic pain in
individuals with SCD is compounded when the patient is
also HIV-positive. HIV, the virus responsible for acquired
immunodeficiency syndrome (AIDS), weakens the immune
system by attacking and depleting CD4+ T cells, making
individuals more susceptible to infections and other
complications. HIV-related neuropathy, which can result
from the virus itself or as a side effect of antiretroviral
therapy (ART), adds another layer of complexity to pain
management. This dual burden of HIV and SCD creates a
unique pain management challenge, as the pathophysiology
of each disease involves distinct mechanisms of pain
generation, and these mechanisms may interact in
unpredictable ways.”” While antiretroviral therapy (ART)
has dramatically improved the prognosis of HIV-positive
individuals, it can also influence pain perceptions and
exacerbate existing pain. ART is essential for controlling
viral replication and preventing HIV-related complications.

However, certain ART drugs, particularly protease
inhibitors (PIs) and nucleoside reverse transcriptase
Inhibitors (NRTIs), are associated with peripheral
neuropathy, a condition that worsens pain symptoms in
individuals already suffering from chronic pain due to SCD.
Furthermore, the use of ART medications can complicate
the management of pain by affecting the pharmacokinetics
of pain medications, potentially altering their efficacy and
safety profiles.’

The pharmacologic management of chronic pain in HIV-
positive SCD patients often involves opioids, non-steroidal
anti-inflammatory drugs (NSAIDs), and adjuvant such as
anticonvulsants and antidepressants. While opioids are
effective for managing severe pain, their use is complicated
by the risk of opioid use disorder (OUD), which is
heightened in individuals with chronic pain, particularly in
those with co-occurring HIV and SCD. Additionally, the
long-term use of opioids can lead to opioid-induced
hyperalgesia, a phenomenon in which chronic opioid use
paradoxically increases pain sensitivity. Given these
concerns, healthcare providers must carefully balance the
need for effective pain relief with the potential risks
associated with opioid use, all while considering the impact
of ART on drug metabolism.”® In addition to pharmacologic
treatments, non-pharmacologic interventions such as
physical therapy, cognitive-behavioral therapy (CBT), and
complementary therapies are important components of pain
management for HIV-positive SCD patients. These therapies
aim to address the psychological and functional aspects of
chronic pain, which are often overlooked in traditional pain
management strategies. CBT has been shown to be effective
in helping patients develop coping mechanisms and reduce
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pain-related distress, while physical therapy can improve
mobility and reduce pain exacerbated by physical
deconditioning. Complementary therapies, such as
acupuncture and massage, have also been reported to
provide relief in some patients, although further research is
needed to establish their efficacy.”"'' The complexity of
chronic pain in HIV-positive SCD patients underscores the
need for a personalized, multidisciplinary approach to care.
Pain management in this population must consider the
unique interactions between HIV, SCD, and ART, as well as
the patient’s individual pain profile, medical history, and
psychosocial factors. Clinicians must collaborate across
specialties to develop treatment plans that address all
aspects of the patient's pain, including physical, emotional,
and psychological dimensions. Given the high risk of
complications and the multifaceted nature of chronic pain in
this population, ongoing monitoring and adjustment of
treatment strategies are essential to optimizing care and
improving patient outcomes.'* "

Path physiology of Chronic Pain in HIV-Positive Sickle
Cell Patients

Chronic pain in individuals with sickle cell disease (SCD)
arises from the complex interplay of vascular occlusion,
ischemia, and tissue damage due to the sickling of red blood
cells. In patients with HIV, the path physiology becomes
even more intricate due to the additional impact of HIV-
related neuropathy, immune dysfunction, and the effects of
antiretroviral therapy (ART). '* In SCD, the hallmark feature
is the sickling of red blood cells under low oxygen
conditions, which leads to the blockage of small blood
vessels, resulting in ischemia and subsequent tissue injury.
This blockage causes vaso-occlusive crises (VOC), a painful
condition characterized by severe and acute pain episodes
that are often recurrent. Over time, repeated VOCs
contribute to the development of chronic pain through the
accumulation of irreversible tissue damage, including
infarctions and fibrosis. The pain experienced by individuals
with SCD is largely driven by the inflammatory response
triggered by ischemia, which leads to the release of pro-
inflammatory mediators such as cytokines, chemokines, and
prostaglandins. These inflammatory mediators sensitize
nociceptors (pain receptors), exacerbating the pain
response.15 In HIV-positive individuals, the path physiology
of pain becomes further complicated by the direct effects of
the virus and its treatment. HIV itself can contribute to
chronic pain through the development of HIV-associated
neuropathy. The virus preferentially targets and depletes
CD4+ T cells, which weakens the immune system and
predisposes individuals to infections and inflammatory
processes. HIV-associated sensory neuropathy is a common
complication that results from direct viral damage to
peripheral nerves, leading to painful symptoms such as
burning, tingling, or sharp sensations. This neuropathic pain
is often worsened by ART, particularly with the use of
certain classes of drugs such as nucleoside reverse
transcriptase inhibitors (NRTIs) and protease inhibitors
(PIs), which have been linked to peripheral neuropathy as a
side effect.'*"®

The concurrent presence of both SCD and HIV in the same
individual results in the overlap of these two distinct pain

pathways, amplifying the complexity of chronic pain. In
HIV-positive SCD patients, the pain from sickle cell crises
is often compounded by the neuropathic pain resulting from
HIV-related damage to the nervous system. This dual
burden of pain can lead to heightened pain sensitivity and
more frequent and severe pain episodes. The inflammatory
processes that underlie VOCs in SCD may also be
exacerbated by HIV-related immune dysfunction, further
sensitizing nociceptors and perpetuating the pain cycle.
Furthermore, the activation of inflammatory pathways in
both SCD and HIV can contribute to the development of
central sensitization, a phenomenon in which the nervous
system becomes hyper-responsive to stimuli, thereby
increasing pain perception.'””” ART plays a dual role in this
complex pain landscape. While it is essential for managing
HIV by suppressing viral replication, ART can also have
significant side effects that impact pain perception. As
mentioned, certain ART drugs are associated with peripheral
neuropathy, which can increase the pain burden in HIV-
positive SCD patients. Moreover, ART may interfere with
the pharmacokinetics of pain medications, such as opioids,
potentially altering their efficacy and safety profiles. Drug-
drug interactions between ART and analgesics, such as
those mediated by cytochrome P450 enzymes, must be
carefully considered to prevent inadequate pain relief or
adverse effects. Additionally, ART-induced mitochondrial
toxicity associated with certain drugs can contribute to
muscle and nerve dysfunction, potentially exacerbating
pain '

Challenges in Pain Management for HIV-Positive Sickle
Cell Patients

Managing chronic pain in HIV-positive sickle cell disease
(SCD) patients presents significant challenges due to the
interplay of multiple factors, including the complex path
physiology of both diseases, the side effects of antiretroviral
therapy (ART), and the psychological burden of living with
two chronic, debilitating conditions. These challenges
necessitate a comprehensive and individualized approach to
pain management that addresses both the physical and
psychosocial aspects of pain, while also navigating potential
medication-related complications.”* One of the primary
challenges in pain management for HIV-positive SCD
patients is the overlapping pain mechanisms from both
conditions. In SCD, pain is primarily driven by vaso-
occlusive crises (VOC), which cause blockage of small
blood vessels, leading to ischemia, inflammation, and tissue
damage. The resultant pain is often intense, recurrent, and
difficult to manage. For individuals also living with HIV,
neuropathy becomes an additional pain source. HIV-
associated peripheral neuropathy is a common complication,
which manifests as burning, tingling, or sharp pain, often in
the limbs. The presence of both inflammatory and
neuropathic pain creates a more complex pain profile,
making it harder to identify the most appropriate treatment
strategies.”*® The use of opioids is a common approach to
managing severe pain in patients with SCD, but it presents
challenges, especially for HIV-positive patients. Opioids are
effective for managing acute pain, but long-term use carries
the risk of opioid use disorder (OUD), particularly in
individuals who are also coping with the chronic nature of
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both SCD and HIV. The concern is heightened by the
potential for misuse, dependency, and opioid-induced
hyperalgesia, a condition in which prolonged opioid use
paradoxically increases pain sensitivity. Furthermore, drug
interactions between opioids and ART can complicate their
use. ART, especially protease inhibitors (PIs) and
nucleoside reverse transcriptase inhibitors (NRTIs), can alter
the metabolism of opioids and other analgesic medications,
potentially reducing their effectiveness or causing adverse
effects. Healthcare providers must carefully balance the
need for pain relief with the risks associated with opioid use,
all while considering the potential for ART-drug
interactions.”””’

Another significant challenge is the potential impact of ART
on pain management. While ART is essential for controlling
HIV replication, certain ART medications are associated
with peripheral neuropathy, which can exacerbate pain in
individuals with HIV and SCD. The neurotoxic effects of
ART drugs, particularly PIs and NRTIs, are well-
documented, and this neuropathy can contribute to a
heightened pain experience. The presence of ART-related
neuropathy complicates the choice of pain management
strategies, as many pain relief options, including certain
medications like anticonvulsants or antidepressants, may
have limited efficacy in addressing this type of pain.
Additionally, ART can affect the pharmacokinetics of
various analgesics, leading to concerns about drug
interactions and the need for dose adjustments. These factors
highlight the importance of closely monitoring patients and
tailoring pain management regimens based on their unique
needs and the specific ART regimen they are on.*’™
Psychosocial factors further complicate pain management in
HIV-positive SCD patients. Chronic pain can lead to
depression, anxiety, and other mental health issues, which
are common among individuals with both SCD and HIV.
These psychological burdens can worsen pain perception, as
well as hinder patients' ability to adhere to prescribed pain
management regimens. Additionally, stigma surrounding
both HIV and SCD can contribute to feelings of isolation,
low self-esteem, and reluctance to seek help. The stigma
associated with HIV, in particular, can lead to delays in
diagnosis, treatment initiation, and access to care, thereby
exacerbating pain and further complicating management
efforts. Furthermore, the emotional toll of managing two
chronic conditions can lead to non-compliance with both
pain management and ART regimens, affecting overall
health outcomes.**?*

Non-pharmacologic interventions are essential in addressing
these challenges, but they also present barriers to effective
implementation. Physical therapy, cognitive-behavioral
therapy (CBT), and complementary therapies such as
acupuncture or massage can be beneficial in managing
chronic pain, particularly by addressing the psychological
and functional aspects of pain. However, access to these
therapies may be limited due to financial constraints,
availability of trained professionals, and healthcare system
limitations. Moreover, the integration of non-pharmacologic
treatments into routine care requires time, resources, and
patient buy-in, which can be difficult for those who are
already overwhelmed by the demands of managing multiple

health conditions.*>”° Finally, there is a need for improved
coordination between healthcare providers to optimize pain
management in this population. Given the complex nature of
chronic pain in HIV-positive SCD patients, a
multidisciplinary approach is crucial. Hematologists, HIV
specialists, pain management teams, and mental health
professionals must work together to develop individualized
treatment plans that address the unique challenges faced by
these patients. This requires not only a comprehensive
understanding of the underlying diseases but also an
awareness of the specific barriers to pain management and
how they can be overcome. Additionally, ongoing
monitoring and adjustment of treatment plans are necessary
to ensure that pain is effectively managed without
introducing harmful side effects or complications.’’
Therapeutic Approaches in Pain Management for HIV-
Positive Sickle Cell Patients

Managing chronic pain in HIV-positive sickle cell disease
(SCD) patients requires a tailored, multi-disciplinary
approach that addresses both the underlying path physiology
of pain and the unique challenges posed by the dual
presence of HIV and SCD. These patients often experience
pain from both sickle cell-related vaso-occlusive crises
(VOC) and HIV-associated neuropathy, creating a complex
pain management scenario. Therapeutic approaches for pain
management must take into account the interactions between
these two conditions, the effects of antiretroviral therapy
(ART), and the potential for complications from
pharmacologic treatments. This section reviews the key
therapeutic strategies for effectively managing chronic pain
in HIV-positive SCD patients.™

Pharmacologic Approaches

Pharmacologic interventions form the cornerstone of pain
management in HIV-positive SCD patients. The choice of
analgesics depends on the severity and type of pain, as well
as the individual patient's medical history and response to
treatment. In patients with severe, acute pain due to vaso-
occlusive crises, opioids are often prescribed for their potent
analgesic effects. However, the use of opioids in this
population requires careful monitoring due to concerns over
the risk of opioid use disorder (OUD), opioid-induced
hyperalgesia, and potential interactions with ART. Certain
ART medications, particularly protease inhibitors (PIs) and
non-nucleoside reverse transcriptase inhibitors (NNRTIs),
can alter the metabolism of opioids, necessitating dose
adjustments and careful monitoring to avoid either under-
treatment or overdose.” In addition to opioids, non-steroidal
anti-inflammatory drugs (NSAIDs) and acetaminophen are
often used to manage mild-to-moderate pain associated with
sickle cell crises. However, NSAIDs must be used
cautiously in HIV-positive patients, as they can increase the
risk of gastrointestinal bleeding and kidney toxicity,
especially in those with compromised immune function or
concurrent comorbidities. Adjuvants, such as
anticonvulsants (e.g., gabapentin) and antidepressants (e.g.,
amitriptyline), can be effective in managing neuropathic
pain caused by HIV-associated neuropathy. These
medications work by modifying central nervous system
activity to reduce pain signaling and improve pain tolerance.
While these agents are often beneficial, side effects such as
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sedation, dizziness, and weight gain can limit their use in
some patients.*

Non-Pharmacologic Approaches

Non-pharmacologic interventions play an important role in
managing chronic pain in HIV-positive SCD patients by
addressing the psychological, functional, and emotional
aspects of pain. Cognitive-behavioral therapy (CBT) is one
of the most well-established non-pharmacologic treatments
for chronic pain. CBT helps patients develop coping
strategies to manage pain and improve quality of life. It
involves identifying negative thought patterns associated
with pain and replacing them with more adaptive, positive
coping mechanisms. Research has shown that CBT can
reduce pain intensity and improve mood in patients with
chronic pain, including those with HIV and SCD. Similarly,
relaxation techniques such as mindfulness meditation,
guided imagery, and deep-breathing exercises have been
shown to help reduce pain perception by lowering stress and
anxiety, which can exacerbate pain symptoms.*' Physical
therapy is another key component of non-pharmacologic
pain management. In patients with SCD, chronic pain is
often associated with musculoskeletal deconditioning, which
can exacerbate pain and limit mobility. Physical therapy
aims to improve strength, flexibility, and function, thereby
reducing pain and enhancing overall quality of life. Gentle
exercise programs, including stretching, strengthening
exercises, and low-impact aerobic activities, can improve
blood circulation and reduce the frequency and severity of
pain episodes. For HIV-positive SCD patients with
peripheral neuropathy, physical therapy can also help
mitigate the impact of nerve damage on movement and
function, ultimately contributing to pain relief.**
Complementary and Alternative Therapies
Complementary and alternative therapies, such as
acupuncture, massage, and chiropractic care, have also been
investigated as adjuncts to traditional pain management
approaches. These therapies may help alleviate pain by
promoting relaxation, improving blood flow, and enhancing
the release of natural pain-relieving endorphins. While the
evidence supporting the use of acupuncture and massage in
chronic pain management remains mixed, some patients
report significant improvements in pain relief and overall
well-being. Acupuncture, in particular, has been found to
reduce pain intensity in various chronic pain conditions by
stimulating specific points on the body that correspond to
pain pathways. Additionally, massage therapy can reduce
muscle tension, improve circulation, and promote relaxation,
providing relief from both the musculoskeletal pain
associated with SCD and the neuropathic pain seen in HIV-
positive individuals.*

Multidisciplinary Approach

A multidisciplinary approach is essential for managing
chronic pain in HIV-positive SCD patients. Pain
management for these individuals should involve a team of
healthcare professionals, including pain specialists,
hematologists, infectious disease experts, psychologists,
physical therapists, and social workers. This collaborative
approach allows for comprehensive care that addresses all
aspects of the patient’s pain, including its physical,
emotional, and psychological components. The team can

work together to optimize treatment plans, monitor for
potential complications, and adjust therapies based on the
patient's evolving needs. Additionally, involving mental
health professionals in pain management is critical, as
chronic pain often leads to anxiety, depression, and other
mood disorders that can exacerbate pain perception.**
Personalized Pain Management

Given the complexity of managing chronic pain in HIV-
positive SCD patients, personalized care is essential.
Treatment plans must be tailored to each patient, taking into
account their pain severity, medical history, treatment
preferences, and response to previous interventions. This
personalized approach ensures that the patient receives the
most effective and safest pain management, with minimal
side effects and complications. Clinicians must also be
vigilant in monitoring for potential drug interactions,
particularly between analgesics and ART medications, to
prevent adverse outcomes. Ongoing assessment and
adjustment of treatment strategies are key to providing
optimal care, as pain management is often dynamic and may
require changes over time.*

The Role of Multi-Disciplinary Care and Individualized
Treatment in Chronic Pain Management for HIV-
Positive Sickle Cell Patients

Chronic pain management in HIV-positive sickle cell
disease (SCD) patients is complex and requires a holistic,
individualized approach that takes into account the
multifaceted nature of the pain, its underlying causes, and
the patient’s unique circumstances. Multi-disciplinary care,
which involves collaboration among various healthcare
providers, is crucial in addressing the various dimensions of
chronic pain. This approach ensures comprehensive
treatment that incorporates both pharmacologic and non-
pharmacologic interventions, as well as psychological and
social support, to improve patient outcomes. Moreover,
individualized treatment is essential, as each patient's
experience with pain and response to therapies can vary
greatly.

Multi-Disciplinary Care Approach

The multi-disciplinary care model is integral to effectively
managing chronic pain in HIV-positive SCD patients. The
team typically consists of pain specialists, hematologists,
infectious disease experts, physical therapists, psychologists,
social workers, and other healthcare professionals. Each
specialist brings a unique perspective and skillset to address
the diverse factors that contribute to pain, including vascular
occlusion, neuropathy, inflammation, and psychological
distress. This collaborative model allows for a more
comprehensive understanding of the patient’s condition and
the formulation of an optimal treatment plan. Pain
specialists, for example, focus on the pharmacologic
management of pain and can provide expertise in managing
complex analgesic regimens. Hematologists are critical in
managing the sickle cell disease component, monitoring the
frequency of vaso-occlusive crises, and optimizing
treatments such as hydroxyurea or blood transfusions.
Infectious disease specialists play a pivotal role in managing
HIV and the complications arising from the virus or its
treatment, ensuring that antiretroviral therapy (ART) is
optimized for the patient. Physical therapists can assist with
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mobility, functional restoration, and musculoskeletal pain
associated with SCD and neuropathic pain linked to HIV.
Psychological support, provided by counselors or
psychologists, helps address the emotional and mental
health challenges of chronic pain, such as depression,
anxiety, and the stress of living with multiple chronic
conditions.*®

Individualized Treatment Plans

An individualized treatment approach is crucial in chronic
pain management for HIV-positive SCD patients due to the
unique and dynamic nature of each patient’s pain
experience. Factors such as the severity of sickle cell
disease, the extent of HIV-related neuropathy, the presence
of co-morbidities, and the patient’s personal preferences all
influence the treatment strategy. The optimal approach to
pain management must be personalized, ensuring that
patients receive the most effective and appropriate
interventions tailored to their specific needs. For instance, in
patients with significant neuropathic pain from HIV-related
neuropathy, medications such as anticonvulsants
(gabapentin or pregabalin) or antidepressants (amitriptyline)
may be prioritized. On the other hand, in those with
predominantly musculoskeletal pain from sickle cell crises,
nonsteroidal anti-inflammatory drugs (NSAIDs) or opioids
may be more appropriate. A personalized approach also
takes into account the patient’s response to ART, as some
drugs may exacerbate neuropathic pain or have interactions
with pain medications. Adjustments in ART and analgesic
regimens are essential to avoid side effects such as
peripheral neuropathy, which can worsen pain. In addition
to pharmacologic treatments, individualized non-
pharmacologic interventions are tailored to each patient's
circumstances. A physical therapy regimen can be
customized based on the patient’s mobility level and pain
location, while psychological interventions such as
cognitive-behavioral therapy (CBT) may be utilized for
patients experiencing emotional distress related to chronic
pain. Social support is also an integral part of the
individualized treatment plan, addressing the patient’s social
needs and helping them manage the challenges associated
with living with multiple chronic conditions.*’

Ongoing Assessment and Adjustment

An important aspect of both multi-disciplinary care and
individualized treatment is continuous assessment and
adjustment of the treatment plan. Chronic pain is dynamic
and can change over time due to factors such as disease
progression, response to treatment, and the development of
new pain sources. Regular follow-ups with the healthcare
team are necessary to monitor the effectiveness of pain
management  strategies,  identify = any  emerging
complications, and make necessary adjustments to
medications or interventions. For instance, if a patient
experiences worsening neuropathic pain despite using
anticonvulsants, the treatment plan may need to be altered to
incorporate other therapies, such as topical treatments or
advanced pain management techniques. Furthermore, as
HIV-positive SCD patients may experience multiple
comorbidities, close monitoring is necessary to avoid
complications such as drug-drug interactions, medication
toxicity, or the exacerbation of pre-existing conditions. This

ongoing assessment ensures that the pain management plan
remains flexible and responsive to the changing needs of the
patient. The involvement of the multi-disciplinary team
allows for a holistic approach to these adjustments, ensuring
that both the physiological and psychosocial aspects of
chronic pain are adequately addressed.*®

Conclusion

Chronic pain in HIV-positive sickle cell disease (SCD)
patients presents unique challenges due to the interplay of
both conditions and their associated complications. Effective
pain  management in this population requires a
comprehensive, multi-disciplinary approach that takes into
account the complex nature of the pain, its underlying
causes, and the patient’s individual needs. By bringing
together experts from various fields, including pain
specialists, hematologists, infectious disease specialists,
physical therapists, and mental health professionals,
healthcare providers can create a holistic treatment plan that
addresses both the physical and emotional aspects of chronic
pain. Individualized treatment is critical in managing the
pain of HIV-positive SCD patients, as each patient’s
experience with pain and response to therapies varies. A
personalized approach allows for tailored interventions,
ensuring that the treatment is appropriate and effective for
the patient’s unique condition. Pharmacologic and non-
pharmacologic therapies, alongside psychological and social
support, must be carefully selected and monitored to provide
the best possible outcomes. Regular assessment and
adjustments to the treatment plan are necessary to adapt to
changing symptoms, progression of the disease, and
response to treatment.
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