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Background: The management of acute and chronic pain for individuals living with sickle cell
disease (SCD) is a clinical challenge. This reflects the paucity of clinical SCD pain research and
limited understanding of the complex biological differences between acute and chronic pain. These
issues collectively create barriers to effective, targeted interventions. Optimal pain management
requires interdisciplinary care.

Objective: These evidence-based guidelines developed by the American Society of Hematology (ASH)
are intended to support patients, clinicians, and other health care professionals in pain management
decisions for children and adults with SCD.

Methods: ASH formed a multidisciplinary panel, including 2 patient representatives, that was
thoroughly vetted to minimize bias from conflicts of interest. The Mayo Evidence-Based Practice
Research Program supported the guideline development process, including updating or performing
systematic reviews. Clinical questions and outcomes were prioritized according to importance for
clinicians and patients. The Grading of Recommendations Assessment, Development and Evaluation
(GRADE) approach was used, including GRADE evidence-to-decision frameworks, to assess evidence
and make recommendations, which were subject to public comment.

Results: The panel reached consensus on 18 recommendations specific to acute and chronic pain. The
recommendations reflect a broad pain management approach, encompassing pharmacological and
nonpharmacological interventions and analgesic delivery.

Conclusions: Because of low-certainty evidence and closely balanced benefits and harms, most
recommendations are conditional. Patient preferences should drive clinical decisions. Policymaking,
including that by payers, will require substantial debate and input from stakeholders. Randomized
controlled trials and comparative-effectiveness studies are needed for chronic opioid therapy, nonopioid
therapies, and nonpharmacological interventions.

Summary of Recommendations

Background

Pain causes significant morbidity for those living with sickle cell disease (SCD) and has a profoundly
negative impact on patients’ health-related quality of life (HRQOL). Pain manifests as both acute
intermittent pain, chronic daily pain, and acute-on-chronic pain. Pain spans the life course and begins as
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early as the first year of life. The emergence of chronic pain occurs
with increasing age, and it has been estimated that 30% to 40% of
adolescents and adults living with SCD suffer from chronic pain.1,2

The management of acute and chronic SCD pain is a major clinical
challenge. This challenge is in part due to the complex and poorly
understood pathophysiology that drives both acute and chronic pain.
Mechanisms of SCD pain likely include components such as hypoxia-
reperfusion injury, inflammation, increased red blood cell adhesion,
and nervous system sensitization (central and peripheral).3-5 The
causal mechanisms of acute and chronic pain likely differ, which
further contributes to the challenges of effective pain treatment. US
Food and Drug Administration–approved therapeutic interventions
targeting the underlying biology of SCD pain are lacking, and this is an
active area of investigation. The biology of SCD pain continues to be
investigated in animal models and humans, and novel targets for
analgesic therapy continue to emerge.5

In general, the optimal treatment of both acute and chronic pain
requires an individualized approach that involves interdisciplinary
care. This approach encompasses pharmacological, nonpharma-
cological, and integrative therapeutic interventions that are tailored
to individual patient needs. There is no one-size-fits-all approach to
optimal pain management. In the context of SCD, this interdisciplinary
team includes providers from hematology, pain medicine, psychology/
psychiatry, emergency medicine, nursing, and physical therapy among
others. Therefore, the American Society of Hematology (ASH)
guideline panel took an interdisciplinary approach to addressing
specific questions related to the treatment of both acute and chronic
pain, with special emphasis on the following areas: delivery of acute
pain treatment including site of care and protocol used, nonopioid
pharmacological therapy for acute and chronic pain, nonpharmaco-
logical therapy for acute and chronic pain, chronic opioid therapy
(COT) for chronic pain, and chronic transfusion therapy.

These guidelines are based on updated and original systematic
reviews of evidence conducted under the direction of the Mayo
Evidence-Based Practice Research Program. The panel followed best
practice for guideline development recommended by the Institute of
Medicine and the Guidelines International Network (GIN).6-9 The panel
used the Grading of Recommendations Assessment, Development
and Evaluation (GRADE) approach10-16 to assess the certainty in the
evidence and formulate recommendations.

Interpretation of strong and

conditional recommendations

The strength of a recommendation is expressed as either strong
(“the guideline panel recommends...”) or conditional (“the guideline
panel suggests…”) and has the following interpretation:

Strong recommendation

c For patients: most individuals in this situation would want the
recommended course of action, and only a small proportionwould not.

c For clinicians: most individuals should follow the recommended
course of action. Formal decision aids are not likely to be needed
to help individual patients make decisions consistent with their
values and preferences.

c For policy makers: the recommendation can be adopted as
policy in most situations. Adherence to this recommendation
according to the guideline could be used as a quality criterion or
performance indicator.

c For researchers: the recommendation is supported by credible
research or other convincing judgments that make additional
research unlikely to alter the direction of the recommendation.
On occasion, when the benefit between benefits and harms
seems clear, a strong recommendation can be based on low or
very low certainty in the evidence. In such instances, further
research may provide important information that alters or refines
the recommendations.

Conditional recommendation

c For patients: a majority of individuals in this situation would want
the suggested course of action, but many would not. Decision
aids may be useful in helping patients to make decisions
consistent with their individual risks, values, and preferences.

c For clinicians: recognize that different choices will be appropri-
ate for individual patients and that you must help each patient
arrive at a management decision consistent with his or her
values and preferences. Decision aids may be useful in helping
individuals make decisions consistent with their individual risks,
values, and preferences.

c For policymakers: policymaking will require substantial debate
and involvement of various stakeholders. Performance measures
about the suggested course of action should focus on if an
appropriate decision-making process is duly documented.

c For researchers: this recommendation is likely to be strength-
ened (for future updates or adaptation) by additional research.
An evaluation of the conditions and criteria (and the related
judgments, research evidence, and additional considerations)
that determined the conditional (rather than strong) recommen-
dation will help identify possible research gaps.

Interpretation of good practice statements

As described by the GRADE Guidance Group, good practice
statements endorse interventions or practices that the guideline
panel agreed have unequivocal net benefit yet may not be widely
recognized or used.17 Good practice statements in these
guidelines are not based on a systematic review of available
evidence. Nevertheless, they may be interpreted as strong
recommendations.

Recommendations

Use of a standardized protocol to treat acute SCD pain in
the acute care setting

RECOMMENDATION 1A. For adults and children with SCD presenting
to an acute care setting with acute pain related to SCD, the ASH
guideline panel recommends rapid (within 1 hour of emergency
department [ED] arrival) assessment and administration of analge-
sia with frequent reassessments (every 30-60 minutes) to optimize
pain control (strong recommendation based on low certainty in the
evidence about effects ⊕⊕◯◯).
Remarks:

c Non-IV routes of administration (eg, subcutaneous and in-
tranasal) can facilitate rapid analgesic treatment.

RECOMMENDATION 1B. For adults and children with SCD presenting
to an acute care setting with acute pain related to SCD for whom
opioid therapy is indicated, the ASH guideline panel suggests
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tailored opioid dosing based on consideration of baseline opioid
therapy and prior effective therapy (for adults: conditional
recommendation based on moderate certainty in the evidence
about effects ⊕⊕⊕◯; for children: conditional recommendation
based on low certainty in the evidence about effects ⊕⊕◯◯).
Remarks:

c Individualized care plans, developed with acute care and SCD
care providers, are treatment recommendations that include
medications and doses that are effective for a given patient.
These plans can be embedded in the electronic medical record
and used to guide opioid dosing.

c For a minority of patients, frequent acute care treatment using
individualized opioid dosing may be ineffective and detrimental
to long-term care goals, and a more chronic care paradigm with
other approaches may be needed.

c Patient preferences for acute-pain management should be
incorporated into the shared decision-making process, and
patient education on limitations and harms of opioid therapy
should be included in the discussion.

c Adequate clinical infrastructure, including appropriate patient
records, means of communicating between sites of care, and
a multidisciplinary team with appropriate skills, is needed to
create appropriate care plans.

Nonopioid pharmacological therapies for acute
SCD pain

RECOMMENDATION 2A. For adults and children with acute pain
related to SCD, the ASH guideline panel suggests a short course
(5 to 7 days) of nonsteroidal anti-inflammatory drugs (NSAIDs)
in addition to opioids for acute pain management (conditional
recommendation based on very low certainty in the evidence about
effects ⊕◯◯◯).

Remarks:

c NSAIDs herein are defined broadly to include selective and
nonselective cyclooxygenase (COX) inhibitors.

c Patient-specific assessment of harms, including but not limited
to renal, vascular, and gastrointestinal toxicity, anticoagula-
tion requirements, and cardiovascular disease, will help
identify patients who are appropriate for NSAID therapy and
tailor the selection of the drug/class of NSAID based on this
risk profile.

c Patients specifically at increased risk of renal toxicity need to be
identified. If comorbidities (eg, peptic ulcer disease, renal
dysfunction, full-dose anticoagulation) are a significant risk
factor, the mild potential benefit may not outweigh the risk.

GOOD PRACTICE STATEMENT. It is good practice to provide patient-
centered education and surveillance related to NSAID toxicity,
especially in patients with end-organ comorbidities, because long-
term safety data for SCD are lacking, but vascular, bleeding, and
renal risks may be elevated.

RECOMMENDATION 2B. For adults and children presenting for acute
pain related to SCD, the ASH guideline panel suggests against
corticosteroids for acute pain management (conditional recom-
mendation based on low certainty in the evidence about effects
⊕⊕◯◯).

Remarks:

c Steroids should still be used when appropriate for the treatment
of other medical indications such as asthma.

c Systemic corticosteroid exposure, particularly cessation of
steroids, has been associated with rebound pain and other
complications; therefore, the decision to use steroids for other
medical indications should be made in collaboration with experts
in SCD.

RECOMMENDATION 2C. For adults and children presenting with acute
pain related to SCD who are hospitalized, the ASH guideline panel
suggests a subanesthetic (analgesic) ketamine infusion as adjunc-
tive treatment of pain that is refractory or not effectively treated with
opioids alone (conditional recommendation based on very low
certainty in the evidence about effects ⊕◯◯◯).

Remarks:

c This recommendation assumes safe administration of subanes-
thetic ketamine infusions in the hospital inpatient unit in centers
that have appropriate expertise to administer the drug.

c Recommended dose for subanesthetic (analgesic) infusion for
acute exacerbation of SCD pain starts at 0.1 to 0.3 mg/kg per
hour with a maximum of 1 mg/kg per hour.

c Currently, there is no standardized, widely accepted definition
for the word refractory; therefore, whether pain is considered
refractory is determined at the clinician’s discretion.

RECOMMENDATION 2D. For adults and children presenting with acute
pain related to SCD, the ASH guideline panel suggests regional
anesthesia treatment approaches for localized pain that is refractory
or not effectively treated with opioids alone (conditional recom-
mendation based on very low certainty in the evidence about effects
⊕◯◯◯).

Remarks:

c Regional anesthesia in this context is defined as epidural or
peripheral nerve catheter-delivered analgesia for abdominal, hip,
or leg pain.

c The procedure needs to be technically feasible based on the
anatomical location of the pain.

c A thorough explanation of the procedure as well as risks,
benefits, and alternative options should be provided to patients
and families before the procedure.

c The recommendation assumes administration of the procedure
in a center that has appropriate resources and expertise.

c There is considerable uncertainty around optimal timing and
indications for regional anesthesia interventions; however,
the panel emphasized the importance of shared decision
making based on the patient’s knowledge of his or her own
disease and course of pain-related complications and
strategies that promote reduced opioid requirements, im-
proved function, pain management, and reduced duration of
hospitalization.

NO RECOMMENDATION. For adults and children who seek treatment
of acute pain, the ASH guideline panel chooses not to offer
a recommendation for or against IV fluids in addition to standard
pharmacological management for the treatment of acute pain.
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Remarks:

c The panel acknowledges that the risk of harm with IV fluids
may be greater in adults than children because of deficien-
cies in cardiopulmonary function and other comorbid
conditions.

c This nonrecommendation includes bolus infusions and infusions
to maintain fluid balance requirements in addition to the types of
fluids (eg, normal [0.9%] saline vs half-normal [0.45%] saline)
that are used in these infusions.

c This nonrecommendation does not preclude the administration
of fluids to patients with clinically significant dehydration.

Nonpharmacological therapies for acute SCD pain

RECOMMENDATION 3. For adults and children who seek treatment of
acute pain, the ASH guideline panel suggests massage, yoga,
transcutaneous electrical nerve stimulation (TENS), virtual reality
(VR), and guided audiovisual (AV) relaxation in addition to standard
pharmacological management (conditional recommendation based
on very low certainty in the evidence about effects ⊕◯◯◯).
Remarks:

c This recommendation is based on direct evidence from patients
with SCD and indirect evidence largely from postoperative adult
mixed surgical populations.

c Despite the evidence being primarily based on adult popula-
tions, there is low risk of harm in children. However, a tailored
approach should be used that matches feasibility and accept-
ability for a given patient. Some interventions may not apply to
younger children; therefore, the age of the patient should be
considered, especially for interventions such as yoga and guided
AV relaxation.

c Time requirements, financial costs, availability, and training of
therapists for these types of treatments are important factors in
treatment selection and should be discussed with patients in the
course of shared decision making.

NO RECOMMENDATION. For adults and children who seek treatment
of acute pain, the ASH guideline panel chooses not to offer
a recommendation for or against acupuncture or biofeedback for
the treatment of acute pain in addition to standard pharmacological
management.

Remarks:

c If biofeedback and acupuncture are considered, a tailored
approach is necessary that matches feasibility, acceptability,
and patient experience and preference regarding these
interventions for a given patient.

c Discussion with patients in the course of shared decision
making needs to include important factors such as the time,
financial costs, availability, and training of the therapists required
to perform these treatments.

Painmanagement in an SCD-specific hospital-based acute
care facility

RECOMMENDATION 4. For adults and children who develop acute
pain episodes requiring hospital care, the ASH guideline panel
suggests using SCD-specific hospital-based acute care facilities
(ie, day hospitals and infusion centers, all with appropriate

expertise to evaluate, diagnose, and treat pain and other SCD
complications) over typical ED-based care (conditional recom-
mendation based on low certainty in the evidence about effects
⊕⊕◯◯).
Remarks:

c This recommendation assumes that these hospital-based
facilities have readily available code team coverage to ensure
delivery of the safest care.

c From a hospital or system perspective, more detailed cost
analyses would be warranted before deciding on implementa-
tion for a given institution. SCD-specific hospital-based acute
care facilities tend to be cost effective to the extent that they
reduce ED visits and admissions; however, overall acute care
utilization may increase.

c Most of the evidence describing hospital-based acute care
facilities places pain treatment in the context of complex
SCD comprehensive care models. In these models, .1
intervention is likely driving the improvement and continuity
in care.

Continuous basal opioid infusion for acute SCD pain
treatment

NO RECOMMENDATION. For children and adults with SCD who seek
treatment of acute pain in the hospital, the ASH guideline panel
chooses not to offer a recommendation for or against basal
opioid dosing in conjunction with on-demand dosing or scheduled
intermittent dosing.

Remarks: For clarity, the panel defined the specific terms used as
follows:

c Basal: continuous IV opioid infusion.

c On-demand dosing: opioid administered at an interval that
relies on patients declaring their own need. Opioid can be
administered via a patient-controlled IV analgesia pump or via
an as-needed order for intermittent nurse-administered drug.

c Scheduled intermittent dosing: opioid administered on
a timed schedule that does not rely on the patient asking
for the drug.

Nonopioid pharmacological therapies for chronic pain in
SCD with another identifiable cause

RECOMMENDATION 6A. For adults with SCD who have chronic (as
opposed to episodic) pain from the SCD-related identifiable cause
of avascular necrosis of bone, the ASH guideline panel suggests
use of duloxetine (and other serotonin and norepinephrine reuptake
inhibitor [SNRI] medications, because there is evidence of a class
effect) as an option for management, in the context of a compre-
hensive disease and pain management plan (conditional recom-
mendation based on very low certainty in the evidence about effects
⊕◯◯◯).
RECOMMENDATION 6B. For adults with SCD who have chronic (as
opposed to episodic) pain from the SCD-related identifiable cause
of avascular necrosis of bone, the ASH guideline panel suggests
the use of NSAIDs as an option for management, in the context of
a comprehensive disease and pain management plan (conditional
recommendation based on very low certainty in the evidence about
effects ⊕◯◯◯).
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NO RECOMMENDATION. For children with SCD who have chronic (as
opposed to episodic) pain from the SCD-related identifiable cause
of avascular necrosis of bone, the ASH guideline panel chooses not
to offer a recommendation for or against the use of SNRIs and/or
NSAIDs.

NO RECOMMENDATION. For adults and children with SCD who have
chronic (as opposed to episodic) pain from the SCD-related
identifiable cause of leg ulcers, the ASH guideline panel chooses
not to offer a recommendation for or against any specific nonopioid
pharmacological management strategy.

Remarks:

c NSAIDs herein are defined broadly to include selective and
nonselective COX inhibitors.

c There was a lack of both direct and indirect evidence for all-
cause avascular necrosis nonsurgical pain management.
Therefore, the panel chose to use osteoarthritis as an indirect
evidence source, because it is a degenerative arthropathy with
a reasonable evidence base. This evidence base is restricted to
adults.

c Surgical and nonsurgical approaches to the treatment of the
underlying cause of avascular necrosis were not the focus of this
recommendation.

GOOD PRACTICE STATEMENT. It is good practice to provide patient-
centered education and surveillance related to NSAID toxicity,
especially in patients with end-organ comorbidities, because long-term
safety data are lacking for SCD, but vascular, bleeding, and renal risks
may be elevated.

GOOD PRACTICE STATEMENT. Given the prevalence of psychological
comorbidities that are present in the context of pain, it is good
practice to routinely screen for depression and anxiety and to
perform targeted screening for other psychological comorbidities.

Nonopioid pharmacological therapies for chronic pain in
SCD and no identifiable cause beyond SCD

RECOMMENDATION 7A. For adults who have SCD-related chronic
pain with no identifiable cause beyond SCD, the ASH guideline
panel suggests SNRIs (eg, duloxetine and milnacipran) as options
for pain management (conditional recommendation based on very
low certainty in the evidence about effects ⊕◯◯◯).

Remarks:

c This recommendation is based largely on indirect evidence from
adult patients without SCD affected with fibromyalgia. Fibromyalgia
was selected by panel consensus as the entity most closely aligned
with chronic pain in SCD (with no identifiable cause beyond SCD).

c Antidepressants may increase the risk of suicidal ideation and
behavior in children and adolescents with major depression
disorder and other psychiatric disorders.

c The significant lack of pediatric data for the use of SNRIs for pain
management could not support a recommendation for this
age group.

RECOMMENDATION 7B. For adults who have SCD-related chronic
pain with no identifiable cause beyond SCD, the ASH guideline
panel suggests tricyclic antidepressants (TCAs; eg, amitriptyline)
as an option for pain management (conditional recommendation

based on very low certainty in the evidence about effects
⊕◯◯◯).

Remarks:

c This recommendation is based largely on indirect evidence
from adult patients without SCD affected with fibromyalgia.
Fibromyalgia was selected by panel consensus as the entity
most closely aligned with chronic pain in SCD with no
identifiable cause.

c Antidepressants may increase the risk of suicidal ideation and
behavior in children and adolescents with major depression
disorder and other psychiatric disorders.

c The significant lack of pediatric data for the use of TCAs for pain
management could not support a recommendation for this
age group.

c The increased adverse effect profile for this drug includes, but is
not limited to, prolonged QT, orthostasis, cognitive impairment,
dry mouth, and anticholinergic effects. These adverse effects
should be considered and discussed with patients.

RECOMMENDATION7C. For adults who have SCD-related chronic pain
with no identifiable cause beyond SCD, the ASH guideline panel
suggests gabapentinoids (eg, pregabalin) as options for pain
management (conditional recommendation based on very low
certainty in the evidence about effects ⊕◯◯◯).

Remarks:

c This recommendation is based largely on indirect evidence
from adult patients without SCD affected with fibromyalgia.
Fibromyalgia was selected by panel consensus as the entity
most closely aligned with chronic pain in SCD with no
identifiable cause.

c The significant lack of pediatric data for the use of gabapenti-
noids for painmanagement could not support a recommendation
for this age group.

GOOD PRACTICE STATEMENT. Given the prevalence of psychological
comorbidities that are present in the context of pain, it is good
practice to routinely screen for depression and anxiety and to
perform targeted screening for other psychological comorbidities.

Nonpharmacological therapies for chronic pain in SCD

RECOMMENDATION 8A. For adults and children with SCD who have
chronic pain related to SCD, the ASH guideline panel suggests
cognitive and behavioral pain management strategies in the context
of a comprehensive disease and pain management plan (condi-
tional recommendation based on very low certainty in the evidence
about effects ⊕◯◯◯).

Remarks:

c The cognitive or behavioral pain management strategy with the
broadest evidence base is cognitive behavioral therapy (CBT).
Other strategies considered by the panel with lower certainty in
evidence include acceptance and commitment therapy (ACT),
mindfulness-based treatments, coping skills training, and
operant therapy.

c This recommendation is based mainly on indirect evidence. The
treatments that have been tested in SCD are in children with
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acute pain without establishing the presence of chronic pain or
the intervention’s effects on chronic pain. The outcomes
assessed in SCD have not typically included pain intensity.
The greater body of indirect evidence was drawn from the
literature in individuals with fibromyalgia and nonspecific lower
back pain.

c No standardized, manualized universally accepted version of
CBT is available for SCD in either adults or children. This is
a significant clinical and translational research need. Nonethe-
less, such strategies have shown broad applicability in pediatric
and adult chronic noncancer pain.

c Interventions based on CBT, coping skills training, and guided
imagery have some evidence base for SCD, although mainly in
children and for episodic pain.

c In other conditions, these methods are believed to have low risks
and are portable in that patients can use the skills learned on
their own after treatment, possibly with intermittent booster
sessions.

c Time, financial costs, availability, and training of therapists (ie, in
chronic pain and SCD) and patient burden can be barriers to
these types of psychological treatments that are being
recommended.

c Cognitive and behavioral pain management strategies should be
used in conjunction with other modalities as part of a compre-
hensive and multimodal pain management plan.

c Behavioral and cognitive strategies are optimal in a setting
where the patient is motivated and there is access to appropriately
trained personnel.

RECOMMENDATION 8B. For adults with SCD who have chronic pain
related to SCD, the ASH guideline panel suggests other
provider-delivered integrative approaches (eg, massage therapy
and acupuncture) as available and as tolerated and condi-
tional upon individual patient preference and response. These
approaches should be delivered in the context of a comprehen-
sive disease and pain management plan (conditional recommen-
dation based on very low certainty in the evidence about effects
⊕◯◯◯).
Remarks:

c Time, financial costs, availability, and training of therapists
(ie, chronic pain and SCD) and patient burden can be barriers to
these types of treatments.

c There is currently a lack of evidence in children; however,
some pediatric patients may be using these treatments
at home.

NO RECOMMENDATION. For adults and children with SCD who have
chronic pain related to SCD, the ASH guideline panel chooses not
to offer a recommendation for or against a number of physical
activities, exercise, or combined meditation/movement programs
(including aerobic exercise, yoga, and Pilates) to improve pain and
disability.

GOOD PRACTICE STATEMENT. Given the prevalence of psychologi-
cal comorbidities that are present in the context of pain, it
is good practice to routinely screen for depression and anxiety
and to perform targeted screening for other psychological
comorbidities.

Chronic opioid therapy for chronic pain in SCD

GOOD PRACTICE STATEMENT. It is good practice to deliver patient-
centered education regarding the potential to develop chronic pain
and the nonopioid pain treatment options that are outlined in
recommendations 6, 7, and 8.

RECOMMENDATION 9A. For adults and children with SCD and
emerging and/or recently developed chronic pain, the ASH
guideline panel suggests against the initiation of COT unless pain
is refractory to multiple other treatment modalities (conditional
recommendation based on very low certainty in the evidence about
effects ⊕◯◯◯).

Remarks:

c Optimization of SCD management is a priority.

c In those whose pain has been refractory to multiple other
interventions, COT should be considered after risk stratification
using a validated tool, based on how well patients’ SCD is
managed, comprehensive assessment of behavioral risks (eg,
risk factors for opioid misuse), implications of tolerance on the
management of acute pain episodes, and other known adverse
effects of opioids. Adverse events noted in other non-SCD
patient populations are dose dependent and include increased
risk of poor surgical outcomes, increased risk of motor vehicle
collisions, myocardial infarction, bone fracture, and mortality.
Patients on doses of.120 mg of morphine milligram equivalents
(MME) are at risk for hormonal alterations, which can lead to
sexual dysfunction. Doses.100 mg of MME are associated with
a ninefold increase in risk of overdose compared with doses
,20 mg of MME in general non-SCD pain populations.

c Failure criteria for a trial of COT should be discussed in the
shared decision-making process, and alternative treatments
in the case of failure and a plan for opioid cessation should be
developed before initiation. Documentation of this discussion
and the goals of care should be included in the medical
record.

c The lowest effective opioid dose should be prescribed.

c Patients on COT should avoid the use of benzodiazepines,
sedating medications, and alcohol.

c Providers should be aware that patients may inadvertently end
up on COT if episodic pain is frequent enough that patients are
receiving frequent opioid treatment of recurrent pain. Therefore,
providers should make efforts to reduce or eliminate scheduled
opioid doses between acute episodic pain events, which may
reduce the likelihood of unintentional COT.

RECOMMENDATION 9B. For adults and childrenwith chronic pain from
SCD who are receiving COT, are functioning well, and have
perceived benefit, the ASH guideline panel suggests shared
decision making for continuation of COT (conditional recommen-
dation based on very low certainty in the evidence about effects
⊕◯◯◯).

Remarks:

c Optimization of SCD management is a priority.

c The benefit of COT in SCD is largely unknown, and the harms
are established via indirect evidence (recommendation 9a,
remark 2); therefore, shared decision making is essential and
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may lead to continuation once risks of COT and tapering are
explained.

c Function should be assessed from the shared patient/clinician
perspective. The use of standardized patient-reported outcome
tools that assess patient functioning is encouraged.

c COT is discussed as a class of drugs. Individual opioid drugs
have different specific toxicity profiles and interactions with end-
organ injury. Therefore, a review of the individual profile of each
drug under consideration for use should be performed for
a given patient.

c The lowest effective opioid dose should be prescribed.

c Patients on COT should avoid the use of benzodiazepines,
sedating medications, and alcohol.

c Patients on COT require careful monitoring with regard to
functional status and risk assessment for the development of
aberrant opioid use and medical, social, behavioral, or psycho-
logical complications as a precursor to opioid dose reduction or
weaning.

c The risk of adverse events related to COT rises as the total dose
increases. Therefore, patients on high doses of opioids need
close monitoring for complications and adverse effects.

RECOMMENDATION 9C. For adults and childrenwith chronic pain from
SCD who are receiving COT, are functioning poorly, or are at high
risk for aberrant opioid use or toxicity, the ASH guideline panel
suggests against continuation of COT (conditional recommenda-
tion based on very low certainty in the evidence about effects
⊕◯◯◯).

Remarks:

c Optimization of SCD management is a priority.

c Collaboration with a pain specialist should be strongly considered
for additional or alternative pain management strategies.

c Weaning and/or withdrawal from COT is potentially a higher-risk
entity in patients with SCD (ie, risk of triggering vasoocclusive
events or other medical complications) and should be done
carefully.

c The other recommendations provided in this summary should be
used for potential alternatives that could be part of a compre-
hensive pain management plan.

c Patients on COT should avoid the use of benzodiazepines,
sedating medications, and alcohol.

c Acute pain events may still be treated with opioid analgesia if this
serves the overall pain treatment plan, but this should be done in
conjunction with the primary outpatient management team.
Furthermore, nonopioid medications and integrative therapies
should also be offered as outlined in prior recommendations.

GOOD PRACTICE STATEMENT. It is good practice to implement harm
reduction strategies for patients on COT, including strongly
considering coprescribing naloxone, avoiding coprescribing opioids
and benzodiazepines, and prescribing the lowest effective
opioid dose.

GOOD PRACTICE STATEMENT. It is good practice to consider
collaboration with pain medicine specialists for the management
of individuals living with SCD who have chronic pain.

GOOD PRACTICE STATEMENT. In cases in which the clinician has
valid and substantial evidence of aberrant opioid use, it is
good practice to consider consulting an addiction medicine
physician.

GOOD PRACTICE STATEMENT. It is good practice to provide patient-
centered education regarding the risks of COT.

GOOD PRACTICE STATEMENT. Given the prevalence of psychologi-
cal comorbidities that are present in the context of pain, it
is good practice to routinely screen for depression and anxiety
and to perform targeted screening for other psychological
comorbidities.

Chronic transfusion therapy for recurrent acute pain and/
or chronic pain

RECOMMENDATION 10. For adults and children with SCD and
recurrent acute pain, the ASH guideline panel suggests against
chronic monthly transfusion therapy as a first-line strategy to
prevent or reduce recurrent acute pain episodes (conditional
recommendation based on low certainty in the evidence about
effects ⊕⊕◯◯).

Remarks:

c In unique circumstances when all other measures to control
recurrent pain episodes have failed (eg, hydroxyurea, other
disease modifying therapies) and when shared decision making
can be fully applied, a trial of monthly transfusions may be
reasonable.

c The decision should be influenced primarily by patient prefer-
ence where patients appreciate the uncertainty in benefit over
the burden and risks of monthly transfusion. Integration of
education and informed shared decision making around
initiation and/or cessation of chronic transfusion therapy is
important.

c IV access and adherence to chelation and erythrocytopheresis
are also considerations that could favor monthly transfusions in
the exceptional circumstances noted above.

c The cessation of chronic transfusions can be associated with
other SCD complications. Therefore, it is important to exercise
caution if cessation of chronic transfusion is considered,
including initiation of other disease-modifying therapies and
increased surveillance.

NO RECOMMENDATION. For adults and children with chronic pain
from SCD, the ASH guideline panel chooses not to offer
a recommendation either for or against chronic monthly transfusion
therapy as an option for pain management.

Values and preferences

Overall, the ASH guideline panel on the management of acute and
chronic pain placed a higher value on outcomes related to pain relief
and optimizing patient function encompassing improvements in
patient-reported outcomes (ie, HRQOL) when making recommen-
dations. Throughout the process, the panel members strongly
considered the balance between benefits and harms for each
intervention when making recommendations. Particular attention
was paid to this balance in the context of both pediatric and adult
age groups, because evidence was not always available for all ages.
The panel placed a lower value on cost. The panel recognized that
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variability likely exists in the context of values and preferences that
pertain to these recommendations among both patients and
providers. This variability is relevant when there is a lack of direct
data to inform the discussion of these values and preferences.
Furthermore, because most recommendations are conditional,
shared decision making is required between patients and providers
before a definitive decision on implementation of the considered
therapies.

Explanations and other considerations

These recommendations take into consideration acceptability,
feasibility, cost effectiveness, resource use, and impact on health
equity. The ASH guideline panel acknowledged variability in patient
and provider knowledge as well as variability in their perceptions of
harms vs benefits and other patient-important outcomes when
developing these recommendations.

Introduction

Aims of these guidelines and specific objectives

The purpose and primary goals of these guidelines are to provide
evidence-based recommendations to facilitate management of
acute and chronic pain in individuals living with SCD. To achieve
these goals, the ASH guideline panel reviewed and critically
appraised the published literature and made evidence-based
recommendations. Through improved provider and patient educa-
tion regarding the available evidence and evidence-based recom-
mendations, these guidelines aim to provide support for shared
decision making that will result in improved patient functioning and
decreased pain-related morbidity for individuals living with SCD.

The target audience includes patients and their caregivers,
hematologists, general practitioners, internists, emergency medi-
cine providers, and other clinicians and decision makers. Policy-
makers interested in these guidelines include those involved in
developing local, national, or international plans with the goals of
optimizing pain management for individuals living with SCD and
decreasing patient suffering. This document may also serve as the
basis for adaptation by local, regional, or national guideline panels.

Description of the health problem

Pain causes significant morbidity for individuals living with SCD.
Pain manifests as both acute and intermittent pain, chronic daily
pain, and/or acute-on-chronic pain. Pain spans the life course of the
disease and begins as early as the first year of life, and chronic pain
emerges with increasing age. The management of pain for children
and adults living with SCD is a major clinical challenge in part
because of the complex biology of acute and chronic pain that is still
not entirely understood and the lack of evidence on which to base
recommendations. Furthermore, pain is a multidimensional disease
manifestation and requires individualized care, meaning that there is
no one-size-fits-all approach to pain management. To this end,
optimal pain treatment requires an integrated approach of
interdisciplinary care that incorporates both pharmacological and
nonpharmacological interventions.

Currently, opioids constitute the mainstay of treatment of acute
SCD pain when patients seek care in a health care setting. Opioids
are also frequently used for the management of both acute and
chronic pain at home. Despite the widespread use of COT for
chronic pain, there is variability in practice, likely driven by the
paucity of data to support or refute its use. The use and role of
nonopioid pharmacological therapy and nonpharmacological ther-
apies for the treatment of acute and chronic SCD pain have not
been well studied. Therefore, these practice gaps and variability led
the panel to evaluate the evidence for the efficacy and effectiveness
of these pharmacological and nonpharmacological therapies for

acute and chronic SCD pain. Furthermore, despite the widespread
practice of using chronic transfusion therapy for prevention and
treatment of recurrent acute and chronic pain, evidence-based
recommendations do not exist for the indications for transfusion.
Therefore, the panel also sought to evaluate the evidence for the
efficacy and/or effectiveness of chronic transfusion therapy as
a treatment of recurrent acute and chronic pain.

Care delivery of pain treatment (eg, site of care and protocol for
opioid delivery) is also vital to optimal patient outcomes. The ED is
the most common site of care delivery for acute pain treatment;
however, alternative care delivery models, such as day hospitals and
infusion clinics, have emerged. Their increasing use led the panel to
evaluate the evidence for the impact of these models on outcomes
important to patients. In addition to site of care, variability exists
around how opioids are delivered for treatment of acute pain both in
the acute care setting (eg, ED and day hospital) and during
hospitalization. This variability led the panel to evaluate the evidence
for protocols for opioid delivery including time to first dose,
individualized dosing, and continuous basal IV opioid infusion as
part of patient-controlled analgesia (PCA) during hospitalization.

The ASH guideline panel took a broad scope to the identification of
questions that addressed the topics discussed above. The panel
agreed that the guidelines needed to address both acute and
chronic pain. The panel agreed that the final recommendations
focused on acute and chronic pain should be distinct to reflect
variation in the manifestations and etiology of these subclasses of
pain that may require different treatment approaches. Furthermore,
the panel agreed to address not only what intervention is delivered
but also the protocol and site of care delivery (eg, ED, day hospital).
Because optimal pain management is interdisciplinary, the panel
addressed questions focused on opioid therapy, nonopioid
pharmacological therapies, nonpharmacological and integrative
therapies, and the role of chronic transfusion therapy. The panel
had a general impression before formulating questions that a paucity
of data existed in SCD for the important areas of interest identified
by the panel. However, the panel did not limit questions based on
potential availability of data. There was panel consensus that it was
vital to propose all important questions regardless of potentially
available data to drive research for novel treatments for acute and
chronic pain if deficiencies in the evidence base around these
questions were identified.

Definitions of acute and chronic pain

Clearly established a priori definitions of acute and chronic pain for
individuals living with SCD were integral to the development of the
questions, systematic review of the evidence, and formulation of
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final recommendations. The definitions of acute and chronic pain
that were agreed upon by the panel are outlined below.

Acute pain: pain that results in an unplanned visit to an
acute care setting for treatment. An acute care setting was
defined as ED, day hospital, infusion center, observation unit,
acute pain center, or inpatient unit. The panel acknowledges
that this definition may not encompass all acute pain that is
experienced by individuals, because acute pain is often managed
at home. However, for the basis of the evidence review for these
guidelines, a decision had to be made that involved delivery of
care in a health care setting.

Chronic pain: reports of ongoing pain present on most
days over the past 6 months in either a single location or
multiple locations.18 The panel agreed to define chronic pain
using the “AAPT Diagnostic Criteria for Chronic Sickle Cell Disease
Pain.”18 These consensus-based definitions were established in
collaboration with the American Pain Society and were based on
frequency-based criteria similar to those used for the development
of the International Classification of Headache Disorders classifi-
cation system.18,19 These criteria also differentiate patients with
chronic pain into subgroups based on SCD pain diagnostic
modifiers as an attempt to encompass the varied etiology of
chronic SCD pain. The panel designed questions and subsequent
systematic reviews of the evidence to differentiate interventions that
are most applicable to management of these different chronic pain
subgroups. These subgroups are outlined below and are used as
a basis for recommendations 6 and 7.

c Chronic SCD pain without contributory disease complications:
chronic pain is more likely due to central or peripheral nervous
system sensitization and has a nonidentifiable cause.

c Chronic SCD pain with contributory disease complications:
chronic pain is end-organ related and has an identifiable cause
(eg, avascular necrosis, leg ulcers).

The panel acknowledges that mixed-pain phenotypes exist where
patients have both pain with an identifiable cause and pain without
an identifiable cause. However, for the sake of the guidelines, the
panel elected to focus on the 2 subgroups above for the
recommendations, and it is likely that some patients could benefit
from treatment of both pain subtypes simultaneously. This illustrates
the complexity of providing comprehensive and multidisciplinary
care for patients with chronic pain. Providers will need to use their
clinical judgment to create an individualized treatment plan that
addresses each patient’s unique needs.

Differentiation between pediatric and adult evidence

and recommendations

Throughout the guideline process, the panel discussed the
differences in the evidence base between pediatric and adult
populations. In addition, the panel appraised the evidence for the
age spectrum in the evidence-to-decision (EtD) framework and
carefully discussed the harms and benefits for children and
adolescents if adult data were extrapolated to a recommendation
that included children. These differences are reflected in the final
recommendations where the population is clearly identified in the
recommendation (ie, “In adults and children with SCD…” or “In
adults with SCD…”). In addition, these differences are reflected in
the distinction made regarding strength of the recommendation and

quality of the evidence. Technical remarks also include information
pertinent to specific age groups. Therefore, users of these
guidelines should pay particular attention to the identified pop-
ulation for each recommendation and technical remarks to avoid
extrapolating a recommendation to an unintended age group.

Methods

The guideline panel developed and graded the recommendations
and assessed the certainty of the supporting evidence following the
GRADE approach.10-16 The overall guideline development process,
including funding of the work, panel formation, management of
conflicts of interest, internal and external review, and organizational
approval, was guided by ASH policies and procedures derived from
the GIN–McMaster Guideline Development Checklist (http://
cebgrade.mcmaster.ca/guidecheck.html) and was intended to
meet recommendations for trustworthy guidelines by the Institute
of Medicine and the GIN.6-9

Organization, panel composition, planning,

and coordination

The work of this panel was coordinated with 4 other guideline
panels (addressing other aspects of SCD) by ASH and the Mayo
Evidence-Based Practice Research Center (funded by ASH under
a paid agreement). Project oversight was provided by a coordination
panel, which reported to the ASH Guideline Oversight Sub-
committee. ASH vetted and appointed individuals to the guideline
panel. The Mayo Center vetted and retained researchers to conduct
systematic reviews of evidence and coordinate the guideline
development process including the use of the GRADE approach.

Table 1. Questions prioritized by the ASH guideline panel on

management of acute and chronic pain

Prioritized questions

Q1. In children and adults who seek treatment of acute pain, should a standardized
protocol be used that includes (1) reduced time to first dose (,1 h from arrival) in
addition to more frequent reassessment and dosing of pain medication (,30 min) and
(2) tailored dosing (vs weight-based dosing)?

Q2. Should nonopioid pharmacological therapies either in addition to or instead of opioids
or other usual care interventions be used for the treatment of acute pain in children and
adults with SCD?

Q3. Should nonpharmacological therapies in addition to pharmacological therapies be
used for the treatment of acute pain in children and adults with SCD?

Q4. Should a hospital-based entity such as a day hospital or observation unit compared
with regular ED care be used for children and adults with SCD who seek treatment of
acute pain?

Q5. Should a combination of continuous basal opioid infusion with on-demand dosing vs
on-demand opioid dosing alone or scheduled intermittent opioid dosing be used for
children and adults with SCD hospitalized for the treatment of acute pain?

Q6. Should nonopioid pharmacological therapy, either in addition to or instead of opioids or
other usual care interventions, be used for children and adults with SCD and chronic
pain with another identifiable cause (eg, avascular necrosis, leg ulcers)?

Q7. Should nonopioid pharmacological therapy, either in addition to or instead of opioids or
other usual care interventions, be used for children and adults with SCD and chronic
pain with no identifiable cause beyond SCD?

Q8. Should nonpharmacological therapies be used in addition to pharmacological therapy
for the treatment of chronic pain in children and adults with SCD?

Q9. Should chronic opioid therapy vs no chronic opioid therapy or periodic opioid therapy
be used in patients with SCD who have chronic pain?

Q10. Should chronic monthly transfusion therapy to suppress hemoglobin S levels of
,30% vs no transfusions or on-demand transfusions be used for children and adults
with SCD who have recurrent acute pain and/or chronic pain?
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Table 2. Outcomes prioritized by the ASH guideline panel on

management of acute and chronic pain

Critical outcomes for decision making

Q1.

No. of analgesic doses administered

Time to first analgesic dose

Time to second analgesic dose

Total MME administered

Rate of hospitalization

Proportion discharged home from the ED

Length of stay in ED

Proportion admitted to observation unit

Improved pain intensity defined as percentage of patients who achieve$30% reduction
in pain score or $2-point reduction in pain score on a standard NRS or $20-mm
reduction in VAS score from first score to last score

Percentage of patients who achieve reduction in pain score back to baseline at
disposition

Satisfaction with care

Rate of respiratory depression events

Rate of hypoxic events

Rate of naloxone administrations

Q2.

Total MME consumed

Improved pain intensity defined as percentage of patients who achieve$30% reduction
in pain score or $2-point reduction in pain score on a standard NRS or $20-mm
reduction in VAS score from first score to last score

Length of stay

Time to reduction in pain intensity

HRQOL (general domains and pain-specific domains, including pain interference and
pain behavior)

Acute functional outcome (Youth Acute Pain Functional Ability Questionnaire)

Patient satisfaction

Opioid-related adverse effects

PGIC

CGIC

Q3.

Improved pain intensity, defined as percentage of patients who achieve$30% reduction
in pain score or $2-point reduction in pain score on a standard NRS or $20-mm
reduction in VAS score from first score to last score

Pain coping strategies (eg, negative thinking, stress)

Total MME consumed

HRQOL (general domains and pain-specific domains, including pain interference and
pain behavior)

Length of stay

Return to baseline pain

Q4.

Wait times for care

Time to first analgesic dose

Time between analgesic doses

Need for ED care

Hospitalizations

Missed school/work days

Table 2. (continued)

Critical outcomes for decision making

Improved pain intensity, defined as percentage of patients who achieve$30% reduction
in pain score or $2-point reduction in pain score on a standard NRS or $20-mm
reduction in VAS score from first score to last score

HRQOL (general domains and pain-specific domains, including pain interference and
pain behavior)

Cost

Patient satisfaction with care

Q5.

Improved pain intensity, defined as percentage of patients who achieve$30% reduction
in pain score or $2-point reduction in pain score on a standard NRS or $20-mm
reduction in VAS score from first score to last score

Length of stay

Time to reduction in pain intensity

Patient satisfaction with care

HRQOL (general domains and pain-specific domains, including pain interference and
pain behavior)

Acute functional outcome (Youth Acute Pain Functional Ability questionnaire)

Total opioid consumed in a 24-h period (ie, either oral or parenteral milligram opioid
equivalents)

PGIC

CGIC

Rate of respiratory depression events

Rate of hypoxic events

Rate of naloxone administrations

Rate of acute chest events

Q6.

Health care encounters for pain

HRQOL (general domains and pain-specific domains, including pain interference and
pain behavior)

Functional outcomes

Sleep

Mood (anxiety, depression)

Reduction in chronic opioids (daily dose of MME)

Pain intensity

PGIC

CGIC

Q7.

Health care encounters for pain

HRQOL (general domains and pain-specific domains, including pain interference and
pain behavior)

Functional outcomes

Sleep

Mood (anxiety, depression)

Reduction in chronic opioids (daily dose of MME)

Pain intensity

PGIC

CGIC

Q8.

Pain intensity

Pain coping strategies (eg, negative thinking, stress)

CFIC, clinician global impression of change; NRS, numerical rating scale; PGIC, patient
global impression of change; VAS, visual analogue scale.
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The membership of the panels and the Mayo Center team is
described in Supplement 1.

The panel included representative physicians from pediatric and
adult hematology, pediatric and adult pain medicine, psychiatry, and
emergency medicine and a doctoral nurse practitioner, who all had
clinical and research expertise on the guideline topic. The panel also
included 2 patient representatives. One cochair was a content
expert; the other cochair was an emergency medicine physician and
expert in guideline development methodology.

In addition to synthesizing evidence systematically, the Mayo Center
supported the guideline development process, including determin-
ing methods, preparing meeting materials, and participating in panel
discussions of evidence. The panel’s work was performed using
Web-based tools (www.surveymonkey.com and www.gradepro.
org) and face-to-face and online meetings.

Guideline funding and management of conflicts

of interest

Development of these guidelines was wholly funded by ASH,
a nonprofit medical specialty society that represents hematologists.
Most members of the guideline panel were members of ASH. ASH
staff supported panel appointments and coordinated meetings but
had no role in choosing the guideline questions or determining the
recommendations.

Members of the guideline panel received travel reimbursement for
attendance at in-person meetings, and the patient representatives
received honoraria of $100 per day for in-person meetings and $25
per conference call. The panelists received no other payments.
Through the Mayo Clinic Evidence-Based Practice Research
Program, some researchers who contributed to the systematic
evidence reviews received salary or grant support. Other research-
ers participated to fulfill requirements of an academic degree or
program.

Conflicts of interest of all participants were managed through
disclosure, panel composition, and recusal, according to ASH
policies based on recommendations of the Institute of Medicine20

and the GIN.9 Participants disclosed all financial and nonfinancial
interests relevant to the guideline topic. ASH staff and the ASH
Guideline Oversight Subcommittee reviewed the disclosures and
composed the guideline panel to include a diversity of expertise and
perspectives and avoid a majority of the panel having the same or
similar conflicts. Greatest attention was given to direct financial
conflicts with for-profit companies that could be directly affected
by the guidelines. A majority of the guideline panel, including the
cochairs, had no such conflicts. None of the Mayo-affiliated
researchers who contributed to the systematic evidence reviews
or who supported the guideline development process had any such
conflicts.

Recusal was used to manage conflicts of interest.9,21-23 During
deliberations about recommendations, any panel member with
a current, direct financial conflict in a commercial entity that
marketed any product that could be affected by a specific
recommendation participated in discussions about the evidence
and clinical context but was recused from making judgments or
voting about individual domains (eg, magnitude of desirable
consequences) or the direction or strength of the recommendation.
The EtD framework for each recommendation describes which
individuals were recused from making judgments about each
recommendation.

In 2019, after the guideline panel had agreed on recommendations,
1 panelist disclosed that during the guideline development process,
he had received direct payments from a company that could be
affected by the guidelines. This disclosure occurred after the panel
had agreed on recommendations; therefore, the individual was not
recused. Members of the ASH Guideline Oversight Subcommittee
reviewed the guidelines in relation to this late disclosure and agreed
that the conflict was unlikely to have influenced any of the
recommendations.

Supplement 2 provides the complete disclosure-of-interests forms
of all panel members. In part A of the forms, individuals disclosed
direct financial interests for 2 years before appointment; in part B,
indirect financial interests; and in part C, not mainly financial
interests. Part D describes new interests disclosed by individuals

Table 2. (continued)

Critical outcomes for decision making

Reduction in chronic opioids (daily dose of MME)

Health care encounters for pain

HRQOL (general domains and pain-specific domains, including pain interference and
pain behavior)

Functional outcomes

Sleep

Mood (anxiety, depression)

PGIC

CGIC

Q9.

Long-term benefit (pain relief)

Long-term harm (defined broadly)

HRQOL (general domains and pain-specific domains, including pain interference and
pain behavior)

Functional outcomes

Opioid-induced hyperalgesia

Health care encounters for pain

Hospitalization rate

Sleep

Mood (anxiety, depression)

Q10.

Health care encounters for pain

HRQOL (general domains and pain-specific domains, including pain interference and
pain behavior)

Functional outcomes

Sleep

Mood (anxiety, depression)

Reduction in chronic opioids (daily dose of MME)

Pain intensity

PGIC

CGIC

CFIC, clinician global impression of change; NRS, numerical rating scale; PGIC, patient
global impression of change; VAS, visual analogue scale.
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after appointment. Part E summarizes ASH decisions about which
interests were judged to be conflicts and how they were managed,
including through recusal.

Supplement 3 provides the complete disclosure-of-interest forms of
researchers who contributed to these guidelines.

Formulating specific clinical questions and

determining outcomes of interest

The panel met in person and via conference calls to generate
potential questions to address. The panel then used an iterative
process to prioritize the 10 questions described in Table 1. The
process allowed for a maximum of 10 questions to be addressed.

The panel selected outcomes of interest for each question a priori,
following the approach described in detail elsewhere.24 In brief, the
panel first brainstormed all possible outcomes before rating their
relative importance for decision making following the GRADE
approach.24 While acknowledging considerable variation in the
impact on patient outcomes, the panel considered the outcomes in
Table 2 critical for clinical decision making across questions.

Evidence review and development

of recommendations

For each guideline question, the Mayo Center prepared a GRADE
EtD framework using the GRADEpro Guideline Development Tool
(www.gradepro.org).10,11,16 The EtD table summarized the results
of systematic reviews of the literature that were updated or
performed for this guideline. The EtD table addressed effects of
interventions, resource utilization (cost effectiveness), values and
preferences (relative importance of outcomes), equity, acceptability,
and feasibility. The guideline panel reviewed draft EtD tables before,
during, or after the guideline panel meeting and made suggestions
for corrections and identified missing evidence.

Literature searches conducted for the systematic reviews are
presented as supplemental File 4. Searches for direct evidence
were completed in August 2017. The search for question 4 was
updated in May 2018. Searches for indirect evidence were
performed in January 2019. Abstracts that did not result in peer-
reviewed published manuscripts were not included in the evidence

profiles. From 2017 through development of this report, we did not
formally search for but also did not informally identify important new
studies that would have changed the direction or strength of any of
the recommendations.

Under the direction of the Mayo Center, researchers followed the
general methods outlined in the Cochrane Handbook for System-
atic Reviews of Interventions (handbook.cochrane.org) for con-
ducting updated or new systematic reviews of intervention effects.
When existing reviews were used, judgments of the original authors
about risk of bias were either randomly checked for accuracy and
accepted or conducted de novo if they were not available or not
reproducible. For new reviews, risk of bias was assessed at the
health outcome level using the Cochrane Collaboration’s risk-of-
bias tool for randomized trials or nonrandomized studies. In addition
to conducting systematic reviews of intervention effects, the
researchers searched for evidence related to baseline risks, values,
preferences, and costs and summarized findings within the EtD
frameworks.10,11,16 Subsequently, the certainty in the body of
evidence (also known as quality of the evidence or confidence in the
estimated effects) was assessed for each effect estimate of the
outcomes of interest following the GRADE approach based on
the following domains: risk of bias, imprecision, inconsistency,
indirectness, risk of publication bias, presence of large effects,
dose-response relationship, and an assessment of the effect of
residual, opposing confounding. The certainty was categorized into
4 levels ranging from very low to high.12-14 Within this report, these
categories are represented by the symbols, as follows:

c ⊕⊕⊕⊕ High certainty in the evidence about effects

c ⊕⊕⊕◯ Moderate certainty in the evidence about effects

c ⊕⊕◯◯ Low certainty in the evidence about effects

c ⊕◯◯◯ Very low certainty in the evidence about effects

Interested readers may find more explanation about the GRADE
approach to assessing and rating certainty in a body of evidence in
other publications.12-14

For some questions, a systematic search identified few or no
studies of patients with SCD. For these questions, the panel

Table 3. Interpretation of strong and conditional recommendations

Implications for: Strong recommendation Conditional recommendation

Patients Most individuals in this situation would want the recommended
course of action, and only a small proportion would not.

A majority of individuals in this situation would want the suggested
course of action, but many would not. Decision aids may be
useful in helping patients make decisions consistent with their
individual risks, values, and preferences.

Clinicians Most individuals should follow the recommended course of action.
Formal decision aids are not likely to be needed to help individual
patients make decisions consistent with their values and
preferences.

Recognize that different choices will be appropriate for individual
patients and that you must help each patient arrive at
a management decision consistent with his or her values and
preferences. Decision aids may be useful in helping individuals
make decisions consistent with their individual risks, values, and
preferences.

Policymakers The recommendation can be adopted as policy in most situations.
Adherence to this recommendation according to the guideline
could be used as a quality criterion or performance indicator.

Policymaking will require substantial debate and involvement of
various stakeholders. Performance measures should assess if
decision making is appropriate.

Researchers The recommendation is supported by credible research or other
convincing judgments that make additional research unlikely to
alter the recommendation. On occasion, a strong
recommendation is based on low or very low certainty in the
evidence. In such instances, further research may provide
important information that alters the recommendation.

The recommendation is likely to be strengthened (for future
updates or adaptation) by additional research. An evaluation of
the conditions and criteria (and the related judgments, research
evidence, and additional considerations) that determined the
conditional (rather than strong) recommendation will help
identify possible research gaps.
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considered indirect evidence from other populations. This was
operationalized as follows. First, the panel reached consensus via
online survey and discussion on conference calls about which
questions could be addressed by indirect evidence. Next, the
panel agreed on pain conditions for selected questions that most
closely parallel acute and chronic pain in SCD based on similarities
to the biology or experience of individuals with SCD. Supplement 5
includes the online survey that was completed independently by each
panel member to reach consensus. The review team then searched
for systematic reviews of pain interventions in these populations.
Following a standard used by some guideline developers,25 the panel
offered a recommendation based on indirect evidence only if it could
be supported by a systematic review and/or meta-analysis that
included$5 studies. The panel did not base any recommendations on
single studies from other indirect populations. In accordance with the
GRADE approach, the body of evidence supporting such recommen-
dations was downgraded, as applicable, for indirectness.

During 2 separate 2-day in-person meetings and supplemented by
online communication and conference calls, the panel developed
clinical recommendations based on the evidence summarized in the
EtD tables. For each recommendation, the panel took a population
perspective and came to consensus on the following: the certainty of
the evidence, the balance of benefits and harms of the compared
management options, and the assumptions about the values and
preferences associated with the decision. The guideline panel also
explicitly considered the extent of resource use associated with
alternative management options. The panel agreed on the recom-
mendations (including direction and strength), remarks, and qualifica-
tions by consensus or, in rare instances, by voting (an 80% majority
was required for a strong recommendation), based on the balance of
all desirable and undesirable consequences. The final guidelines,
including recommendations, were reviewed and approved by all
members of the panel. The approach is described in detail in the
accompanying article describing the methods of development.26

Interpretation of strong and

conditional recommendations

The recommendations are labeled as either strong or conditional
according to the GRADE approach. The words “the ASH guideline
panel recommends” are used for strong recommendations, and
“the ASH guideline panel suggests” for conditional recommenda-
tions. Table 3 provide GRADE’s interpretation of strong and
conditional recommendations by patients, clinicians, health care
policymakers, and researchers.

Interpretation of good practice statements

As described by the GRADE Guidance Group, good practice
statements endorse interventions or practices that the guideline
panel agreed have unequivocal net benefit yet may not be widely
recognized or used.17 Good practice statements in these
guidelines are not based on a systematic review of available
evidence. Nevertheless, they may be interpreted as strong
recommendations.

Document review

Draft recommendations were reviewed by all members of the panel,
revised, and then made available online from 10 April to 13 May
2019 for external review by stakeholders including allied organ-
izations, other medical professionals, patients, and the public.

Eighteen individuals or organizations submitted comments. The
document was revised to address pertinent comments, but no
changes were made to recommendations. On 25 February 2020, the
ASHGuidelineOversight Subcommittee and the ASHCommittee on
Quality approved that the defined guideline development process
was followed, and on 28 February 2020, the officers of the ASH
Executive Committee approved submission of the guidelines for
publication under the imprimatur of ASH. The guidelines were then
subjected to peer review by the journal Blood Advances.

How to use these guidelines

ASH guidelines are primarily intended to help clinicians make decisions
about diagnostic and treatment alternatives. Other purposes are to
inform policy, education, and advocacy and to state future research
needs. They may also be used by patients. These guidelines are not
intended to serve or be construed as a standard of care. Clinicians must
make decisions based on the clinical presentation of each individual
patient, ideally through a shared process that considers the
patient’s values and preferences with respect to the anticipated
outcomes of the chosen option. Decisions may be constrained by
the realities of a specific clinical setting and local resources,
including but not limited to institutional policies, time limitations,
and availability of treatments. These guidelines may not include all
appropriate methods of care for the clinical scenarios described.
As science advances and new evidence becomes available,
recommendations may become outdated. Following these guide-
lines cannot guarantee successful outcomes. ASH does not
warrant or guarantee any products described in these guidelines.

Statements about the underlying values and preferences as well
as qualifying remarks accompanying each recommendation are
its integral parts and serve to facilitate more accurate interpretation.
They should never be omitted when quoting or translating recom-
mendations from these guidelines. Implementation of the guidelines
will be facilitated by forthcoming decision aids.

Recommendations

Use of standardized protocols to treat acute SCD pain

in the acute care setting

In children and adults who seek treatment of acute pain, should
a standardized protocol be used that includes (1) reduced time to
first dose (,1 hour from arrival) in addition to more frequent
reassessment and dosing of pain medication (,30 minutes) and
(2) tailored dosing (vs weight-based dosing)?

Recommendation 1a

For adults and children with SCD presenting to an acute
care setting with acute pain related to SCD, the ASH
guideline panel recommends rapid (within 1 hour of ED arrival)
assessment and administration of analgesia with frequent
reassessments (every 30 to 60 minutes) to optimize pain
control (strong recommendation based on low certainty in the
evidence about effects ⊕⊕◯◯).
Remarks:

c Non-IV routes of administration (eg, subcutaneous and
intranasal) can facilitate rapid analgesic treatment.
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Recommendation 1b

For adults and children with SCD presenting to an acute care
setting with acute pain related to SCD for whom opioid therapy
is indicated, the ASH guideline panel suggests tailored opioid
dosing based on consideration of baseline opioid therapy and
prior effective therapy (for adults: conditional recommendation
based on moderate certainty in the evidence about effects
⊕⊕⊕◯; for children: conditional recommendation based on
low certainty in the evidence about effects ⊕⊕◯◯).
Remarks:

c Individualized care plans, developed with acute care and
SCD care providers, are treatment recommendations
that include medications and doses that are effective for
a given patient. These plans can be embedded in the
electronic medical record and used to guide opioid dosing.

c For a minority of patients, frequent acute care treatment
using individualized opioid dosing may be ineffective and
detrimental to long-term care goals, and a more chronic
care paradigm with other approaches may be needed.

c Patient preferences for acute pain management should
be incorporated into the shared decision-making pro-
cess, and patient education on limitations and harms of
opioid therapy should be included in the discussion.

c Adequate clinical infrastructure, including appropriate
patient records, means of communicating between sites
of care, and a multidisciplinary team with appropriate
skills, is needed to create appropriate care plans.

Specific background. Acute episodes of SCD pain often result
in ED visits. Treatment of SCD pain in the ED is continually cited
by patients, caregivers, and other stakeholders as an area in need
of improvement.27-34 Of particular concern is the high degree of
variability in ED pain care between institutions and even between
visits within the same institution. Currently, there is no standard-
ized protocol for acute pain treatment that incorporates rapid
treatment, frequent reassessments, and optimal opioid dosing to
promptly and most effectively treat acute SCD pain. The panel
reviewed the evidence to determine if recommendations could be
made in 3 areas of ED pain care: (1) timing of the first dose of analgesia,
(2) timing of reassessments and repeat doses of analgesia, and (3) use
of tailored vs weight-based dosing of opioids in the ED.

Summary of the evidence. The systematic review identified
3 studies that met the search criteria: 1 randomized controlled trial
(RCT),35 1 post hoc analysis of data from an RCT,36 and 1 observational
study.37 The RCT was a 2-center pilot randomized trial comparing
2 opioid dosing strategies for acute SCD pain: weight based vs
patient specific. Although the trial was small, participants in the
patient-specific protocol had greater improvements in pain scores
during their ED visits and lower rates of hospital admission.35 The
post hoc RCT study was a secondary analysis of an RCT that
compared magnesium with placebo as an adjuvant treatment of
acute SCD pain. This study found no association between early
administration of opioids (#60 minutes) and hospital length of stay
or HRQOL. Finally, the observational study was a pre-post analysis
of a quality improvement intervention to reduce the time to first
analgesic for adult patients with SCD presenting to the ED for

treatment of acute pain. This study was unable to assess for an
impact on utilization or patient-reported outcomes; however, it did
demonstrate the challenges with implementation of efforts to
facilitate faster analgesia in the ED. For example, the total wait time
from triage to analgesic administration actually significantly increased
after the quality improvement initiative was initiated.

Benefits. The potential benefits of rapid analgesia and tailored
pain dosing are moderate. The panel agreed that the potential
benefit of avoiding a hospital admission was important, even if the
magnitude of the effect were small, because every avoided admission
would make a large difference in a patient’s life. The panel also noted
that another benefit of rapid evaluation and analgesia is that other
serious conditions that can occur in patients with SCD in the context
of acute pain have the potential to be identified sooner during
a patient’s visit. Anxiety from waiting for pain treatment can increase
pain, thereby creating a vicious cycle. Finally, the panel noted that
there is a theoretical risk of developing chronic pain as a result of
recurrent, inadequately treated pain.

Harms and burden. Harms were identified as trivial. There
were no reported adverse events in the included studies. Tanabe
et al35 used a conservative algorithm to create tailored opioid
doses, which may have reduced the occurrence of opioid-related
adverse events. The panel did note 2 theoretical concerns of rapid
treatment and tailored dosing: (1) rapid pain treatment and higher
doses could increase euphoria and the risk of opioid tolerance,
and (2) higher opioid dosing could increase perceptions of opioid
misuse. The panel determined that both theoretical concerns had
no supporting evidence and that these concerns should not affect
the decision to improve SCD analgesia in the ED. Finally, the
pathway used by Tanabe et al35 caused an increased logistical
burden. This was considered a barrier to implementation rather
than a harm.

Rationale and key drivers for recommendations. The bal-
ance of benefits vs harms favors rapid initiation of opioids, frequent
reassessments between treatments, and tailored opioid dosing. The
panel identified only trivial undesirable effects of the interventions
and found that the main barriers to implementation are related to
logistical burdens. Although the evidence was limited, the panel
noted that the 1 RCT rather conclusively demonstrated a benefit for
tailored dosing. The panel noted that rapid treatment of all medical
conditions is a general goal of acute care, which is so self-evident
that additional evidence may not be needed to support rapid
treatment of SCD pain, and that conducting an RCT to further
support this recommendation would be unethical. The complete
EtD framework for this question, including evidence tables, is
provided as an online supplement: https://guidelines.gradepro.
org/profile/f96aff846a36b5bf8af439fd8555f123.

Other EtD criteria and considerations. The panel agreed
that there is potential for moderate to large cost savings associated
with reducing the frequency of hospital admissions for SCD pain. In
other diseases, clinical pathways are thought to be cost effective.
Although there are no data regarding the costs of implementation
of the recommended pain treatment pathway, and substantial
resources may be required, it was generally concluded that all
aspects of the interventions were both ethically and medically
indicated. Regarding rapid analgesia, the panel considered a door-
to-analgesia time of 60 minutes, which balances timeliness of
analgesia delivery and feasibility in the ED setting.
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Conclusions and research needs for these recommendations.
The panel concluded that there is low-certainty evidence to support
rapid analgesia, frequent reassessments, and tailored dosing for
acute SCD pain. Despite the limited amount of RCT data, there
was consensus that harms were trivial, benefits were moderate,
and implementation was likely both acceptable and ethical. For
recommendation 1a, a strong recommendation was issued despite
low-certainty evidence because although there was uncertain
benefit of more rapid and frequent delivery of analgesia, there is
certain, unequivocal harm to patients with delay in pain treatment.
RCTs comparing delayed analgesia and infrequent assessment
were considered unethical. With that context, the panel considered
existing quality improvement research and evidence of improved
patient satisfaction38,39 to be sufficient evidence for a strong
recommendation.

The panel identified the following additional areas of research
that are needed: (1) additional research focused on patients’
values and preferences in addition to patient-reported outcomes,
(2) dissemination and implementation research to assess and
address the system-level barriers and facilitators to pain treatment
delivery in the ED, and (3) research focused on the role of delivery of
nonopioid analgesic alternatives to opioid analgesia for acute pain
management in the ED.

Nonopioid pharmacological therapies for acute

SCD pain

Should nonopioid pharmacological therapies either in addition to or
instead of opioids or other usual care interventions be used for the
treatment of acute pain in children and adults with SCD?

Recommendation 2a

For adults and children with acute pain related to SCD, the
ASH guideline panel suggests a short course (5 to 7 days) of
NSAIDs in addition to opioids for acute pain management
(conditional recommendation based on very low certainty in the
evidence about effects ⊕◯◯◯).
Remarks:

c NSAIDs herein are defined broadly to include selective
and nonselective COX inhibitors.

c Patient-specific assessment of harms, including but not
limited to renal, vascular, and gastrointestinal toxicity,
anticoagulation requirements, and cardiovascular dis-
ease, will help identify patients who are appropriate for
NSAID therapy and tailor the selection of the drug/class
of NSAID based on this risk profile.

c Patients specifically at increased risk of renal toxicity
need to be identified. If comorbidities (eg, peptic ulcer
disease, renal dysfunction, full-dose anticoagulation) are
a significant risk factor, the mild potential benefit may not
outweigh the risk.

Good practice statement. It is good practice to provide
patient-centered education and surveillance related to NSAID
toxicity, especially in patients with end-organ comorbidities, because
long-term safety data for SCD are lacking, but vascular, bleeding,
and renal risks may be elevated.

Recommendation 2b

For adults and children presenting for acute pain related to
SCD, the ASH guideline panel suggests against corticosteroids
for acute pain management (conditional recommendation based
on low certainty in the evidence about effects ⊕⊕◯◯).
Remarks:

c Steroids should still be used when appropriate for the
treatment of other medical indications such as asthma.

c Systemic corticosteroid exposure, particularly cessation
of steroids, has been associated with rebound pain and
other complications; therefore, the decision to use steroids
for other medical indications should be made in
collaboration with experts in SCD.

Recommendation 2c

For adults and children presenting with acute pain related to
SCD who are hospitalized, the ASH guideline panel suggests
a subanesthetic (analgesic) ketamine infusion as adjunctive
treatment of pain that is refractory or not effectively treated with
opioids alone (conditional recommendation based on very low
certainty in the evidence about effects ⊕◯◯◯).
Remarks:

c This recommendation assumes safe administration of
subanesthetic ketamine infusions in the hospital in-
patient unit in centers that have appropriate expertise to
administer the drug.

c Recommended dose for subanesthetic (analgesic) in-
fusion for acute exacerbation of SCD pain starts at 0.1 to
0.3 mg/kg per hour with a maximum of 1 mg/kg per hour.

c Currently, there is no standardized, widely accepted
definition for the word refractory; therefore, whether pain
is considered refractory is determined at the clinician’s
discretion.

Recommendation 2d

For adults and children presenting with acute pain related to SCD,
the ASH guideline panel suggests regional anesthesia treatment
approaches for localized pain that is refractory or not effectively
treated with opioids alone (conditional recommendation based on
very low certainty in the evidence about effects ⊕◯◯◯).
Remarks:

c Regional anesthesia in this context is defined as epidural
or peripheral nerve catheter-delivered analgesia for
abdominal, hip, or leg pain.

c The procedure needs to be technically feasible based on
the anatomical location of the pain.

c A thorough explanation of the procedure as well as risks,
benefits, and alternative options should be provided to
patients and families before the procedure. Assessment
of risk andwhether the patient is an appropriate candidate
for this approach includes careful review of prescribed
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concomitant medications that may increase risk of
bleeding (eg, antiplatelet therapy, anticoagulation).

c The recommendation assumes administration of the
procedure in a center that has appropriate resources
and expertise.

c There is considerable uncertainty around optimal timing
and indications for regional anesthesia interventions;
however, the panel emphasized the importance of
shared decision making based on the patient’s knowl-
edge of his or her own disease and course of pain-
related complications and strategies that promote
reduced opioid requirements, improved function, pain
management, and reduced duration of hospitalization.

No recommendation

For adults and children who seek treatment of acute pain,
the ASH guideline panel chooses not to offer a recommen-
dation for or against IV fluids in addition to standard phar-
macological management for the treatment of acute pain.

Remarks:

c This recommendation does not preclude the admin-
istration of fluids to patients with clinically significant
dehydration to reestablish a euvolemic state.

c The panel acknowledges that the risk of harm with IV
fluids may be greater in adults than children because
of deficiencies in cardiopulmonary function and other
comorbid conditions.

c This nonrecommendation includes bolus infusions and
infusions to maintain fluid balance requirements in addition
to the types of fluids (eg, normal [0.9%] saline vs half-
normal [0.45%] saline) that are used in these infusions.

Specific background. Opioids have been the mainstay for the
treatment of acute pain related to SCD. Although they frequently
reduce pain, some patients do not respond to opioid therapy alone.
In addition, the tenets of appropriate management of acute pain
include multimodal analgesia. Given the recurrent episodes of acute
pain that individuals with SCD endure, they are at risk for opioid-
related adverse effects, tolerance, and aberrant opioid use. In
addition, given the short- and long-term risks of opioids, it is
appropriate to minimize opioid exposure. Emerging evidence
also supports the concept that pronociceptive effects of opioids
(sometimes referred to as opioid-induced hyperalgesia) may
complicate pain treatment. Although most patients do not use
opioids chronically, 1 pathway to reduce the opioid burden would
be to provide nonopioid analgesics to treat acute pain with the goal
of reducing the total dose and duration of exposure while maintaining or
improving analgesia. Recently, there has been a greater understanding
of the complex nature of pain in SCD such that better definitions of
acute pain, chronic pain, and acute-on-chronic pain have emerged.18,40

Most studies in this review predated these definitions. The panel sought
to systematically review the existing data and evidence to support
the use of nonopioid pharmacological therapies (ie, NSAIDs,
corticosteroids, subanesthetic ketamine, regional anesthesia,
and IV fluids) in addition to opioids alone in the treatment of
acute pain in SCD. Evidence for or against 4 therapeutic options

was identified by the systematic review of evidence: NSAIDs,
corticosteroids, subanesthetic ketamine, and regional anesthe-
sia. The panel did not identify any evidence in a systematic review
of the evidence for the use of IV fluids in addition to pharmacological
management of acute pain. The impact of these therapies on patient-
centered outcomes such as reduced pain intensity, reduction in
length of stay, improved QOL, reduction in opioid utilization, and
reduction in opioid-related adverse effects was evaluated.

Recommendation 2a: NSAIDs for treatment of acute pain

SUMMARY OF THE EVIDENCE. The systematic review identified 6
studies in the direct literature that addressed the use of NSAIDs in
patients with SCD. Of these studies, there were 4 RCTs, 1 case
series, and 1 safety study. Evidence for the following outcomes
existed: (1) pain intensity: decreased pain compared with the
opioid meperidine in the ED setting,41 decreased pain when used
alone in the ED setting,42 and decreased pain in the inpatient
setting43 (2 studies failed to show decreased pain in an inpatient
setting44,45); (2) length of stay: 1 study found decreased length of
stay,43 and another failed to show a difference in length of stay45;
and (3) reduction in opioid utilization: elimination of opioid utilization
in the ED setting42 and reduction of opioid use in the inpatient
setting.43 Two studies did not show a reduction in opioid utilization in
the inpatient setting.44,45 There were no studies that addressed some
of the a priori–defined patient-centered outcomes, including HRQOL,
satisfaction with care, and missed days of school or work. The studies
were conflicting and heterogeneous, with small sample sizes;
therefore, the recommendation is conditional based on low to
moderate certainty in the evidence about effects.

BENEFITS. The potential benefits of NSAID use in acute pain in SCD
are low to moderate and include improved pain control, reduced
opioid utilization, and decreased length of stay.

HARMS AND BURDEN. The potential risks associated with NSAID
use in acute SCD pain include nephrotoxicity, gastrointestinal
disorders, and bleeding. In a single retrospective review of 197
children/adolescents admitted for acute pain, 33 had evidence
of acute kidney injury.46 Among patients who received ketorolac
for pain, both total days and doses of ketorolac were associated
with acute kidney injury. There were no other studies identified
that investigated the harms of NSAID use specifically in individuals
with SCD. The panel concluded that the risks of NSAID use in the
general population also apply to individuals with SCD, and these are
outlined in remarks 2 and 3 above.

RATIONALE AND KEY DRIVER FOR RECOMMENDATION. Overall, the
balance of effects favors the intervention. However, NSAIDs should
be used cautiously in this population given the risk of kidney injury
and the low certainty in the data. Therefore, balance of benefits and
harms should be discussed in the context of each patient.

Recommendation 2b: against corticosteroids for treatment
of acute pain

SUMMARY OF THE EVIDENCE. The systematic review identified 1 RCT
(36 participants, 56 pain episodes) from the direct evidence that
addressed the use of corticosteroids in children and adolescents
(age ,21 years) with SCD hospitalized for acute pain treatment.47

Evidence for the following outcomes existed in this RCT: (1) length
of stay: there was a decrease in length of stay in conjunction with
opioids and (2) opioid utilization: the study failed to demonstrate
reduced opioid utilization. There were no studies that addressed
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some of the a priori–defined patient-centered outcomes, including pain,
HRQOL, satisfaction with care, and missed days of school or work.

BENEFITS. The potential benefits of steroid use in acute pain in SCD
include decreased length of stay.

HARMS AND BURDEN. In this single RCT discussed above, the risk
of rehospitalization increased with steroid exposure.47 In addition,
the potential risks associated with steroid use in acute pain in SCD
include those known in other patient groups, such as those with
gastrointestinal disorders and immunosuppression.

RATIONALE AND KEY DRIVER FOR RECOMMENDATION. Overall, the
balance of effects does not favor the intervention given the risk of
rehospitalization.

Recommendation 2c: subanesthetic ketamine for treat-
ment of acute pain

SUMMARYOF THE EVIDENCE. The systematic review identified 5 studies
in the direct evidence that addressed the use of subanesthetic
ketamine in patients hospitalized for the treatment of acute SCD
pain. Of these studies, there was 1 RCT (n 5 240) addressing
morphine vs ketamine,48 3 case series (n 5 16),49-51 and 1 cohort
study (360 patients total, 181 with SCD).52 In all studies except for
the RCT, ketamine was used primarily as an adjunctive analgesic
therapy in patients not improving on opioid therapy. Evidence for the
following outcomes existed: (1) reduced opioid utilization50,52 and
(2) pain: there was a reduced pain score with adjunctive ketamine
infusion49,50,52 and a similar reduction in pain compared with
morphine.48 There were no studies that addressed some of the
a priori–defined patient-centered outcomes, including length of stay,
HRQOL, satisfaction with care, and missed days of school or work.
The studies were mostly retrospective and heterogeneous and had low
sample sizes. Therefore, the recommendation is conditional based on
low to moderate certainty in the evidence about effects.

BENEFITS. The potential benefits of subanesthetic ketamine infu-
sions for the treatment of acute pain in hospitalized patients are
small to moderate and include improved pain control and reduced
opioid utilization. Recommended dose for subanesthetic (analgesic)
infusion for acute exacerbation of SCD pain starts at 0.1 to 0.3 mg/kg
per hour, with a maximum of 1 mg/kg per hour.53,54

HARMS AND BURDEN. The included studies contain reports of
nystagmus, visual hallucinations, dizziness, and dysphoria in
patients with SCD who received ketamine. The additional potential
risks associated with subanesthetic ketamine infusions in hospital-
ized patients with acute SCD pain include somnolence, dysphoria,
and diversion. There is also a need for experienced practitioners to
administer the drug safely.

RATIONALE AND KEY DRIVER FOR RECOMMENDATION. Overall, the
balance of effects favors the intervention. However, subanesthetic
ketamine should be used cautiously in this population and in patients
for whom first-line treatment (ie, opioids) has failed or in patients who
wish to avoid opioid analgesia. Because of the absence of high-
quality data and overall low to moderate certainty in the evidence
about effects, the recommendation is conditional.

Recommendation 2d: regional anesthesia for treatment of
acute pain

SUMMARY OF THE EVIDENCE. The systematic review identified 2
studies from the direct evidence that addressed the use of regional
anesthesia treatment approaches for localized pain in patients with

SCD55,56 and 3 systematic reviews57-59 from the indirect evidence.
Of the 2 studies from the direct evidence, both were retrospective
case series (n5 20), and the indirect evidence included systematic
reviews and meta-analyses of patients with hip fracture, post-
operative pain, and labor pain. Data in the direct evidence included
(1) reduced opioid utilization55 and (2) reduced pain.55,56 Data for
outcomes in the indirect evidence included the following: (1) pain:
improved pain control compared with opioids in postoperative
pain,59 improved pain control compared with other methods in labor
pain,58 and improved pain control in hip fracture57; (2) reduced
opioid utilization: reduced supplemental analgesia in hip fracture57;
and (3) satisfaction with care: a higher proportion of women with labor
pain rated their satisfaction with pain relief as excellent or very good.58

There were no studies that addressed some of the a priori–defined
patient-centered outcomes, including HRQOL and missed days of
school or work. The studies were heterogeneous and relied on both
direct and indirect evidence, with small sample sizes in the direct-
evidence group. Therefore, the recommendation is conditional based
on the low certainty in the evidence about effects.

BENEFITS. The potential benefits of regional anesthesia use in the
treatment of acute pain in SCD are small and include improved
pain control, reduced opioid utilization, and improved patient
satisfaction.

HARMS AND BURDEN. Complications noted in the direct evidence
include, fever, postdural puncture headache, epidural dislodge-
ment, and failure to obtain sensory blockade. The potential risks
associated with regional anesthetic use in SCD patients, as in other
populations, include hypotension, motor blockade, fever, infection,
and urinary retention. In woman in labor receiving epidural
anesthesia, the rate of motor blockade is almost 20%.58

RATIONALE AND KEY DRIVER FOR RECOMMENDATION. Overall, the
balance of effects favors the intervention. However, because
of the absence of high-quality data for patients with SCD,
regional anesthesia should be used only in centers with the
appropriate expertise, in inpatients with localized pain that is
amenable to a regional approach, and in patients for whom
first-line treatment (ie, opioids) has failed or who wish to avoid
opioid analgesia.

Other EtD criteria and considerations for recommenda-
tions 2a to 2d. The panel agreed that identifying nonopioid
pharmacological therapies that have benefit for the treatment of
acute pain in patients with SCD was a priority. The panel felt that
patients and caregivers place a high value on treatments for acute
pain that have the potential to be effective and opioid sparing. The
lack of perceived efficacy of opioids for acute SCD pain and the
potential for recurrent or chronic opioid use and the development of
tolerance, dependence, addiction, and chronic pain were discussed
by the panel. Unfortunately, a majority of interventions were
supported by evidence that was of low or very low certainty in
the effects. In addition, there were no data on cost effectiveness
for the interventions considered. Feasibility is affected by
resource requirements, including knowledge and technical
requirements, which are variable for the interventions and
directly affect health equity and acceptability. For instance,
some institutions do not allow administration of subanesthetic
ketamine infusions on a general medical floor (ie, patients
require intensive care unit placement) and allow administration
of the drug only by pain medicine physicians or anesthesiologists,
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thus making this intervention not available in all institutions. In addition,
regional anesthesia approaches may not be available to all patients,
because they require an anesthesiologist to administer. Overall,
because these are being recommended as second-line therapies,
the overall effect on reduced health equity is likely small. Furthermore,
the need for repeated epidural catheter insertion for recurrent painful
events may raise concerns regarding feasibility. Finally, drug shortages
may also affect delivery of the intervention. The complete EtD
framework for this question, including evidence tables, is provided
as an online supplement: https://guidelines.gradepro.org/profile/
b955e360a93d1c73908ba3f4548bc944.

No recommendation: IV fluids for acute pain

SUMMARYOF THE EVIDENCE. Although the panel recognized that there
is published literature60 recommending IV fluid administration for
the acute management of pain in patients with SCD and that this is
a widespread practice,61 a systematic review identified no studies
that addressed this question in the direct literature in patients with
SCD.62 Given the etiology of acute pain in SCD (eg, acute erythrocyte
sickling, rigidity, adhesion, and vasoocclusion, resulting in tissue
ischemia and inflammation) and the proposed theory that providing
IV fluids during acute pain improves the rheological properties of
sickled erythrocytes, the panel determined that indirect evidence
would not be applicable. Therefore, no searches were made for
indirect evidence. Based on these considerations, the panel felt that
any recommendation would be speculative, and therefore, they could
not recommend for or against IV fluids for the treatment of acute pain.

BENEFITS. Without specific evidence to judge, the panel agreed that
potential benefits of IV fluids could include improved pain intensity,
shorter length of stay, decreased hospitalization and ED rates, and
decreased opioid use. This therapy is available in all acute care
settings, and the costs to deliver it are moderate.

HARMS AND BURDEN. The panel discussed the potential harm of
administering bolus and/or maintenance IV fluids to patients with
SCD presenting with acute pain and also the type of fluids that are
administered in these infusions (eg, lactated Ringer’s solution,
normal [0.9%] saline, half-normal [0.45%] saline). The panel noted
that these patients may also have underlying renal dysfunction and
may be receiving nephrotoxic treatments (eg, NSAIDs) for their pain
and/or cardiac dysfunction. It is possible that the risk of harm from IV
fluid administration may be higher in adults than children, consid-
ering that adults with SCD have more comorbid conditions and
cardiopulmonary dysfunction than children.

RATIONALE. Because systematic review did not identify any existing
literature for the outcomes of interest in patients with SCD, the
panel could not recommend for or against IV fluids for the acute
treatment of pain. Any recommendation was felt to be speculative.
The complete EtD framework for this question, including evidence
tables, is provided as an online supplement: https://guidelines.
gradepro.org/profile/b955e360a93d1c73908ba3f4548bc944.

CONCLUSIONS AND RESEARCH NEEDS (IV FLUIDS FOR ACUTE PAIN).

The panel determined that studies investigating the impact of IV fluids
(both in type and amount) for the treatment of acute pain in patients
with SCD are needed. This is especially important considering that IV
fluids are widely available and provided, have the potential to improve
pain at a moderate cost, and are valued by patients as a therapy that
can be used in addition to pharmacological treatment. However, they
may also have significant risks, especially in this chronically ill population.

Conclusions and research needs (nonopioid pharmaco-
logical therapies for acute SCD pain). The panel identified
the following additional areas of research that are needed: (1)
delineating nonopioid pharmacological interventions that most
robustly affect care and improve outcomes, including multi-
modal combination therapies; (2) integrating the patient voice
into research; there is a need to assess the impact of these
interventions on patient-reported outcomes, satisfaction with
care, and patient values and preferences; (3) developing new
definitions of acute and chronic pain specific to SCD to improve
study design and potential of a successful trial; (4) conducting
formal cost-effectiveness studies to evaluate the economic impact
of nonopioid interventions; these should be updated for evolving
costs, take a broader system-level view, and incorporate both
patient and societal costs, including long-term chronic complications
associated with the interventions; and (5) conducting comparative-
effectiveness research that reduces risk of bias.

Nonpharmacological therapies for acute SCD pain

Should nonpharmacological therapies in addition to pharmacolog-
ical therapies be used for the treatment of acute pain in children
and adults with SCD?

Recommendation 3

For adults and children who seek treatment of acute pain, the
ASH guideline panel suggests massage, yoga, TENS, VR, and
guided AV relaxation in addition to standard pharmacologi-
cal management (conditional recommendation based on
very low certainty in the evidence about effects ⊕◯◯◯).
Remarks:

c This recommendation is based on direct evidence from
patients with SCD and indirect evidence largely from
postoperative adult mixed surgical populations.

c Despite the evidence being primarily based on adult
populations, there is low risk of harm in children.
However, a tailored approach should be used that
matches feasibility and acceptability for a given patient.
Some interventions may not apply to younger children;
therefore, the age of the patient should be considered,
especially for interventions such as yoga and guided
AV relaxation.

c Time requirements, financial costs, availability, and training
of therapists for these types of treatments are important
factors in treatment selection and should be discussed
with patients in the course of shared decision making.

No recommendation

For adults and children who seek treatment of acute pain, the
ASH guideline panel chooses not to offer a recommendation for
or against acupuncture or biofeedback for the treatment of acute
pain in addition to standard pharmacological management.

Remarks:

c If biofeedback and acupuncture are considered, a tai-
lored approach is necessary that matches feasibility,
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acceptability, and patient experience and preference
regarding these interventions for a given patient.

c Discussion with patients in the course of shared
decision making needs to include important factors
such as the time, financial costs, availability, and training
of the therapists required to perform these treatments.

Specific background. A clinical hallmark of SCD is recurrent
episodes of acute pain. The first line of treatment of SCD pain is
pharmacological therapies, such as NSAIDs and opioids. However,
medications alone have not been effective in relieving the burden
and associated psychosocial consequences of acute pain in
children and adults with SCD, and they have the potential for
harmful adverse effects. Nonpharmacological interventions, such as
massage, yoga, TENS, VR, guided AV relaxation, acupuncture,
biofeedback, mindfulness, spirituality, CBT, and meditation, have
the potential to ease pain and reduce the need for opioids or other
pharmacological treatments, are accepted by patients with SCD,
and may already be widely used for patients presenting in acute
pain. Therefore, the panel sought to systematically review the
existing data and appraise the evidence to determine whether
nonpharmacological therapies should be used in addition to
standard treatments (eg, opioids and NSAIDs) for the management
of acute pain in SCD. Particular attention was paid to the impact
of nonpharmacological therapies on patient-centered outcomes,
including improved pain intensity, pain coping strategies, and
HRQOL, reduction in total MME consumed and length of stay, and
return to baseline pain.

Recommendation 3: massage, yoga, TENS, guided AV
relaxation, and VR for treatment of acute pain

SUMMARY OF THE EVIDENCE. The systematic review identified 9
studies that addressed this broader question of nonpharmacolog-
ical therapies for acute pain control in the direct literature in children
and adults with SCD.63-70 Of these, there were 5 small RCTs, 1 small
quasiexperimental interrupted time series study, and 1 feasibility study
using massage,67 yoga,63 TENS,65 guided imagery/AV relaxation,68,69

and VR71 in children or adults with SCD for the management of acute
pain. Evidence ranged from low to high certainty for the following
outcomes for these nonpharmacological interventions: (1) pain
intensity: significant reduction in pain rating (yoga, TENS, massage,
guided AV relaxation/imagery, VR); (2) analgesic intake or use:
nonsignificant decrease in MME consumed (yoga, TENS, guided
AV relaxation/imagery); (3) length of stay: no clear change (yoga,
massage); and (4) pain coping: significant improvement in current
stress levels (guided AV relaxation) but no significant change in
average stress levels (guided AV relaxation). None of these studies
reported on the frequency of hospitalizations or ED visits, HRQOL,
or return to baseline pain. Because of the limited amount of direct
evidence, the panel reviewed the indirect evidence to evaluate the
impact of nonpharmacological interventions for the acute manage-
ment of pain in mixed surgical populations. There were 7 systematic
reviews identified in primarily mixed surgical populations using
virtual reality,72-75 massage,76 and TENS.77,78 These reviews found
significant improvements in pain intensity (massage, TENS, and VR)
and significant reductions in opioid use (TENS) and length of stay
(TENS). Because direct evidence was primarily from small RCTs,
and because there was a high degree of heterogeneity in the
included indirect evidence that was reviewed, the recommendation

was downgraded to conditional based on the certainty in the
evidence that was identified.

BENEFITS. The potential benefits of acute pain treatment with
massage, yoga, TENS, guided AV relaxation/imagery, and VR are
small and include improved pain control, pain coping, decreased
opioid use, and decreased length of stay. Although the evidence
was primarily based on adult populations, the panel agreed that
there was low risk of harm in children. The panel also agreed that
most patients value additional improved pain outcomes from these
nonpharmacological therapies, especially considering that inter-
ventions such as yoga and massage likely have lower risks than
conventional pharmacological treatments.

HARMS AND BURDEN. The panel discussed the fact that massage,
yoga, TENS, guided AV relaxation/imagery, and VR have low risks of
harm. Specifically, the panel discussed the potential for a paradox-
ical increase in pain perception with these interventions and the risk
of harm if these interventions were improperly delivered. Also, the
panel discussed the facts that for these interventions to be effective
and to minimize these risks, a significant time and personnel
commitment would be required to deliver these therapies and that
patients would need to be motivated, able, and developmentally
capable of participating in these therapies. Finally, the panel
discussed the fact that moderate costs would be required to
deliver these therapies.

RATIONALE AND KEY DRIVERS FOR RECOMMENDATION. The panel
acknowledges that the evidence for use of these therapies in
SCD is limited but also acknowledges that patients with SCD value
nonpharmacological treatments that have few undesirable effects
and can be used in conjunction with standard pharmacological
treatments to reduce the burden of acute pain. Although there are
moderate costs associated with delivering these interventions, the
panel agreed that patients could also eventually be trained to self-
administer some nonpharmacological interventions over time, and
this may reduce the costs to deliver these interventions. Overall, the
panel determined that the balance of effects favored the intervention.
Because there were only small randomized studies in SCD patients
and heterogeneous studies in the mixed surgical populations for these
nonpharmacological interventions for management of acute pain, this
led to downgrading the recommendation to conditional. The complete
EtD framework for this question, including evidence tables, is provided
as an online supplement: https://guidelines.gradepro.org/profile/
2e656cb3a285c52d2615120acbf1af4a.

OTHER ETD CRITERIA AND CONSIDERATIONS. The guideline panel
acknowledges that the systematic review did not identify data on
all of the existing nonpharmacological therapies (eg, mindfulness,
spirituality, exercise, and cognitive therapy) that may have the
potential to reduce acute pain in SCD. The panel also discussed
the fact that despite supportive evidence for use of some of
these therapies, it may not be feasible to deliver some of these
therapies in all acute care settings (eg, yoga in the ED). The
panel felt that there was low certainty in evidence of the
resources required to implement these interventions but that
there was no important uncertainty or variability about how much
patients value the main outcomes that were considered and that
the cost effectiveness probably favored use of these interven-
tions. The panel concluded that these interventions would be
acceptable to patients in addition to standard pharmacological
therapy.
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CONCLUSIONS. The guideline panel determined that there is overall
very low certainty in the evidence for a net benefit of massage, yoga,
TENS, VR, and guided AV relaxation to reduce the burden and
psychosocial impact of acute pain in patients with SCD. Despite the
absence of large randomized studies that include pediatric and adult
populations of patients with SCD, this recommendation is justified
based on the value that patients place on nonpharmacological
therapies that can be used in addition to standard pharmacological
therapies, the low risk of harm, and the moderate costs associated
with providing these interventions.

No recommendation: acupuncture and biofeedback for
treatment of acute pain

SUMMARY OF THE EVIDENCE. Only 3 studies identified focused on
acupuncture and biofeedback approaches for the treatment of
acute pain in SCD.64,66,70 There were 2 small observational
(pre-post) studies of acupuncture in adults (with age ranges of
18-39 and 19-67 years)64,66 and 1 small observational study of
biofeedback in adults (age range, 22-35 years).70 Evidence with
low to very low certainty for the following outcomes existed: (1)
length of stay: nonsignificant reduction in length of stay (bio-
feedback); (2) frequency of hospitalizations and ED visits:
nonsignificant reduction in hospitalizations (biofeedback); (3)
analgesic use: nonsignificant reduction in analgesic use (bio-
feedback); and (4) pain intensity: conflicting findings, with 1 study
showing nonsignificant pain reduction and the other study
showing significant pain reduction (acupuncture). These studies
did not report on outcomes of pain coping, HRQOL, or return to
baseline pain. Because of the lack of direct evidence on
biofeedback and acupuncture for acute pain in SCD, the panel
reviewed indirect evidence for these interventions for the acute
management of pain in mixed surgical populations. One system-
atic review in mixed surgical populations using acupuncture,
electroacupuncture, and transcutaneous electrical acupoint
stimulation was identified.79 This review found a statistically
significant improvement in pain intensity and a nonsignificant
reduction in opioid use. However, all of these systematic reviews
cited insufficient methodological rigor of the trials that were
included, and there were no studies testing these therapies in
pediatric patients in acute pain.

BENEFITS. There was only speculative direct evidence supporting
acupuncture use in adults with SCD and indirect evidence in adult
mixed surgical populations on the benefits of acupuncture to
reduce pain intensity. There was no direct or indirect evidence
supporting the idea that biofeedback has benefits for the outcomes
of interest.

HARMS AND BURDEN. The panel discussed the idea that acupuncture
and biofeedback therapies have low risk of harm; however, improper
delivery may increase this risk. Also, to benefit and minimize the
potential risk of harm, significant time and personnel commitment
are required to effectively and safely deliver acupuncture and
biofeedback, and patients must be motivated and able to participate
in these therapies. Finally, there are financial costs to deliver these
therapies to patients.

RATIONALE AND CONCLUSIONS. The panel identified only very low–
certainty direct evidence in adults with SCD and mixed surgical
populations. Because of the speculative nature of the direct evidence
and indirect evidence in adults from mixed surgical populations,
a recommendation for or against the use of acupuncture or

biofeedback in addition to standard pharmacological treatment of
acute pain could not be made.

Research needs. The panel identified the following additional
areas of research that are needed: (1) delineating the impact that
these therapies have on patients in acute pain, because few
nonpharmacological therapies have been rigorously evaluated
in patients with SCD; (2) evaluating the impact that these
nonpharmacological approaches have on important patient-
reported health outcomes, such as HRQOL or return to baseline
pain; (3) determining if nonpharmacological approaches may be
effective for the prevention of acute pain in SCD, the treatment
of acute pain when it occurs, and the prevention of the
development of chronic pain; and (4) developing protocols that
operationalize the delivery of these therapies in the hospital and
ambulatory settings.

Pain management in an SCD-specific hospital-based

acute care facility

Should a hospital-based entity such as a day hospital or observation
unit compared with regular ED care be used for children and adults
with SCD who seek treatment of acute pain?

Recommendation 4

For adults and children who develop acute pain episodes re-
quiring hospital care, the ASH guideline panel suggests using
SCD-specific hospital-based acute care facilities (ie, day hos-
pitals and infusion centers, all with appropriate expertise to
evaluate, diagnose, and treat pain and other SCD complica-
tions) over typical ED-based care (conditional recommendation
based on low certainty in the evidence about effects ⊕⊕◯◯).
Remarks:

c This recommendation assumes that these hospital-based
facilities have readily available code team coverage to
ensure delivery of the safest care.

c From a hospital or system perspective, more detailed
cost analyses would be warranted before deciding on
implementation for a given institution. SCD-specific
hospital-based acute care facilities tend to be cost
effective to the extent that they reduce ED visits and
admissions; however, overall acute care utilization may
increase.

c Most of the evidence describing hospital-based acute
care facilities places pain treatment in the context of
complex SCD comprehensive care models. In these
models,.1 intervention is likely driving the improvement
and continuity in care.

Specific background. Children and adults with SCD have
episodes of recurrent acute pain that result in the use of acute care
facilities. Acute care for patients with SCD is most frequently
provided in the ED. Treatment of pain in the ED is associated with
barriers that affect care. These include lack of continuity and
connection with the patient’s SCD treatment team; delays in initial
analgesic delivery, reassessments, and repeat dosing; stigma,
discrimination, and negative provider attitudes, where patients are
labeled as drug seeking, all of which could be magnified during the

23 JUNE 2020 x VOLUME 4, NUMBER 12 MANAGEMENT OF ACUTE AND CHRONIC PAIN IN SCD 2675

D
ow

nloaded from
 https://ashpublications.org/bloodadvances/article-pdf/4/12/2656/1745187/advancesadv2020001851c.pdf by guest on 26 June 2020



current opioid epidemic; and increased costs to the patient and
health care system. Therefore, many institutions have developed
alternative models of care for acute pain that include delivery of pain
management in a treatment center outside of the ED such as in
a day hospital, observation unit, or infusion center. These alterna-
tive care delivery models allow patients direct access to pain
management in the context of a specific facility where there is also
continuity of care with their primary SCD health care team. The
panel systematically reviewed and appraised the available evidence
to determine how these alternative care delivery models compare
with traditional ED care for the management of acute pain.
Particular attention was paid to the impact on patient-centered
outcomes including time to first analgesic dose, time between
analgesic doses, improved pain intensity, need for subsequent ED
care or hospitalization, missed days of school or work, HRQOL, and
patient satisfaction with care and cost.

Summary of the evidence. The systematic review identified 9
studies80-88 that addressed this question from the direct literature in
patients with SCD. Among these studies, there were 5 comparative
observational studies, 2 noncomparative retrospective observa-
tional studies, and 2 pre-post observational studies. Evidence for
the following outcomes existed: (1) hospitalization and ED visit
rates: decreased need for hospital admissions with a non-ED
treatment center (very low to intermediate certainty); (2) pain:
overall decrease in pain intensity with non-ED treatment center (low
to intermediate certainty); (3) time to initiation of analgesic therapy:
decreased time to first dose of opioid with a non-ED treatment
center (low to intermediate certainty); (4) length of stay: shorter
duration of stay in the non-ED treatment center (low certainty); (5)
need for ED care after discharge: lower rate of ED visits within
48 hours from discharge from a non-ED treatment center (low
certainty); and (6) cost: overall decreased cost with a non-ED treatment
center (low to intermediate certainty). There were no studies identified
that addressedmany of the a priori–defined patient-centered outcomes,
including HRQOL, satisfaction with care, and missed days of school
or work. Furthermore, minimal published data exist on hospital-
based facilities that are off site from the main hospital campus.
Because only observational data exist, and there was a lack of
studies with experimental designs, the recommendation was down-
graded to conditional based on very low, low, and intermediate
certainty in the evidence about effects.

Benefits. The potential benefits of acute pain treatment in an
SCD-specific hospital-based acute care facility (ie, day hospital,
infusion center) are moderate and include improved pain control,
shorter time to initiation of analgesic delivery, shorter length of stay,
decreased hospitalization rates, decreased need for ED care after
discharge from facility, and lower cost.

Harms and burden. The panel discussed the idea that the
setting of the non-ED treatment center could determine the
likelihood of undesirable effects. Specifically, there is a potential risk
of other medical complications and clinical instability that may arise
during the treatment of pain that requires resuscitative care. The
management of these complications would be best served in
a facility that has prompt access to a higher level of care, such as
the ED. Therefore, free-standing sites that are not hospital based
may be disadvantaged in this regard and could pose a safety
concern. Published data on the use of free-standing and off-site
centers are lacking. Therefore, the panel carefully defined a non-ED

treatment center as an SCD-specific hospital-based acute care
facility (ie, day hospital, infusions center). The key driver of this
definition is hospital based to ensure access to higher levels of care
if needed to minimize harms.

Rationale and key driver for recommendation. The balance
of benefits vs harms favors the intervention. The panel identified few
undesirable effects of the intervention except for the resources that
are required to set up and maintain these facilities. The panel felt
strongly that hospital-based acute care facilities were preferable
and important (vs free-standing, off-site facilities). These sites
should have ready access to the main ED or other areas of the
hospital with acute care expertise (eg, intensive care unit) in case of
an acute need for a higher level of care. Overall, the balance of effects
favored the intervention. As noted, there were only observational data
and a lack of data derived from experimental designs, which led to the
downgrading of the recommendation to conditional. The complete
EtD framework for this question, including evidence tables, is
provided as an online supplement: https://guidelines.gradepro.org/
profile/11b0b2910435f2e635bb28bd6abd8247.

Other EtD criteria and considerations. The most relevant
and informative term to define these non-ED treatment centers was
discussed extensively (eg, day hospital, infusion clinic, acute pain
center). The panel determined that for accreditation issues, there
could be a preference for infusion center or day hospital as the most
relevant term. For the recommendation, the panel settled on the
general term of SCD-specific hospital-based acute care facility
(ie, day hospitals, infusion centers, and observation units, all with
appropriate expertise to treat pain). The panel acknowledged that
there was no important uncertainty or variability about how much
people value the main outcomes that were considered. Patients
place importance on timely pain management and an accessible
place to access care for analgesia and admission, if needed.
Avoiding ED visits is preferable when possible.

The panel also considered resource requirements for implementa-
tion of the SCD-specific acute care facility. The panel discussed the
fact that costs and resources can depend on the number of patients
expected to use the SCD-specific acute care facility for pain
management. The cost savings are likely largely due to reduced ED
use, admissions, and readmissions. The panel acknowledged that
there was likely low certainty of the evidence of resource require-
ments. An SCD-specific hospital-based acute care facility care is
less costly than ED care on a per-patient basis. However, the
assessment of savings will depend on the volume of patients in the
center. Several other contextual variations can influence cost,
including the hours of operation. The panel discussed the idea that
the cost effectiveness may be hard to fully understand, because the
savings from reduced hospitalizations may be offset by increased
acute care utilization in the SCD-specific hospital-based acute care
facility because of more rapid treatment and reduced stigma. There
is a lack of data on what the actual savings are when balancing
acute care utilization and SCD-specific hospital-based acute care
facility use. The panel concluded that the cost effectiveness of
the intervention probably favors the intervention. The panel felt
that an isolated/free-standing SCD care center is unlikely to be
cost effective.

The panel felt that SCD-specific hospital-based acute care facility
care would increase health equity, because care would be easier
to access, the admission process (if needed) would often be
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expedited, and there would be overall reduced waiting time. Equity
was also felt to be potentially increased with the SCD-specific
hospital-based acute care facility model, because there may be
prompter return to work after treatment as a result of more rapid
treatment. The panel did raise a few concerns about how SCD-
specific hospital-based acute care facility models could reduce
health equity. These included the geographical location of these
facilities and the fact that ED access may be easier in some
circumstances if patients arrive via emergency medical services.
Transportation to and from an SCD-specific hospital-based acute
care facility may be more difficult for patients without access to
private vehicles. The panel acknowledges that there is a lack of
research on patient preferences for this intervention that could
inform health equity. In balancing all issues discussed, the panel felt
the overall impact would be an increase in health equity.

The panel concluded that the intervention would be acceptable to
key stakeholders. The panel felt that patients would prefer the
familiar caregivers and reduced wait times that an SCD-specific
hospital-based acute care facility model provides. The panel also
discussed the idea that the ED staff would also likely prefer that
patients access the SCD-specific hospital-based acute care
facility for pain management to optimize continuity of care. Finally,
the panel acknowledges that the feasibility of implementation of
SCD-specific hospital-based acute care facilities for pain treatment
varies. The panel discussed the fact that justification for the
SCD-specific hospital-based acute care facility model for pain
management depends on a sufficient critical mass of patients. An
SCD-specific hospital-based acute care facility may be justifiable
if costs are lower and if it can offload ED care. Furthermore,
SCD-specific hospital-based acute care facilities can have other
functions and serve multiple purposes. The panel also discussed
specific implementation considerations that include potential safety
concerns for facilities that are off site from a hospital. The panel felt
that optimal implementation occurs when there seems to be positive
bidirectional practice between the SCD-specific hospital-based
acute care facility and the ED. This requires a proactive approach
to ensure that bidirectional communication occurs. There may be
financial pressures that create competition for appointments in
a general day hospital center that is not solely for patients with SCD
and limits their access to emergency appointments.

Conclusions and research needs. The panel acknowledges
that pain treatment using these SCD-specific hospital-based
acute care facilities could be multifaceted interventions that
include more than just analgesic delivery. The additional aspects
of the intervention are likely important, and the site of care (ED vs
non-ED treatment center) may not be the only driving factor that
positively affects the outcomes. The independent impact of the
site of care separate from other aspects of the care delivery
model is difficult to assess.

The panel identified the following areas of research that are needed:
(1) delineate aspects of the intervention that most robustly affect
care and improve outcomes; many studies include multifaceted
interventions for non-ED based care that are often part of a larger
comprehensive SCD care model; (2) integrate the patient voice into
research; there is a need to assess the impact of these care delivery
models on patient-reported outcomes, satisfaction with care, and
patient values and preferences; (3) investigate protocols to operation-
alize personalized treatment in SCD-specific hospital-based acute

care facilities; (4) assess integration and efficacy of other nonopioid
and nonpharmacological pain treatments in these care delivery
models; (5) compare utilization patterns in systems that rely on ED-
based care and those that rely on SCD-specific hospital-based
acute care facilities; in addition, studies that assess long-term
outcomes linked to SCD-specific hospital-based acute care
facilities compared with traditional ED-based care are needed; (6)
carry out more formal cost-effectiveness studies to evaluate the
economic impact of SCD-specific hospital-based acute care facilities;
these should be updated for evolving costs and take a broader system-
level view and incorporate both patient and societal costs; and (7)
conduct comparative research to reduce the risk of bias. As a matter of
policy, the panel agreed that the development of infrastructure and
funding models to support such interventions and investigations into
their efficacy and effectiveness is needed. Furthermore, there is a need
for research into system barriers and solutions to these barriers to
provide the evidence base that can facilitate successful implementation
of this recommendation.

Continuous basal opioid infusion for acute SCD

pain treatment

Should a combination of continuous basal opioid infusion with on-
demand dosing vs on-demand opioid dosing alone or scheduled
intermittent opioid dosing be used for children and adults with SCD
hospitalized for the treatment of acute pain?

No recommendation

For children and adults with SCD who seek treatment of acute
pain in the hospital, the ASH guideline panel chooses not to offer
a recommendationfor or against basal opioid dosing in conjunc-
tion with on-demand dosing or scheduled intermittent dosing.

Remarks:

For clarity, the panel defined the specific terms used as follows:

c Basal: continuous IV opioid infusion.
c On-demand dosing: opioid administered at an interval

that relies on patients declaring their own need. Opioid
can be administered via a patient-controlled IV analgesia
pump or via an as-needed order for intermittent nurse-
administered drug.

c Scheduled intermittent dosing: opioid administered on
a timed schedule that does not rely on the patient asking
for the drug.

Specific background. Children and adults living with SCD
require hospitalization for acute pain management. The stan-
dard of care at most institutions is to deliver IV opioids via PCA
when appropriate. The addition of a basal (ie, continuous) IV opioid
infusion to the on-demand dosing schedule via PCA is a widespread
practice. The panel acknowledges that opioid delivery via PCA
offers clear advantages over alternative drug delivery strategies.
However, what is less clear is whether the addition of a continuous
basal opioid infusion to intermittent opioid delivery offers advantages
considering the balance of benefits and harms over intermittent
opioid delivery alone. Clear guidelines for treatment of acute pain in
individuals living with SCD do not currently exist for opioid delivery in
this manner that balance benefits and risks/harms. A systematic
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review of pediatric and adult data and appraisal of the evidence were
conducted to inform this question and recommendation.

Summary of the evidence. The systematic review did not
identify any direct evidence in individuals living with SCD that
informed this question. There was a preliminary report of 1 RCT
conducted in children and adults with SCD, which was terminated
early because of low accrual, that intended to compare different
approaches of opioid administration via PCA in the 2 study arms (ie,
higher-demand dose with low constant infusion vs lower-demand
dose and higher constant infusion).89 However, this study did not
directly inform this question, because all patients in the RCT
received a basal opioid infusion. Therefore, this study was not
included in the final evidence profile pertaining to this question.
Because there was an absence of direct evidence, the panel
agreed to search the indirect evidence. The indirect evidence
review focused only on published systematic reviews and meta-
analyses that addressed the use of benefits or harms of basal
opioid infusions for pain in pediatric and adult populations. This
review identified 2 studies for inclusion.90,91 One meta-analysis
included adults and children of mixed postoperative patient
populations.90 This study analyzed 14 articles that encom-
passed 402 participants in the basal opioid infusion group plus
on-demand PCA and 394 participants in the on-demand opioid
via PCA group. This study was focused only on the harm of
respiratory depression and did not analyze data for efficacy/
effectiveness. Results support some concern for increased risk
of respiratory depression associated with basal infusions in
adult but not pediatric patient populations. However, these data
were limited by the lack of a uniform definition of respiratory
depression across studies, and this definition included a de-
crease in respiratory rate, drop in oxygen saturation, or overt
somnolence, which led the authors to use a guideline-based
definition92 to analyze the data. Other limitations included the
small sample size, nonuniform opioid dosing, and specific opioid
administered across studies. The authors concluded from this
study that their results could not be used to determine overall
safety of a continuous opioid infusion. The authors suggested
that these data not be used for specific treatment recommen-
dations and that the addition of a basal infusion to on-demand
opioid PCA may be appropriate for opioid-tolerant patients
(such as in SCD). Another systematic review and meta-analysis
focused on postoperative pain in children only.91 This study
analyzed 7 articles that encompassed 338 participants. Five of the
studies included 12- and 24-hour pain intensity scores in the basal
opioid infusion plus on-demand PCA group (n 5 108) and in the on-
demand opioid via PCAgroup (n5 95). This study was focused only on
the harm. No difference in efficacy/effectiveness was identified in this
small sample. Basal plus on-demand dosing (n 5 174) did not differ
from on-demand dosing alone (n 5 164) in total opioid consumption.
There were no differences in harm (nausea/vomiting or excessive
sedation) in 4 studies reporting these variables. These authors did not
suggest clinical action be taken regarding these data, because the
sample size was very small and likely unpowered. After discussing the
indirect evidence, the panel concluded that because this evidence
consisted primarily of opioid-naı̈ve and postoperative patients, it was
less relevant to patients with SCD who are likely to be opioid tolerant
after a cumulative exposure to opioids over their lifespan. Therefore, the
panel did not have evidence on which to base a recommendation
and put forth a nonrecommendation for this question.

Benefits. There was no direct evidence identified that addressed
the desirable effects of continuous basal opioid infusion in
individuals living with SCD and hospitalized for the treatment of
acute pain. Furthermore, the panel concluded that the indirect
evidence was likely not applicable to all individuals with SCD,
because it included patients who were likely to be opioid naı̈ve and
postoperative. Therefore, the panel concluded that the true benefit
of basal opioid infusion in addition to on-demand opioids as
a treatment of acute SCD pain is largely unknown.

Harms and burden. The systematic review did not identify any
direct evidence addressing the harms of continuous basal opioid
infusion in children and adults living with SCD. Therefore, the harms
of this treatment in patients with SCD are incompletely understood
because of the lack of evidence. Indirect evidence was searched to
attempt to assess risk of harm associated with the use of basal
continuous opioid infusions in addition to on-demand opioid PCA.
The indirect evidence reviewed above suggests an increased risk of
respiratory depression; however, these data are subject to the
methodological issues outlined above and were derived primarily
from postoperative surgical patients who were likely opioid naı̈ve,
making the data less relevant to individuals living with SCD, who are
often opioid tolerant or are not recovering from an anesthetic or
surgical procedure.

Rationale. Although the panel recognizes the addition of basal
opioid dosing to be a widespread practice, direct evidence to
support a recommendation was not identified. Furthermore, the
indirect evidence consists primarily of opioid-naı̈ve and post-
operative patients and is likely less relevant to individuals living with
SCD. Therefore, the panel concluded that any recommendation for
this question would be too speculative. Although there is a potential
risk for harm in patients as outlined above, the panel concluded that
because these data were derived from patients who were likely to
be opioid naı̈ve to a greater extent than individuals with SCD, the
evidence was too indirect and speculative, limiting the ability to
extrapolate to patients with SCD. The panel did discuss the fact that
the theoretical risk for harm could differ between pediatric and adult
patients with SCD because of other comorbidities that may
independently increase the risk for harm (eg, obesity, sleep apnea,
chronic lung disease, hepatic dysfunction, and renal insufficiency).
Therefore, clinician assessment on an individual basis should be
used for a given patient while balancing the potential risk for harm
and absence of data that address benefit. Ultimately, because the
risk for harm has not been studied in patients with SCD, who are
often not opioid naı̈ve, and no studies have investigated the benefit,
a recommendation in either direction could not be made. Therefore,
the panel concluded that in the absence of data, the balance of
benefits vs harms could not be established and has put forth
a nonrecommendation for this question. The complete EtD
framework for this question, including evidence tables, is provided
as an online supplement: https://guidelines.gradepro.org/profile/
756565264e01ad84088def689f071af0.

Other EtD criteria and considerations. The panel acknowl-
edges that there was no important uncertainty or variability about
how much people value the main outcomes that were considered.
Patients place significant importance on pain relief and improved
functioning with the fewest adverse effects and risks for harm. The
panel, including the patient representatives, determined that there
is an important need to engage patients in a discussion about the
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use of basal opioid infusions in addition to on-demand opioid via
PCA before initiation. This should include a discussion of the
theoretical risks of basal opioid infusion and the absence of evidence
that addresses the benefits. However, there is a lack of published data
that address values and preferences regarding basal opioid infusions
specifically in individuals with SCD. The panel acknowledges that
individuals treated with basal opioid infusions require frequent
monitoring, which likely has associated financial costs; however, no
data exist to assess these costs. There is a lack of data that address
differences in length of stay with or without basal opioid infusion and
the effect of this intervention on patient-reported outcomes; both of
these topics were identified as research gaps. The panel acknowl-
edges that hospital policy may affect the ability of the provider to use
basal opioid infusions in addition to on-demand opioid PCA, because
these policies are not patient population specific and do not differentiate
opioid-naı̈ve from opioid-tolerant patients. These policies could have
a negative impact on health equity if a patient receives a benefit with
a basal opioid infusion and has no concerns for harm. The panel also
acknowledges that the acceptability of basal opioid infusions likely varies
based on the individual patient, family, provider, and institution, and
there is an absence of data to inform this issue.

Conclusions and research needs. Because of the absence of
data addressing the efficacy, effectiveness, and harms of basal opioid
infusions in addition to on-demand opioid treatment in individuals with
SCD and the inability of the panel to make a recommendation,
the panel discussed the following research priorities for children,
adolescents, and adults living with SCD: (1) study benefits and harms
associated with basal opioid infusions in children, adolescents, and
adults with inclusion of patient-reported outcomes and length of stay as
patient-centered end points; (2) comparative-effectiveness research
with existing data to determine benefits and harms of basal opioid
infusions; and (3) safety registries to monitor adverse events in
hospitals that administer basal opioid infusions in addition to on-
demand opioid PCA strategies.

Nonopioid pharmacological therapies for chronic

pain in SCD with another identifiable cause

Should nonopioid pharmacological therapy, either in addition to or
instead of opioids or other usual care interventions, be used for
children and adults with SCD and chronic pain with another
identifiable cause (eg, avascular necrosis, leg ulcers)?

Introduction. The ASH guideline panel suggests an individualized
approach to initiating or discontinuing nonopioid therapy that is based
on the balance between benefits and risks/harms and should consider
functional outcomes and the durability of benefit over time. The panel’s
recommendations are divided into 2 defined medication groups and
are based on the clear presence of chronic (rather than episodic) pain.

Recommendation 6a

For adults with SCD who have chronic (as opposed to epi-
sodic) pain from the SCD-related identifiable cause of avas-
cular necrosis of bone, the ASH guideline panel suggests use
of duloxetine (and other SNRI medications, because there is
evidence of a class effect) as an option for management, in the
context of a comprehensive disease and pain management
plan (conditional recommendation based on very low certainty
in the evidence about effects ⊕◯◯◯).

Recommendation 6b

For adults with SCD who have chronic (as opposed to epi-
sodic) pain from the SCD-related identifiable cause of avas-
cular necrosis of bone, the ASH guideline panel suggests the
use of NSAIDs as an option for management, in the context of
a comprehensive disease and pain management plan (condi-
tional recommendation based on very low certainty in the evi-
dence about effects ⊕◯◯◯).

No recommendation

For childrenwith SCDwho have chronic (as opposed to episodic)
pain from the SCD-related identifiable cause of avascular necrosis
of bone, the ASH guideline panel chooses not to offer a recom-
mendation for or against the use of SNRIs and/or NSAIDs.

No recommendation

For adults and children with SCD who have chronic (as op-
posed to episodic) pain from the SCD-related identifiable
cause of leg ulcers, the ASH guideline panel chooses not to
offer a recommendation for or against any specific nonopioid
pharmacological management strategy.

Remarks:

c NSAIDs herein are defined broadly to include selective
and nonselective COX inhibitors.

c There was a lack of both direct and indirect evidence for
all-cause avascular necrosis nonsurgical pain manage-
ment. Therefore, the panel chose to use osteoarthritis as
an indirect evidence source, because it is a degenerative
arthropathy with a reasonable evidence base. This
evidence base was restricted to adults.

c Surgical and nonsurgical approaches to the treatment of
the underlying cause of avascular necrosis were not the
focus of this recommendation.

Good practice statement

It is good practice to provide patient-centered education and
surveillance related to NSAID toxicity, especially in patients with
end-organ comorbidities, because long-term safety data are
lacking for SCD, but vascular, bleeding, and renal risks may be
elevated.

Good practice statement

Given the prevalence of psychological comorbidities that are
present in the context of pain, it is good practice to routinely
screen for depression and anxiety and to perform targeted
screening for other psychological comorbidities.

Specific background. Noncrisis and chronic pain are common
in patients with SCD, particularly among adults. For adults, the
prevalence of near-daily pain is estimated at.25% and that of pain
most days as .50%.2 Current evidence also suggests that those
who have greater levels of chronic pain have associated increases
in acute pain.2 Although there is some evidence guiding strategies
to prevent crisis pain and to treat it acutely in acute care settings,
the treatment of noncrisis and chronic pain in SCD lacks a firm
evidence base. Chronic pain in SCD often has no discernible
associated pathology beyond the SCD itself; however, SCD is a risk
factor for multiple complications that are themselves painful. Some
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of these complications, including avascular necrosis of bone and
leg ulcers, are either permanent or long lasting and likely become
independent causes of chronic pain.93,94

The panel sought to identify the most relevant painful complications
of SCD that were independently associated with chronic pain and
to systematically review the existing data and appraise the evidence
to determine if it was sufficient to recommend any nonopioid
pharmacological strategies to treat the pain associated with these
conditions and, if so, which could be recommended. A priori, the
panel sought evidence of effects on chronic pain intensity/severity,
pain interference, and function. However, direct evidence address-
ing these outcomes was absent.

Summary of the evidence. The systematic review of direct
evidence identified only 3 studies that might address the question
in patients with SCD. However, these studies were judged to be
inadequate to guide recommendations. One study of methotrexate
for crisis pain reported reductions in chronic avascular necrosis
pain as a secondary outcome, but this outcome was inadequately
described, and the study was not designed to address chronic
pain.95 Another small study investigated sodium salicylate ionto-
phoresis as an add-on to conventional physical therapy and
medications and was limited by small sample size, rigor of methods,
and limited descriptions of the control vs intervention groups.96 The
1 study identified as possible direct evidence for leg ulcers was
a case series reporting outcomes of subcutaneous calcium heparin
plus human antithrombin concentrate in adults with sickle cell b
thalassemia, which addressed wound healing rather than pain.97

Lacking adequate direct evidence, the panel turned to indirect
evidence to formulate recommendations. The indirect evidence
base for leg ulcers largely was drawn from diabetic leg ulcers, and
the literature was focused on wound healing outcomes rather than
symptomatic treatment of pain. Therefore, the panel agreed that the
evidence base was too indirect to form a recommendation for pain
management of leg ulcers in SCD. With respect to avascular necrosis
of bone, the panel reviewed the evidence base for symptomatic
treatment of pain related to osteoarthritis, which is a degenerative
arthropathy with a substantial evidence base. See discussion in
“Methods” that addresses the iterative process used by the panel to
reach consensus for pain populations in which to search for indirect
evidence. Based on this review, the panel identified 2 nonopioid
medications with sufficient evidence to warrant recommendations.

DULOXETINE. Two systematic reviews of the use of duloxetine for
knee osteoarthritis were identified,98,99 and another for multiple
agents for multijoint osteoarthritis including duloxetine was also
found.100 The most recent and inclusive systematic reviews of knee
osteoarthritis examined 3 RCTs with .1000 participants enrolled
and supported the efficacy and safety of oral duloxetine in doses
ranging from 60 to 120 mg per day for knee osteoarthritis at 10 to
13 weeks of treatment.99 Both pain intensity and functional
outcomes were assessed. Effects on pain were modest, with
a calculated mean difference in pain intensity of 20.88 (95%
confidence interval [CI], 21.11 to 20.65). There was a statistically
significant difference in the Western Ontario and McMaster Universi-
ties Arthritis Index (WOMAC), a composite outcome including
subscales for pain, stiffness, and physical function, between duloxetine
and control groups. The physical function WOMAC subscale also
showed improvement with duloxetine over placebo (mean differ-
ence [MD], 24.25; 95% CI, 25.82 to 22.68; P , .0001).

Estimates of minimum clinically important differences for WOMAC
scales have varied,101 but based on these estimates, overall clinical
effects are likely to be quite modest. The multijoint, multi-
intervention systematic review concluded that duloxetine is likely
to have similar efficacy to other post–first-line pharmacothera-
pies for osteoarthritis.100

COX-2 INHIBITORS. A systematic review of celecoxib, a selective
COX-2 inhibitor, at a dose of 200 mg per day orally for osteoarthritis
was identified.102,103 Fifteen placebo-controlled RCTs were included,
including 3750 patients. Celecoxib demonstrated a statistically
significant reduction in total WOMAC score (MD , 24.41; 95% CI,
27.27 to 21.55), the WOMAC pain scale (MD, 20.86; 95% CI,
21.10 to20.62), and theWOMAC function subscale (MD,22.90;
95% CI,25.12 to20.67). Celecoxib also demonstrated significantly
more gastrointestinal adverse events than placebo in these trials.

One network meta-analysis of oral agents for knee osteoarthritis
was also identified,104 including between 16230 and 9742 partic-
ipants depending on outcome examined. Overall results supported
the use of etoricoxib, naproxen, acetaminophen, and celecoxib for
osteoarthritis pain, supporting a class effect for NSAIDs. Other
systematic reviews of multijoint osteoarthritis identified subsequent
to the initial evidence review support efficacy of NSAIDs,105-108

although the results overall suggested that acetaminophen’s effects
may not be clinically significant,106,107 and some studies have
questioned how many of these results can be attributed to
confounding factors rather than treatment effects.103,109 Other
evidence suggests that topical NSAIDs have short-term effects
but likely are inferior to systemic NSAIDs.110

Benefits. The potential benefits of both duloxetine (and likely
other SNRI medications) and celecoxib (and likely other NSAIDS)
for avascular necrosis of bone are estimated to be small and include
improved pain control and improved physical function related to
affected joints.

Harms and burden.

DULOXETINE AND OTHER SNRIS. Although SNRI treatment in general
seems to be associated with few serious adverse events,99 these
drugs have not been systematically studied in people with SCD,
and there may be unknown interactions with the primary disease
process that alter risk. One particular concern may be sexual
dysfunction, which is a common adverse effect of medications with
serotonin reuptake inhibition and is also common in people with
SCD. Men with SCD who have a history of priapism and/or erectile
dysfunction may be particularly at risk, although again, this has
not been systematically studied. When used to treat psychiatric
conditions, antidepressant medications can increase suicidal ideation
in those age ,25 years.111 Whether this is true when they are used
for chronic pain is unknown, and the indirect evidence base
addressed adults and often older adults. Therefore, because of the
lack of both direct and indirect evidence in children, and the further
lack of sufficient evidence to ascertain the risks of chronic treatment
starting at a young age, the panel agreed that no recommendation
could be made for the use of SNRIs in children.

NSAIDS (SELECTIVE AND NONSELECTIVE COX INHIBITORS). The panel
discussed several concerns surrounding use of NSAIDs in SCD.
The main areas of concern included bleeding risk, renal function,
and cardiovascular risks. Exposure to nonselective COX and
selective COX-2 inhibitors may increase the risk of renal disease
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and stroke,112-115 both of which are prevalent in patients with SCD,
particularly in adults. Patients may also be particularly at risk for
gastrointestinal bleeding or resulting chronic iron deficiency
impairing hematopoiesis.116 The risks of exposure to NSAIDs also
are likely dose and duration dependent, although there may be
some differences in risk between selective and nonselective COX
inhibitors and possibly different medications within subclasses.20

These risks must be weighed against the risks of nonintervention,
surgical options, nonpharmacological options, opioid therapy, or
combinations of these; however, all the previously noted risks are
poorly defined in SCD, and so such a calculation is extremely
difficult. Overall, the panel concluded that the known and unknown
risks and benefits of all options should be discussed between
patients and clinicians, and close attention should be paid to
whether clinically significant improvements are achieved with trials
of reasonable doses and durations to justify continuing, and
possibly cumulative, risks. As for SNRIs, the indirect evidence base
addressed only adults and mainly older adults, as expected from the
epidemiology of osteoarthritis. There might be specific risks for
treatment of children, including the cumulative risk of long
exposures, that are relevant but unknown.

Rationale and key driver for recommendations. The panel
agreed that there is reasonable evidence that duloxetine (and likely
other SNRIs) and/or celecoxib (and likely other NSAIDs) are
superior to placebo and nonintervention for pain and functional
outcomes. Relative to the risks and modest benefits that usual
nonoperative care for pain in avascular necrosis of bone offers, the
panel concluded that there is reasonable evidence that there will
be some patients with SCD and avascular necrosis of bone for
which benefits of these interventions will outweigh risks.
However, because of the reliance on indirect evidence base
and minimal evidence of risk in patients with SCD, this
recommendation was downgraded to conditional based on very
low certainty in the evidence about effects. In addition, because
of the lack of both direct and indirect evidence in children, and the
further lack of sufficient evidence to ascertain the risks of chronic
treatment starting at a young age, the panel agreed that no
recommendation could be made for the use of NSAIDs in
children. The panel identified further investigation of both
efficacy and risks in this population, particularly for NSAIDs, as
an important priority. In general, the panel attempted to address
the management of pain for SCD-related leg ulcers. Most of the
direct evidence addressed ulcer healing rather than symptomatic
pain relief. Furthermore, indirect evidence involved conditions
with more complex pain pathology (ie, diabetic leg ulcers) and
mainly addressed wound healing. Therefore, no recommendation
could be made for SCD-related leg ulcer pain management. The
complete EtD framework for this question, including evidence tables,
is provided as an online supplement: https://guidelines.gradepro.org/
profile/8e46c85e20dac54b2ae517395514db4e.

Other EtD criteria and considerations. The guideline panel
determined that there was no significant doubt that the problem of
pain management in avascular necrosis and leg ulcers is a priority.
However, there is no direct evidence for efficacy of pharmacological
options for either of these conditions or any evidence to delineate
whether the risks differ for patients with SCD and others, although
there are good reasons to believe that they do. The interventions
are quite feasible, and although costs likely are no greater than
those of other pharmacotherapies and may be lower than those of

some interventional procedures, small effects in the indirect
evidence base suggest that any cost savings likely will also be
minimal.

Conclusions and research needs. Because of the absence of
direct data addressing the efficacy, effectiveness, and harms of
nonopioid pharmacological therapies for chronic SCD pain with an
identifiable cause, the panel discussed the following research
priorities for children, adolescents, and adults living with SCD: (1)
conduct RCTs of these nonopioid pharmacological medications in
individuals living with SCD to delineate their efficacy, effectiveness,
and risks for chronic SCD pain as result of avascular necrosis, leg
ulcers, and other etiologies with an identifiable cause, and (2)
conduct large-scale observational studies to assess the risks/harms
of NSAID use in patients with SCD.

Nonopioid pharmacological therapies for chronic

pain in SCD and no identifiable cause beyond SCD

Should nonopioid pharmacological therapy, either in addition to or
instead of opioids or other usual care interventions, be used for
children and adults with SCD and chronic pain with no identifiable
cause beyond SCD?

Introduction. The ASH guideline panel suggests an individual-
ized approach to initiating or discontinuing nonopioid therapy that
is based on the balance between benefits and risks/harms and
should consider functional outcomes and the durability of benefit
over time. The panel’s recommendations are divided into 3 defined
medication groups and are based on the clear presence of chronic
(rather than episodic) pain.

Recommendation 7a

For adults who have SCD-related chronic pain with no identi-
fiable cause beyond SCD, the ASH guideline panel suggests
SNRIs (eg, duloxetine and milnacipran) as options for pain
management (conditional recommendation based on very low
certainty in the evidence about effects ⊕◯◯◯).
Remarks:

c This recommendation is based largely on indirect evidence
from adult patients without SCD affected with fibromyalgia.
Fibromyalgia was selected by panel consensus as the
entity most closely aligned with chronic pain in SCD (with
no identifiable cause beyond SCD).

c Antidepressants may increase the risk of suicidal ideation
and behavior in children and adolescents with major
depression disorder and other psychiatric disorders.

c The significant lack of pediatric data for the use of SNRIs
for pain management could not support a recommenda-
tion for this age group.

Recommendation 7b

For adults who have SCD-related chronic pain with no identi-
fiable cause beyond SCD, the ASH guideline panel suggests
TCAs (eg, amitriptyline) as an option for pain management
(conditional recommendation based on very low certainty in the
evidence about effects ⊕◯◯◯).
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Remarks:

c This recommendation is based largely on indirect
evidence from adult patients without SCD affected
with fibromyalgia. Fibromyalgia was selected by panel
consensus as the entity most closely aligned with
chronic pain in SCD with no identifiable cause.

c Antidepressants may increase the risk of suicidal ideation
and behavior in children and adolescents with major
depression disorder and other psychiatric disorders.

c The significant lack of pediatric data for the use of TCAs
for pain management could not support a recommenda-
tion for this age group.

c The increased adverse effect profile for this drug
includes, but is not limited to, prolonged QT, orthostasis,
cognitive impairment, dry mouth, and anticholinergic
effects. These adverse effects should be considered
and discussed with patients.

Recommendation 7c

For adults who have SCD-related chronic pain with no identi-
fiable cause beyond SCD, the ASH guideline panel suggests
gabapentinoids (eg, pregabalin) as options for pain manage-
ment (conditional recommendation based on very low certainty
in the evidence about effects ⊕◯◯◯).
Remarks:

c This recommendation is based largely on indirect
evidence from adult patients without SCD affected
with fibromyalgia. Fibromyalgia was selected by panel
consensus as the entity most closely aligned with
chronic pain in SCD with no identifiable cause.

c The significant lack of pediatric data for the use of
gabapentinoids for pain management could not support
a recommendation for this age group.

Good practice statement

Given the prevalence of psychological comorbidities that are
present in the context of pain, it is good practice to routinely
screen for depression and anxiety and to perform targeted
screening for other psychological comorbidities.

Specific background. Individuals living with SCD suffer from
chronic pain. The prevalence of chronic pain increases with age
and may not be associated with an identifiable cause (eg, avascular
necrosis, leg ulcers). Chronic pain in individuals with SCD is often
treated with opioid and nonopioid analgesic medications. There is
currently a paucity of evidence-based guidelines comparing chronic
nonopioid therapy with COT for chronic SCD pain. Therefore,
a systematic review of existing data was conducted with an appraisal
of the evidence for the effect of chronic nonopioid therapy on patient-
important outcomes, including efficacy, effectiveness, and harms. Data
reviewed included both pediatric and adult populations to inform this
question and recommendation.

Summary of the evidence. There was minimal direct evidence
identified that informed this question in patients with SCD. The

systematic review of direct evidence identified no studies comparing
opioid with nonopioid analgesic medications in patients with chronic
SCD pain. The systematic review of direct evidence identified only 2
RCTs comparing nonopioid analgesic medications with placebo in
patients with chronic SCD pain.117,118 Osunkwo et al117 found no
difference between vitamin D and placebo treatment of chronic pain in
SCD in a small RCT (n5 39). Schlaeger et al118 conducted a small
pilot RCT comparing pregabalin with placebo; however, the trial
had a large dropout rate, resulting in findings that do not guide
treatment options. One observational study of opioid and nonopioid
analgesics in patients with SCD and chronic pain using a Medicaid
database with a small cohort of 2194 patients was identified.119

This study found that children receiving a combination of opioid with
a selective serotonin reuptake inhibitor or an opioid with an
anticonvulsant had a decrease in the number of vasoocclusive
episode visits to a clinician. Collectively, the direct evidence was
judged to be inadequate to guide recommendations. Therefore, the
panel agreed on the importance of searching the indirect evidence
for pain populations other than SCD patients. An iterative process
was conducted to reach consensus about pain populations that
were most closely related to SCD patients with chronic pain
without an identifiable cause beyond SCD. The chronic pain
associated with SCD is often multifocal or widespread and
associated with significant disability, loss of function, and
diminished QOL. Therefore, fibromyalgia was selected by panel
consensus as the entity most closely aligned with chronic pain in
SCD (with no identifiable cause beyond SCD). The indirect
evidence reviews focused only on published systematic reviews
and meta-analyses that addressed the use of chronic nonopioid
therapy for fibromyalgia in pediatric and adult populations. This
review identified 14 publications that were included in the evidence
profile, 5 of which were the most currently available Cochrane
Database systematic reviews. All RCTs included in the systematic
reviews/meta-analyses used a placebo comparator for the nonopioid
analgesic; no study compared opioid with nonopioid analgesics.
Of these 14 reviews, 1 addressed the use of nonopioid analgesic
therapy in children and adolescents with fibromyalgia.120 However,
this review identified only a single study, and therefore, meta-analysis
could not be performed. Evidence from the other 13 systematic
reviews/meta-analyses in adults addressed the following outcomes:
pain relief, functional outcomes, and adverse outcomes. Regarding
pain relief and functional outcomes, a key point from the data synthesis
was that to date, there is high-quality research allowing reliable
conclusions about the efficacy or effectiveness of long-term chronic
nonopioid therapy for fibromyalgia pain in adult populations but not
pediatric populations. The evidence is summarized by drug class.

SNRIS. One review121 included 10 RCTs (n5 6038) and concluded
that SNRIs (milnacipran and duloxetine) were associated with
reduced pain compared with placebo on a 100-mm VAS used for
pain assessment. Nine studies (n 5 5656) were included and
concluded that SNRIs reduced fatigue. Sleep disturbance resulting
from pain and QOL were also improved by SRNIs.

TCAS. The TCA amitriptyline was found to improve pain intensity,
function, QOL, and sleep in a systematic review/meta-analysis of
9 studies (n 5 520).122

GABAPENTINOIDS. A systematic review of the gabapentinoid prega-
balin found in a meta-analysis of 5 RCTs (n5 1874)123 a significant
reduction in pain intensity and improvement in a measure of patients’
global impression of benefit; however, no measures of physical
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function were investigated. Patients in the treatment arm reported
significantly more somnolence, dizziness, weight gain, and periph-
eral edema than those in the placebo arm. Ultimately, because only
indirect data were available to address this question, all recom-
mendations were downgraded to conditional based on very low
certainty in the evidence about effects.

MEDICAL CANNABIS. The position of the panel was that it would be
inappropriate to weigh in on the use of cannabis, a drug that is
illegal in the United States of America at the federal level.

Benefits. There is a significant absence of data that address the
desirable effects of chronic nonopioid therapy in individuals living
with chronic pain associated with SCD without an identifiable cause.
Therefore, all data reviewed were from published systematic reviews
and meta-analyses conducted in another chronic noncancer pain
population, those with fibromyalgia. Indirect data that discuss potential
benefits identified and synthesized by the panel are outlined briefly
above. There may be benefits of chronic nonopioid therapy with
gabapentinoids, including pregabalin; SNRIs, including duloxetine and
milnacipran; and TCAs, including amitriptyline, over opioid analgesics
for pain relief in individuals with chronic SCD pain. However, data
assessing the benefits of chronic nonopioid therapy compared with
opioid analgesics were not found in a meta-analysis or systematic
review. Notably, there is an absence of data assessing the benefits of
chronic nonopioid therapy in children and adolescent populations.
Therefore, the panel concluded that the benefits of chronic nonopioid
therapy for individuals living with SCD and suffering from chronic pain
are limited to adult populations and include themedications pregabalin,
duloxetine, milnacipran, and amitriptyline, based on indirect evidence.

Harms and burden. Notably, the harms related to chronic
nonopioid therapy in children and adolescents with SCD are largely
unknown. The panel discussed the known risks of chronic
nonopioid therapy that have been published in the indirect literature
regarding adult patients in the chronic noncancer pain population of
fibromyalgia patients. The panel concluded that the undesirable
effects vary based on the intervention. These are outlined in more
detail in each recommendation. In general, the panel concluded
that the undesirable effects of the interventions addressed in
the recommendations are not likely to be different in patients with
SCD and in those with fibromyalgia. These drugs have established
lists of contraindications, adverse effects, and patients who should
not receive them. In patients receiving COT, the prescribing
clinician should weigh risks and benefits of the inclusion of other
medications with problematic interactions such as sedation, con-
stipation, or respiratory suppression. These issues are not SCD
specific but should be considered before prescribing the medication.
A Cochrane systematic review that addressed nonopioid therapy for
chronic noncancer pain in children and adolescents identified
a single study120 that addressed risks in adolescents. This study
examined the use of pregabalin in adolescents with fibromyalgia
and found no difference from placebo in minor adverse events and
a single case of worsening depression in the pregabalin group.124

The use of amine reuptake inhibitors in the pediatric and adolescent
population has particular risks. In 2004, the US Food and Drug
Administration directed manufacturers of all amine reuptake
inhibitors (including selected SNRIs and TCAs) to include a warning
stating that these drugs may increase the risk of suicidal ideation
and behavior in children and adolescents.125 These are clearly
outlined in the remarks for recommendations 6a and 6b.

Rationale and key driver for recommendations. The panel
concluded that the balance of benefits vs harms varies. This
variability is reflected in the tailored approach that the panel has
put forth for these recommendations. Furthermore, these recom-
mendations emphasize the individualized treatment approach (ie,
not one size fits all) required for the management of chronic pain.
In summary, data supporting these recommendations rely heavily
on indirect evidence; thus, there is very low certainty in the evidence
about effects for patients with SCD. Ultimately, considering the
available indirect data and the lack of direct data, the panel concluded
that the decision to initiate and continue chronic nonopioid therapy
for chronic SCD pain without an identifiable cause beyond SCD
should be individualized (see recommendations 9a, 9b, and 9c) and
based on a balance of benefits for that individual patient, harms, risk
assessment, and shared decision making between the provider
and patient with ongoing reassessment of the above issues. The
complete EtD framework for this question, including evidence tables,
is provided as an online supplement: https://guidelines.gradepro.org/
profile/a8898e09b30265e2956fe0fa22eb4942.

Other EtD criteria and considerations. The panel acknowl-
edges that there was no important uncertainty or variability about
how much people value the main outcomes that were considered.
Patients place significant importance on pain relief and improved
functioning with the fewest adverse effects. The panel, including
the patient representatives, concluded that patients and providers
place high value on drugs that are opioid sparing and result in
improved pain outcomes. The decision to use such drugs should
include a discussion of the risks and the indirect evidence that
addresses the benefits of chronic nonopioid therapy for use as
a sole pharmacological agent or in combination with an opioid to
reduce the total opioid dose. The absence of data specifically
for individuals with SCD should also be discussed. The panel
concluded that this should be done proactively with all patients
when they are in their baseline state of health. However, overall
there is a lack of published data that address knowledge basis
and preferences regarding chronic nonopioid therapy specifi-
cally in individuals with SCD and clinicians treating SCD, and the
panel identified this as a research gap. The panel concluded that
resources required to prescribe SNRIs, TCAs, and gabapentinoids
are likely not increased above and beyond the current treatment.
The cost savings compared with COT are likely negligible but may
be larger when the costs of the frequent monitoring associated
with COT are included. There is a lack of data that address this
issue in individuals with SCD; therefore, the panel was unable to
determine cost effectiveness of chronic nonopioid therapy. The
panel acknowledges that these chronic nonopioid medications
may not be accessible to all patients, potentially because of
a lack of insurance coverage for some patients, which could have
a negative impact on health equity. The panel also acknowledges
that the acceptability of chronic nonopioid therapy likely varies
based on the individual patient’s and the treating clinician’s
experience and knowledge, and there is an absence of data to
inform this issue. Finally, the panel concluded that it is probably
acceptable and feasible to implement chronic nonopioid therapy;
however, barriers may exist, including patient and clinician knowledge
of these nonopioid analgesics and insurance limitations, all of which
may affect implementation of this recommendation.

Conclusions and research needs. The ASH guideline panel
suggests considering chronic nonopioid therapy based on a balance
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of risks of therapy and individualized benefits in terms of functional
outcomes. Initiation of therapy requires assessment and prediction of
these risks and benefits and durability of benefit over time. These
factors differ for each pharmaceutical class of medications; therefore,
the recommendations are divided into 3 pharmaceutical groups
addressing these factors. The panel determined that engaging
patients in a discussion about chronic nonopioid therapy proactively
during their baseline state of health is warranted. Harm reduction
strategies for patients age ,25 years on amine reuptake inhibitors
with depression or other psychiatric disorders should be strongly
considered, including close observation for clinical worsening of
depression, suicidality, or unusual changes in behavior. Additionally,
families and caregivers should be advised to closely observe the
patient and to communicate with the treating clinician. Collabora-
tion with pain specialists and implementation of interdisciplinary
care should also be considered, if available.

Because of the absence of data addressing the efficacy, effective-
ness, and harms of chronic nonopioid therapy in individuals with
chronic SCD pain without an identifiable cause beyond SCD,
the panel discussed the following research priorities for children,
adolescents, and adults living with SCD: (1) research focused on
investigations into the use of all nonopioid drugs in patients with
SCD; (2) comparative-effectiveness studies between COT and
nonopioid pharmacological therapies in chronic SCD pain; and (3)
research focused on investigations into the use of medical cannabis,
cannabis derivatives, and synthetic cannabinoids for chronic pain in
patients with SCD. In addition to efficacy, this research should
particularly focus on risks and adverse events in patients with SCD.

Nonpharmacological therapies for chronic pain

in SCD

Should nonpharmacological therapies be used in addition to pharma-
cological therapy for the treatment of chronic pain in children and adults
with SCD?

Recommendation 8a

For adults and children with SCD who have chronic pain re-
lated to SCD, the ASH guideline panel suggests cognitive and
behavioral pain management strategies in the context of
a comprehensive disease and pain management plan (condi-
tional recommendation based on very low certainty in the evi-
dence about effects ⊕◯◯◯).
Remarks:

c The cognitive or behavioral pain management strategy
with the broadest evidence base is CBT. Other strategies
considered by the panel with lower-certainty evidence
include ACT, mindfulness-based treatments, coping skills
training, and operant therapy.

c This recommendation is based mainly on indirect evidence.
The treatments that have been tested in SCD are in
children with acute pain without establishing the presence
of chronic pain or the intervention’s effects on chronic pain.
The outcomes assessed in SCD have not typically included
pain intensity. The greater body of indirect evidence was
drawn from the literature in individuals with fibromyalgia and
nonspecific low back pain.

c No standardized, manualized universally accepted version
of CBT is available for SCD in either adults or children. This
is a significant clinical and translational research need.
Nonetheless, such strategies have shown broad applica-
bility in pediatric and adult chronic noncancer pain.

c Interventions based on CBT, coping skills training, and
guided imagery have some evidence base for SCD,
although mainly in children and for episodic pain.

c In other conditions, these methods are believed to have
low risks and are portable in that patients can use the
skills learned on their own after treatment, possibly with
intermittent booster sessions.

c Time, financial costs, availability, training of therapists (ie,
in chronic pain and SCD), and patient burden can be
barriers to these types of psychological treatments that
are being recommended.

c Cognitive and behavioral pain management strategies
should be used in conjunction with other modalities as part
of a comprehensive and multimodal pain management plan.

c Behavioral and cognitive strategies are optimal in
a setting where the patient is motivated and there is
access to appropriately trained personnel.

Recommendation 8b

For adultswith SCDwho have chronic pain related to SCD, the
ASH guideline panel suggests other provider-delivered in-
tegrative approaches (eg, massage therapy and acupuncture)
as available, as tolerated, and conditional upon individual pa-
tient preference and response. These approaches should be
delivered in the context of a comprehensive disease and pain
management plan (conditional recommendation based on very
low certainty in the evidence about effects ⊕◯◯◯).
Remarks:

c Time, financial costs, availability, training of therapists
(ie, chronic pain and SCD), and patient burden can be
barriers to these types of treatments.

c There is currently a lack of evidence in children; however,
some pediatric patients may be using these treatments
at home.

No recommendation

For adults and children with SCD who have chronic pain related
to SCD, the ASH guideline panel chooses not to offer a recom-
mendation for or against a number of physical activities, exercise,
or combined meditation/movement programs (including aerobic
exercise, yoga, and Pilates) to improve pain and disability.

Remarks:

c If physical activities, exercise, or combined meditation/
movement programs (including aerobic exercise, yoga,
and Pilates) are considered, a tailored approach is
necessary that matches feasibility, tolerability, accept-
ability, and patient experience and preference regarding
these interventions for a given patient.
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c Discussion with patients during shared decision making
needs to include important factors such as the time,
financial costs, availability, and training of the people
required to lead, teach, and perform these interventions.

Good practice statement

Given the prevalence of psychological comorbidities that are
present in the context of pain, it is good practice to routinely
screen for depression and anxiety and to perform targeted
screening for other psychological comorbidities.

Recommendation 8a: cognitive and behavioral pain man-
agement strategies for treatment of chronic pain.

SPECIFIC BACKGROUND. A clinical hallmark of SCD is acute recurrent
vasoocclusive episodes of pain. However, many children and adults
with SCD also experience ongoing chronic pain. The first line of
treatment of SCD pain is standard medical therapy, primarily
NSAIDs and opioids. The panel agreed that pharmacotherapy
alone has limited effectiveness in reducing the burden of chronic
pain and associated psychosocial consequences in children and
adults with SCD. Nonpharmacological strategies include psycho-
logical techniques (CBT, mindfulness, ACT, coping skills training),
physical therapies (eg, exercise, physical activities, yoga), and
integrative medicine approaches (eg, massage, acupuncture,
complementary and alternative therapies), which are being used
by patients with SCD. Therefore, the panel sought to system-
atically review the existing data and appraise the evidence to
determine whether nonpharmacological therapies should be
used to improve outcomes relative to solely pharmacological
therapies (eg, opioids, NSAIDs, and others) or usual care for the
management of chronic pain. Particular attention was paid to
the impact on patient-centered outcomes, including improved
pain intensity, pain coping strategies, reduction in chronic opioid
consumption (daily dose of MME), health care encounters (ED visits
and hospitalizations), HRQOL, functional outcomes, sleep, mood,
and patient and clinician global impression of change.

SUMMARYOF THE EVIDENCE. The systematic review identified 10 studies
that addressed this question from the direct literature in children and
adults with SCD. Of these studies, there were 3 RCTs126-128 focused
on CBT (single session with home-based practice for 8 weeks, family-
based CBT, and community-based CBT) and 1 on coping skills
training.129 Of the 3 RCTs on CBT, 2 were conducted in pediatric
populations (age ranges, 8-21 and 12-18 years),126,127 and the other
was conducted in young adults (age range, 15-35 years).128 The RCT
on coping skills training was conducted in adults.129 There were 2
observational studies examining guided imagery in children 6 to
11 years of age130 and self-hypnosis in children and adults (age
range, 5-60 years).131 Importantly, none of these studies specifically
addressed chronic pain but focused more on recurrent acute
painful episodes. Evidence for the following outcomes existed:
(1) pain: overall decrease in pain intensity (high to moderate
certainty)126; (2) coping skills: improved coping skills (moderate
to high certainty) and lower levels of negative thinking (high
certainty)126,129; pain sensitivity: lower pain sensitivity to noxious
stimulus (high certainty)129; (3) HRQOL: improvement in aspects of

QOL (moderate to high certainty)126,132; and (4) self-efficacy:
increased self-efficacy (low certainty).130 There were no differences
found in outcomes related to functional activity,126 percentage of
pain days, percentage of school days missed, and routine health
care utilization.127 There were no studies identified that addressed
the following patient-centered outcomes: sleep, reduction in opioid
use, mood, and patient and clinician global assessment of change.
Because there were only 4 RCTs, the recommendation was down-
graded to conditional based on certainty of the evidence ranging from
low to intermediate. Because of the lack of direct evidence, 2 systematic
reviews that focused on CBT from the indirect literature in chronic
noncancer pain (primarily fibromyalgia and nonspecific low back pain)
were reviewed.133,134 In the low back pain population, there were
long-term improvements in pain, disability, and QOL.133,134 There were
improvements in pain intensity and depressive mood and less health
care use in those with fibromyalgia.135 There was limited and
low-quality evidence on other psychology-based strategies, such as
mindfulness136 and acceptance- and commitment-based therapies.

BENEFITS. The potential benefits of using cognitive behavioral and
coping skills pain management strategies in the context of a
comprehensive disease pain management plan are low to moderate
and include improved pain control,137 pain coping skills (ie, more
adaptive coping and reduced negative thinking),126,129 and
HRQOL.126,132 In other conditions, these psychological strategies
are believed to have low risks, and once learned, these treatments
are portable in that they can be done in any environment (hospital,
home, work, or school) with intermittent booster skills training.

HARMS AND BURDEN. The panel discussed the fact that these
psychological therapies have a low risk of harm. However, these are
typically active strategies, which require significant time and effort
on the part of the patient. Accessibility is likely to be limited by financial
considerations because of incomplete insurance coverage and avail-
ability of appropriately trained and experienced therapists. Technological
innovations, such as the use of mobile applications, may improve
accessibility, but such interventions are in early stages of development.

RATIONALE AND KEY DRIVER FOR RECOMMENDATION. Although evidence
was minimal, balance of benefits vs harms likely favors the intervention.
The panel identified few undesirable effects of the intervention except
for the time commitment and cost of these therapies. As noted, there
were only 4 small RCTs,126-129 mainly in children and for episodic
pain, as well as indirect evidence from low back pain and fibromyalgia,
which led to the downgrading of the recommendation to conditional
based on very low certainty in the evidence about effects.

CONCLUSIONS AND RESEARCH NEEDS FOR THIS RECOMMENDATION.

The guideline panel determined that there is overall low-certainty
evidence for a net benefit of psychological therapies, including
CBT and coping skills training, to treat chronic pain in SCD. This
recommendation is justified based on the 4 RCTs primarily in pediatric
SCD populations and indirect evidence from systematic reviews in
chronic noncancer pain populations. The panel acknowledges that
pain treatment using psychological therapies is typically multifaceted,
including .1 approach (CBT, coping skills training, mindfulness, and
operant training) and combined with other treatment modalities.

The panel identified the following additional areas of research
that are needed: (1) delineate what cognitive, behavioral, or other
nonpharmacologic techniques are most acceptable and effective for
patients with SCD and chronic pain; (2) develop manualized or
otherwise standardized interventions that are practical, meaning

23 JUNE 2020 x VOLUME 4, NUMBER 12 MANAGEMENT OF ACUTE AND CHRONIC PAIN IN SCD 2685

D
ow

nloaded from
 https://ashpublications.org/bloodadvances/article-pdf/4/12/2656/1745187/advancesadv2020001851c.pdf by guest on 26 June 2020



accessible, developmentally appropriate, and with minimal burden; and
(3) validate the resulting interventions with RCTs in children and adults
with SCD suffering from chronic pain.

Recommendation 8b: provider-delivered integrative
approaches (eg, massage therapy and acupuncture) for
treatment of chronic pain.

SPECIFIC BACKGROUND. As outlined above, a variety of provider-
delivered integrative approaches (eg, massage therapy and
acupuncture) are available. These are passive modalities and are
dependent on patient preference and response to these treatments.

SUMMARY OF THE EVIDENCE. The systematic review identified several
studies that addressed this broader question from the direct literature
in children and adults with SCD. Of these studies, 4 focused on
provider-delivered integrative approaches. There was 1 small-scale
RCT of massage in adults (mean age, 32.8 years),138 1 observational
study of acupuncture in adults (age range, 19-67 years),66 2 single-arm
pilot studies of biofeedback in children (age range, 7-17 years),132 and
1 in children and young adults (age range, 10-20 years).139 Evidence
for the following outcomes existed, all with very low certainty in the
evidence about effects: (1) pain intensity,138 (2) functioning,132 (3)
HRQOL,132 (4) anxiety,139 (5) intensity and frequency of pain
episodes,139 (6) number of days analgesics were used,139 and (7)
global impression of treatment effectiveness,139 rated as fair to very
effective. There were no differences found in outcomes related to
functional activity,132 proportion of pain days,131 proportion of
school days missed,131 and hospital visits for SCD.139 There were
no studies identified that addressed the following patient-centered
outcomes: sleep, mood, and clinician global assessment of change.
Because there was only 1 RCT and the other studies were
observational, the recommendation was downgraded to conditional
based on the low certainty in evidence. Because of the lack of
direct evidence, indirect evidence was examined. One system-
atic review from the indirect literature in fibromyalgia found that
massage therapy for $5 weeks had immediate beneficial effects
on pain, anxiety, and depression.140 In terms of indirect evidence
for acupuncture, 3 systematic reviews on chronic low back
pain141-144 found evidence of favorable effects on pain intensity
and functional limitations/disability in short-term use. However,
all reviews cited insufficient methodological rigor of the trials
included, and there were no studies of pediatric patients.

BENEFITS. The potential benefits of using provider-delivered integra-
tive pain management approaches in the context of a comprehensive
disease pain management plan are low and include improved pain
control, functioning,132 and HRQOL132 and reduced anxiety,139

frequency of pain episodes,132,139 and medication use.139 In other
conditions, these provider-delivered integrative approaches are
believed to have low risks and are helpful in combination with
conventional treatments (ie, pharmacological and psychological).

HARMS AND BURDEN. The panel discussed the fact that these
provider-delivered integrative therapies have low risk of harm.
However, there is potentially significant time commitment and
thus need for the patient to be motivated, and there are financial
costs to these therapies. These therapies require training, and
therefore, it may be more difficult to find personnel who are
adequately trained. Finally, in 1 study where family members
delivered the massage therapy, the participants actually felt
worse, so there might be some risks for others delivering this
type of intervention.

RATIONALE AND KEY DRIVER FOR RECOMMENDATION. The balance of
benefits vs harms favors the intervention. The panel identified few
undesirable effects of the intervention except for the time commit-
ment and cost of these therapies. Overall, the balance of effects
favored the intervention. This recommendation was downgraded to
conditional, because there was only 1 small RCT in SCD, with the
other studies being observational or single-arm pilot studies, and
the pain being treated was episodic, as well as indirect evidence
from the chronic low back pain population.

CONCLUSIONS AND RESEARCH NEEDS FOR THIS RECOMMENDATION.

The guideline panel determined that there is overall very low
certainty in the evidence for a net benefit of provider-delivered
integrative therapies, including massage and acupuncture, regarding
patient-important outcomes associated with the treatment of chronic
pain in patients with SCD. This recommendation is justified based on
the 1 RCT and 3 observational/single-arm pilot studies in primarily
adults with SCD and indirect evidence from systematic reviews in adult
chronic low back pain populations. The panel acknowledges that pain
treatment using provider-delivered therapies is typically combined
with other pharmacological, psychological, and physical strategies.

The panel identified the following additional areas of research that
are needed: (1) larger-scale, adequately controlled clinical trials of
massage therapy and acupuncture for chronic pain in SCD should be
conducted and (2) as for cognitive, behavioral, and other psycho-
therapeutic interventions noted above, these interventions should be
acceptable and accessible, with minimal patient burden, and defined
well enough to be reproducible across multiple settings.

No recommendation: physical activities, exercise, or com-
bined meditation/movement programs (including aerobic
exercise, yoga, and Pilates) for treatment of chronic pain.

SPECIFIC BACKGROUND. There are a number of physical activities,
exercise, or combined meditation/movement programs that may
be used to help with chronic pain to improve pain and disability.
Physical therapists typically provide these interventions and are
a key part of multidisciplinary pain teams.

SUMMARY OF THE EVIDENCE. The systematic review identified no
direct studies that evaluated the impact of physical activities,
exercise, or combined meditation/movement programs on
clinical outcomes of interest in patients with SCD. Because of
the lack of direct evidence, indirect evidence for other conditions
(chronic low back pain and fibromyalgia) was examined. There was
1 systematic review on Pilates145 that found a reduction in pain
intensity in chronic low back pain and 6 systematic reviews on
physical activity that found small improvements in pain intensity
and disability (2 in fibromyalgia146,147 and 4 in chronic low back
pain133,148-150). However, there was large variability in the compo-
nents of the physical activities studied. Finally, there were 2 reviews
on core stability exercise151,152 for chronic low back pain that found
conflicting results of the impact on pain and disability. Therefore, no
recommendation could be made for or against these therapies
because of the speculative nature of the indirect evidence in patients
with chronic low back pain and fibromyalgia.

BENEFITS. There was no direct evidence on the benefits of these
movement-based approaches. There was some speculative indirect
evidence of benefits in improved pain control and functional
disability149,150 in other chronic pain conditions.
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HARMSANDBURDEN. It is not known whether these movement-based
therapies are tolerable in pediatric or adult patients with SCD.
Their use in this population may be complicated by exertion
sensitivity, the importance of hydration, and anemia.

RATIONALE. The guideline panel determined that there is no direct
evidence and overall very low certainty in the indirect evidence in
populations with fibromyalgia and low back pain for the use of
physical activities, exercise, or combined meditation/movement
programs (including aerobic exercise, yoga, and Pilates) for the
management of chronic pain in SCD, and therefore, a recommen-
dation for or against the use of these movement-based therapies
could not be made. The panel identified few undesirable effects of
movement-based therapies; however, exercise tolerance, exertion
sensitivity, hydration, and anemia may limit acceptability and
feasibility for individuals living with SCD.

CONCLUSIONS AND RESEARCH NEEDS. The panel identified the
following additional area of research that is needed: larger-
scale, adequately controlled clinical trials of physical activities
and exercise and movement-based programs for chronic pain in
SCD to determine the efficacy, safety, and effectiveness of these
interventions.

Other EtD criteria and considerations. The evidence base
for the interventions surveyed was relatively small and often indirect,
but the panel concluded that that the treatment of chronic pain in
patients with SCD was a priority and that there is probably no
important uncertainty in its value to patients as well. Although the
panel expected that desirable effects overall might be small, the
panel also concluded that undesirable effects were smaller, and
the benefits outweighed them. The panel discussed the fact that
CBTs can have risks if improperly delivered. One of these risks is
a paradoxical increase in pain perception. Regarding the inter-
ventions, the panel, especially the patient representatives, con-
cluded that patients prefer options for pain management that
include integrative therapies. Patients likely desire options that allow
them to have control over their symptoms and that facilitate opioid
avoidance. It is desirable to have coping strategies, and generally,
the panel believed that patients would be willing to dedicate time to
learn skills such as CBT. Furthermore, the portability of the
intervention and improving capacity for self-management were
desirable effects. Overall, the panel concluded that the patient
resources needed, including financial costs, time, and effort, were
likely to be moderate, although there was little evidence to support
this conclusion. For health systems, the resources required are
primarily centered around the need to have appropriately trained
personnel and necessary devices to administer these interventions.
The panel noted that patients could be trained to self-administer
some of the interventions, which could reduce resources required.
There was minimal evidence to establish cost effectiveness. The
panel concluded that most patients, families, and providers would
agree that the implementation and use of nonpharmacological
interventions are probably acceptable. The panel noted that some
interventions may not be feasible for all age groups, especially very
young children. The panel also raised important concerns that some
third-party payers, including state Medicaid programs, may not cover
CBT, which could limit the feasibility of the intervention. CBT
programs can be tailored to the needs of the population and could be
delivered via Web-based programs. Data support the acceptability
and feasibility of Web-based CBT126 in adolescents with SCD. The
complete EtD framework for this question, including evidence tables,

is provided as an online supplement: https://guidelines.gradepro.org/
profile/46dec276a2216e50a94e299f2e6b7598.

COT for chronic pain in SCD

Should COT vs no COT or periodic opioid therapy be used in
patients with SCD who have chronic pain?

Introduction. The ASH guideline panel suggests an individu-
alized approach to initiating or discontinuing COT that is based on
the balance between risks/harms and benefits and should consider
functional outcomes and the durability of benefit over time. The panel’s
recommendations are divided based on 3 distinct patient populations
who have the clear presence of chronic (rather than episodic) pain.
The panel based these recommendations on the following definitions
for COT: (1) patients receiving a $70-day supply of opioids in a 90-day
period or (2) an index opioid prescription in the past 4months followed by
at least 2more opioid prescriptions and having at least a 60-day supply of
opioids within the 4-month period. The index prescription had to follow
a period of at least 3 months without an opioid prescription being filled.

Good practice statement

It is good practice to deliver patient-centered education regard-
ing the potential to develop chronic pain and the nonopioid pain
treatment options that are outlined in recommendations 6, 7, and 8.

Recommendation 9a

For adults and children with SCD and emerging and/or recently
developed chronic pain, the ASH guideline panel suggests
against the initiation of COT unless pain is refractory to multiple
other treatment modalities (conditional recommendation based
on very low certainty in the evidence about effects ⊕◯◯◯).
Remarks:

c Optimization of SCD management is a priority.
c In those whose pain has been refractory to multiple other

interventions, COT should be considered after risk
stratification using a validated tool, based on how well
patients’ SCD is managed, comprehensive assessment
of behavioral risks (eg, risk factors for opioid misuse),
implications of tolerance on the management of acute
pain episodes, and other known adverse effects of
opioids. Adverse events noted in other non-SCD patient
populations are dose dependent and include increased
risk of poor surgical outcomes, increased risk of motor
vehicle collisions, myocardial infarction, bone fracture,
and mortality. Patients on doses of.120mgMME are at
risk for hormonal alterations, which can lead to sexual
dysfunction. Doses .100 mg MME are associated with
a ninefold increase in risk of overdose compared with doses
,20 mg MME in general non-SCD pain populations.

c Failure criteria for a trial of COT should be discussed in
the shared decision-making process, and alternative
treatments in the case of failure and a plan for opioid
cessation should be developed before initiation.
Documentation of this discussion and the goals of
care should be included in the medical record.

c The lowest effective opioid dose should be prescribed.

23 JUNE 2020 x VOLUME 4, NUMBER 12 MANAGEMENT OF ACUTE AND CHRONIC PAIN IN SCD 2687

D
ow

nloaded from
 https://ashpublications.org/bloodadvances/article-pdf/4/12/2656/1745187/advancesadv2020001851c.pdf by guest on 26 June 2020

https://guidelines.gradepro.org/profile/46dec276a2216e50a94e299f2e6b7598
https://guidelines.gradepro.org/profile/46dec276a2216e50a94e299f2e6b7598


c Patients on COT should avoid the use of benzodiaze-
pines, sedating medications, and alcohol.

c Providers should be aware that patients may inadver-
tently end up on COT if episodic pain is frequent enough
that patients are receiving frequent opioid treatment of
recurrent pain. Therefore, providers should make efforts
to reduce or eliminate scheduled opioid doses between
acute episodic pain events, which may reduce the
likelihood of unintentional COT.

Recommendation 9b

For adults and children with chronic pain from SCD who are
receiving COT, are functioning well, and have perceived ben-
efit, the ASH guideline panel suggests shared decision making
for continuation of COT (conditional recommendation based
on very low certainty in the evidence about effects ⊕◯◯◯).
Remarks:

c Optimization of SCD management is a priority.
c The benefit of COT in SCD is largely unknown, and the

harms are established via indirect evidence (recommen-
dation 9a, remark 2); therefore, shared decision making
is essential and may lead to continuation once risks of
COT and tapering are explained.

c Function should be assessed from the shared patient/
clinician perspective. The use of standardized patient-
reported outcome tools that assess patient functioning
is encouraged.

c COT is discussed as a class of drugs. Individual opioid
drugs have different specific toxicity profiles and
interactions with end-organ injury. Therefore, a review
of the individual profile of each drug under consideration
for use should be performed for a given patient.

c The lowest effective opioid dose should be prescribed.
c Patients on COT should avoid the use of benzodiaze-

pines, sedating medications, and alcohol.
c Patients on COT require careful monitoring with regard

to functional status and risk assessment for the de-
velopment of aberrant opioid use and medical, social,
behavioral, or psychological complications as a pre-
cursor to opioid dose reduction or weaning.

c The risk of adverse events related to COT rises as the
total dose increases. Therefore, patients on high doses
of opioids need close monitoring for complications and
adverse effects.

Recommendation 9c

For adults and children with chronic pain from SCD who are re-
ceiving COT, are functioning poorly, or are at high risk for aberrant
opioid use or toxicity, the ASH guideline panel suggests against
continuation of COT (conditional recommendation based on very
low certainty in the evidence about effects ⊕◯◯◯).
Remarks:

c Optimization of SCD management is a priority.

c Collaboration with a pain specialist should be strongly
considered for additional or alternative pain manage-
ment strategies.

c Weaning and/or withdrawal from COT is potentially
a higher-risk entity in patients with SCD (ie, risk of
triggering vasoocclusive events or other medical com-
plications) and should be done carefully.

c The other recommendations provided in this summary
should be used for potential alternatives that could be
part of a comprehensive pain management plan.

c Patients on COT should avoid the use of benzodiaze-
pines, sedating medications, and alcohol.

c Acute pain events may still be treated with opioid
analgesia if this serves the overall pain treatment plan,
but this should be done in conjunction with the primary
outpatient management team. Furthermore, nonopioid
medications and integrative therapies should also be
offered as outlined in prior recommendations.

Good practice statement

It is good practice to implement harm reduction strategies
for patients on COT, including strongly considering copre-
scribing naloxone, avoiding coprescribing opioids and benzodia-
zepines, and prescribing the lowest effective opioid dose.

Good practice statement

It is good practice to consider collaboration with pain medicine
specialists for the management of individuals living with SCD
who have chronic pain.

Good practice statement

In cases in which the clinician has valid and substantial evidence
of aberrant opioid use, it is good practice to consider consulting
an addiction medicine physician.

Good practice statement

It is good practice to provide patient-centered education
regarding the risks of chronic opioid therapy.

Good practice statement

Given the prevalence of psychological comorbidities that are
present in the context of pain, it is good practice to routinely
screen for depression and anxiety and to perform targeted
screening for other psychological comorbidities.

Specific background. Individuals living with SCD suffer from
chronic pain. The prevalence of chronic pain increases with age and
can be associated with an identifiable cause (eg, avascular necrosis
or leg ulcers) or a nonidentifiable cause. COT is often used to
manage the chronic pain suffered by individuals with SCD. There is
currently a paucity of evidence-based guidelines that address the
use of COT for chronic SCD pain. Therefore, a systematic review of
existing data was conducted with an appraisal of the evidence for
the impact of COT on patient-important outcomes, including the
efficacy, effectiveness, and harms. Data reviewed included both
pediatric and adult populations to inform this question and
recommendation. The panel based these recommendations on the
following definitions for COT: (1) patients receiving a $70-day
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supply of opioids in a 90-day period153 or (2) an index opioid
prescription in the past 4 months followed by at least 2 more opioid
prescriptions and having at least a 60-day supply of opioids within
the 4-month period. The index prescription had to follow a period of
at least 3 months without an opioid prescription being filled.154

Summary of the evidence. The systematic review did not
identify any direct evidence in patients with SCD that informed
this question. Therefore, the panel agreed to search the indirect
evidence for chronic noncancer pain populations other than
SCD. The indirect evidence review was restricted to published
systematic reviews and meta-analyses that addressed the use of
COT for chronic noncancer pain in pediatric and adult populations.
This review identified 5 publications that were included in the
evidence profile, 3 of which were the most currently available
Cochrane Database systematic reviews. Of these 5 reviews, only
1 addressed the use of opioids for chronic noncancer pain in
children and adolescents, and the remainder were focused on
adult populations. One Cochrane review155 specifically assessed
high-dose opioids ($200 mg of morphine equivalent daily) for
chronic noncancer pain. Evidence from these 5 systematic
reviews/meta-analyses addressed the following outcomes: pain
relief, functional outcomes, and long-term harm. Regarding pain
relief and functional outcomes, a key point from the data synthesis
was that to date, there is a paucity of high-quality research from
which to draw reliable conclusions about the efficacy or effective-
ness of long-term COT for chronic noncancer pain in both pediatric
and adult populations. Importantly, no studies that were included
in the systematic reviews and meta-analyses followed patients
beyond 6 months. One systematic review/meta-analysis156 in-
cluded 42 RCTs (n 5 16617) and concluded that opioids were
associated with reduced pain compared with placebo on a 10-cm
VAS used for pain assessment. However, the impact of opioids on
function, as assessed by the 36-item Short Form Health Survey,
compared with placebo was mixed. Opioids compared with
placebo were associated with small improvements in physical
functioning and social functioning, but the criterion for the
minimally important difference was not met. Opioids, compared
with placebo, had no impact on emotional functioning and mixed
results for the role functioning subscale for role limitations resulting
from physical problems. The same review156 also sought to
compare the effectiveness of opioids and nonopioid pharmacolog-
ical pain therapies (eg, NSAIDs, TCAs, and anticonvulsants), with
a focus on the outcomes of pain relief and functioning. The
evidence for the effectiveness of opioids for pain relief as measured
on a quantitative scale (VAS) compared with these other pharma-
cological treatments was mixed. In summary, 9 RCTs (n 5 1431)
showed no difference in pain relief between opioids and NSAIDs,
3 RCTs (n 5 246) showed no difference in pain relief between
opioids and nortriptyline (TCA), and 3 RCTs (n 5 303) suggested
that opioids were associated with greater pain relief than anticonvul-
sants. Busse et al156 also compared the impact of COT and the same
nonopioid pharmacological therapies on functional outcomes assessed
with the 36-item Short Form Health Survey. In summary, data from 7
RCTs (n 5 1311) showed no difference in physical functioning
between opioids and NSAIDs, and small studies of low-quality evidence
suggested no difference in physical functioning between opioids and
TCAs (2 studies; n5 158) and between opioids and anticonvulsants (3
RCTs; n5 303). Chou et al157 published a systematic review in 2015
and found no published data that assessed the effectiveness of chronic

long-term opioid therapy (defined as.1 year) compared with no opioid
therapy or nonopioid therapy. A Cochrane systematic review evaluated
26 studies (n5 4893) that included 25 case series and 1 RCT.158 This
review concluded that weak evidence existed that clinically significant
pain relief occurs in patients who can continue long-term COT. The
authors were unable to determine impact on functioning because
of inconclusive evidence. A single Cochrane systematic review
addressed the use of high-dose opioids ($200 mg of MME) for
chronic noncancer pain.155 This review did not identify any included
studies and concluded there was a critical lack of evidence regarding
the efficacy/effectiveness of high-dose opioids for the treatment of
chronic noncancer pain. Finally, a single Cochrane systematic review
was identified that addressed the use of opioids for chronic
noncancer pain in children and adolescents.159 This review did not
identify any RCTs that addressed this topic. Therefore, the authors
concluded that there was an absence of evidence to either support or
refute the use of opioids for the treatment of pediatric patients
suffering from chronic noncancer pain.

The panel also assessed the risk of harm associated with the use of
COT. In summary, the systematic review did not identify any direct
evidence in patients with SCD that informed this question. Indirect
evidence in chronic noncancer pain populations showed that there is
increased risk of significant harm related to COT. A systematic review
included 19 RCTs and observational studies that support this
assessment.157 The specific harms are outlined in detail below in
“Harms and burden.” Ultimately, because only indirect data were
available to address this question, all recommendations were down-
graded to conditional based on very low certainty in the evidence.

Benefits. There is a significant absence of data that address the
desirable effects of COT in individuals living with SCD. Therefore, all
data reviewed were from published systematic reviews and meta-
analyses conducted in other chronic noncancer pain populations.
In general, there is a paucity of high-quality data that assess the
benefits of long-term COT for chronic noncancer pain. Indirect data
that discuss the potential benefits identified and synthesized by the
panel are outlined above. There may be some benefit of COT over
placebo for pain relief; however, data assessing the benefit of COT
compared with other nonopioid analgesics show mixed results.
Notably, there is an absence of data assessing the benefits of
COT in children and adolescent populations. Therefore, the panel
concluded that the true benefit of COT for individuals living with
SCD and suffering from chronic pain is largely unknown.

Harms and burden. The panel discussed the known risks of
COT that have been published in the indirect literature in chronic
noncancer pain populations. These are clearly outlined in the
remarks for recommendation 9b. These include but are not limited
to increased risk of poor surgical outcomes,160 motor vehicle
collisions,161 myocardial infarction,162 bone fracture,163 sexual
dysfunction,164 and mortality.165,166 Adverse events are dose
dependent. Patients on doses of .120 mg of morphine equivalent
dosing are at risk for hormonal alterations, which can lead to sexual
dysfunction.164 In non-SCD pain populations, doses .100 mg of
morphine equivalent dosing are associated with a ninefold increase
in risk of overdose, compared with doses ,20 mg of morphine
equivalent dosing.165,167 Therefore, patients on high doses of
opioids need close monitoring for complications and adverse
effects.156,157 A single study on opioid-related deaths in individuals
with SCD in the United States168 showed 95 deaths attributable
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to opioids were reported from 1999 to 2013. Opioid-related deaths
in people without SCD reported in this study during the same
timeframe was 174959. Patients on COT should avoid the use of
benzodiazepines, sedating medications, and alcohol.169 Weaning
and/or withdrawal from COT is potentially a higher-risk entity in
patients with SCD (ie, risk of triggering vasoocclusive events or
other medical complications) and should be done carefully.170-174

Notably, the harms related to COT in children and adolescents with
SCD are largely unknown, because the Cochrane systematic
review that addressed opioids for chronic noncancer pain in
children and adolescents did not identify any studies to address
this issue in the pediatric age group.

Rationale and key driver for recommendations. The panel
concluded that the balance of benefits vs harms varies. This
variability is reflected in the tailored approach that the panel has put
forth for these recommendations. Furthermore, these recommen-
dations emphasize the individualized treatment approach (ie, not
one size fits all) is required for the management of chronic pain. The
panel acknowledges that the evidence is insufficient to determine
the efficacy and/or effectiveness of long-term opioid therapy for
improving chronic pain and function in individuals living with SCD.
Indirect evidence in chronic noncancer pain populations is also
insufficient to determine long-term efficacy and/or effectiveness
and supports risk for harms. It is unknown if these harms are the
same in individuals with SCD. Ultimately, considering the available
indirect data and the lack of direct data, the panel concluded
that the decision to initiate, continue, or taper COT should be
individualized (see recommendations 9a, 9b, and 9c) and based
on a balance of benefits for that individual patient, harms, risk
assessment, and shared decision making between the provider
and patient with ongoing reassessment of the above issues.
Because only indirect data were available to address this
question, all recommendations were downgraded to conditional
based on very low certainty in the evidence. The complete EtD
framework for this question, including evidence tables, is
provided as an online supplement: https://guidelines.grade-
pro.org/profile/84c3f6dcfab4eb51c0f25e93cdb8c0b0.

Other EtD criteria and considerations. The panel acknowl-
edges that there was no important uncertainty or variability about
how much people value the main outcomes that were considered.
Patients place significant importance on pain relief and improved
functioning with the fewest adverse effects. The panel, including the
patient representatives, concluded that there is an important need to
engage patients in a discussion about the use of COT for the
treatment of chronic SCD pain before its initiation. This should
include a discussion of the risks of COT and of the insufficient
evidence that addresses the benefits of COT. The panel concluded
that this should be done proactively with all patients when they are in
their baseline state of health. However, overall there is a lack of
published data that address values and preferences regarding COT
specifically in individuals with SCD, and the panel identified this as
a research gap. The panel acknowledges that individuals living with
SCD who are receiving COT require frequent monitoring, which has
associated financial costs. However, it is unknown whether these
costs are different from costs associated with pain management
strategies that do not involve opioid therapy. There is a lack of data
addressing this issue in individuals with SCD; therefore, the panel
was unable to determine cost effectiveness of COT. The panel
acknowledges that alternatives to COT may not be accessible to all

patients, especially because of limited insurance reimbursement for
many integrative therapies, which could have a negative impact on
health equity. The panel also acknowledges that the acceptability
of COT likely varies based on the individual patient and family,
and there is an absence of data to inform this issue. The panel
concluded that it is probably feasible to implement COT in appropriate
patients as per the recommendations the panel has put forth; however,
barriers may exist including access, prescribing restrictions, and
insurance limitations, all of which may affect implementation of this
recommendation. The panel concluded that function should be
assessed from the shared patient/clinician perspective. The use of
standardized patient-reported outcome tools that assess patient
functioning is encouraged.175,176 The panel also discussed
validated tools177 that can be used for risk stratification and risk
assessment for the development of aberrant opioid use.178-181

Conclusions and research needs. The ASH guideline panel
suggests considering COT based on a balance of risks of therapy and
individualized benefits in terms of functional outcomes and on the clear
presence of chronic (rather than episodic) pain (see the definitions
of acute and chronic pain above). Initiation of therapy requires
assessment and prediction of these risks and benefits, whereas
continuation or discontinuation involves ongoing evaluation of adverse
events, future risks, and durability of the benefits over time. Therefore, the
recommendations are divided into heuristic definitions of patient
populations addressing these factors. These populations are defined,
and recommendations for each population are provided. The panel
concluded that engaging patients in a discussion about COT
proactively during their baseline state of health is warranted. Harm
reduction strategies for patients on COT should be strongly
considered, including coprescribing naloxone, prescribing the
lowest effective dose of opioids, and avoiding coprescribing
benzodiazepines. Collaboration with pain specialists and imple-
mentation of multidisciplinary and interdisciplinary care should
also be considered, if available. Because of the absence of data
addressing the efficacy, effectiveness, and harms of COT in individuals
with SCD, the panel discussed the following research priorities for
children, adolescents, and adults living with SCD: (1) investigations
into the efficacy and effectiveness of COT for chronic pain; (2)
investigations into the harms of COT; (3) investigations into patients’
values and preferences regarding COT; (4) comparative-effectiveness
studies between full agonist opioids and partial agonist opioid therapy,
such as buprenorphine therapy; and (5) comparative-effectiveness
studies between COT and nonopioid pharmacological therapies.

Chronic transfusion therapy for the treatment of

recurrent acute pain and/or chronic pain

Should chronic monthly transfusion therapy to suppress hemoglo-
bin S levels to,30% vs no transfusions or on-demand transfusions
be used for children and adults with SCD who have recurrent acute
pain and/or chronic pain?

Recommendation 10

For adults and children with SCD and recurrent acute pain, the
ASH guideline panel suggests against chronic monthly trans-
fusion therapy as a first-line strategy to prevent or reduce recurrent
acute pain episodes (conditional recommendation based on low
certainty in the evidence about effects ⊕⊕◯◯).
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Remarks:

c In unique circumstances when all other measures to
control recurrent pain episodes have failed (eg, hydroxy-
urea, other disease modifying therapies) and when
shared decision making can be fully applied, a trial of
monthly transfusions may be reasonable.

c The decision should be influenced primarily by patient
preference where patients appreciate the uncertainty in
benefit over the burden and risks of monthly transfusion.
Integration of education and informed shared decision
making around initiation and/or cessation of chronic
transfusion therapy are important.

c IV access and adherence to chelation and erythrocytophe-
resis are also considerations that could favor monthly
transfusions in the exceptional circumstances noted above.

c The cessation of chronic transfusions can be associated
with other SCD complications. Therefore, it is important
to exercise caution if cessation of chronic transfusion
is considered, including initiation of other disease-
modifying therapies and increased surveillance.

No recommendation

For adults and children with chronic pain from SCD, the ASH
guideline panel chooses not to offer a recommendation for
or against chronic monthly transfusion therapy as an op-
tion for pain management.

Specific background. Some people with SCD have frequent
episodes of acute SCD pain treated at home or in SCD-specific
acute facilities, EDs, and hospitals.2 These acute pain episodes
negatively affect QOL and function and cause affected individuals
to be absent from school, work, and other important activities.
People with chronic SCD pain (as defined above) also have
impairment in QOL and functional status.18 Three medications
currently approved for the treatment of children and adults with
SCD (hydroxyurea, L-glutamine, crizanlizumab) reduce the rate of
acute pain episodes that are treated in acute care settings (EDs,
infusion centers/day hospitals, and hospitals).182-184 However, some
children and adults with SCD cannot tolerate these treatments or
continue to have recurrent and frequent episodes of acute pain
despite hydroxyurea and/or L-glutamine. Neither therapy is approved
for the treatment of chronic pain in people with SCD, but hydroxyurea
was recommended by the National Heart, Lung, and Blood Institute
(NHLBI) Expert Panel report for the treatment of adults with
sickle cell anemia and sickle cell–associated pain that interferes
with daily activities (strong recommendation, moderate-quality
evidence). However, this report did not address the use of red blood
cell transfusion for recurrent acute pain or chronic pain in children
or adults with SCD.185 Therefore, the panel sought to systematically
review the existing data and appraise the evidence to determine
whether monthly transfusion should be used to prevent or reduce
recurrent acute pain or chronic pain in this population. Particular
attention was paid to the impact of transfusion on health care
encounters for pain, HRQOL, functional outcomes, sleep, mood
(anxiety, depression), reduction in COT, pain intensity, and patient
and clinician global impression of change.

Recommendation 10: chronic transfusion therapy for
treatment of recurrent acute pain.

SUMMARY OF THE EVIDENCE. The systematic review identified 7 studies
that compared the rate of acute painful events in transfused vs
untransfused children and adults with sickle cell anemia. Of these, there
were 4 RCTs enrolling a total of 439 children and 72 pregnant women
and 3 studies comparing rates before and after starting transfusions
(31 children and 15 adults).186-192 Evidence was of very low certainty,
because all of the RCTs enrolled participants with other indications
for transfusion (silent stroke, stroke, abnormal transcranial Doppler
ultrasound, or pregnancy). Therefore, few participants had frequent
recurrent pain or chronic pain at the time of study entry. The only
studies to include a substantial proportion of people with recurrent
acute pain at entry were small (13 to 17 participants) and compared
rates of painful events before and after the start of transfusions.187,191,192

None of these studies reported on the impact of chronic transfusions
on HRQOL outcomes that are associated with pain and function,
thereby making the data using health care utilization as an outcome
a likely underestimate of the pain burden.

BENEFITS. The potential benefits of chronic transfusion for recurrent
pain are largely unknown. Most data are for children, and transfusions
were initiated for reasons other than pain (stroke, silent stroke,
abnormal transcranial Doppler ultrasound, or pregnancy). In the
transfused arms, the rate of acute pain episodes decreased by 17
to 61 per 100 person-years in children and from 50% to 16%
(proportion) during pregnancy.188-190 There were 2 studies with very
low certainty in the evidence in small cohorts of patients that showed
that transfusions may decrease health care utilization for pain.187,191,192

There was a lack of comparative-effectiveness data between hydroxy-
urea and other disease-modifying therapies and chronic transfusions.

HARMS AND BURDEN. The panel discussed the fact that monthly red
blood cell transfusion has a moderate risk of harm and a very high
burden. Specifically, the panel discussed iron overload, monthly visits
and chelation, IV access issues that may require central venous access,
alloimmunization to red blood cell antigens, and transfusion reactions.
Also, the panel agreed that significant time, personnel commitment, and
moderately high costs are required to deliver these therapies.

RATIONALE AND KEY DRIVERS FOR RECOMMENDATION. The panel
acknowledges that the evidence for efficacy of monthly transfusion
for the treatment of recurrent acute SCD pain is limited and of low
methodological quality. In addition, potential harms, burdens, and
costs were substantial. Overall, the panel determined that the
balance of effects favors the comparison, leading to a conditional
recommendation against the intervention. The limited and low-
quality evidence of efficacy and moderate evidence of harms led
to the conditional recommendation. The complete EtD frame-
work for this question, including evidence tables, is provided as
an online supplement: https://guidelines.gradepro.org/profile/
f4c6c900bf9e6d0e10264fdd1b866f8f.

OTHER ETD CRITERIA AND CONSIDERATIONS. The guideline panel
acknowledges that the systematic review identified very limited
data on the specific population of interest, those with recurrent
acute SCD pain. The only RCTs, despite being in people with sickle
cell anemia, represented indirect evidence because of a different
study population (the indication for transfusion was not pain).

The panel also discussed the fact that it may not be feasible to
deliver transfusion safely in all settings secondary to an increased
risk of complication (alloimmunization or iron overload) in people
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with SCD. The panel felt that there is moderate certainty in the
evidence of the resources required to implement these interven-
tions. The panel acknowledges that there was possibly important
uncertainty or variability about how much patients value the main
outcomes that were considered. The data on cost effectiveness
were too limited to develop conclusions. The panel concluded that
these interventions would probably not be acceptable to patients in
the absence of data about true benefit.

CONCLUSIONSANDRESEARCHNEEDS. The guideline panel determined
that there is overall very low certainty in the evidence for a net harm
of monthly transfusion of red blood cells to prevent or reduce acute
pain episodes in patients with SCD. Despite the absence of direct
evidence for acute recurrent pain, this conclusion is reasonable
given the high prevalence of potential harms from monthly blood
transfusions and the absence of high-quality data showing effect.
The panel identified the following additional areas of research that
are needed: (1) comparative-effectiveness research to compare
chronic transfusions with hydroxyurea and other disease-modifying
therapies for recurrent acute and chronic pain; (2) research on the
impact of chronic transfusion therapy on the patient-centered
outcomes outlined above, including HRQOL; and (3) investigations
that identify the appropriate trough hemoglobin S percentage for
the treatment of recurrent acute or chronic SCD pain.

No recommendation: chronic transfusion therapy for treat-
ment of chronic pain.

SUMMARY OF THE EVIDENCE. The panel did not identify any direct
evidence that addressed this question. Furthermore, the panel
concluded that indirect evidence was not applicable to this question.

BENEFITS. The panel did not identify any direct evidence that
addressed this question. Furthermore, the panel concluded that
indirect evidence was not applicable to this question.

HARMS AND BURDEN. The harms and burden of chronic transfusion
therapy for chronic pain are similar to those previously outlined when the
therapy is used for other indications (see above for recommendation 10).

RATIONALE. Because of the absence of evidence for chronic pain,
a recommendation for or against the use of chronic transfusion
therapy could not be made. The panel agreed that indirect evidence
was not relevant to this question.

CONCLUSIONS AND RESEARCH NEEDS. Given the high prevalence and
impact of chronic pain, investigations that address how chronic
transfusion therapy affects chronic pain should be prioritized. The
panel identified the following additional types of research that are
needed: (1) impact of chronic transfusion therapy on chronic
pain–related morbidity with assessment of patient-centered out-
comes, including HRQOL; (2) the impact of chronic transfusion
therapy on COT; and (3) the impact of chronic transfusion therapy
on measures of pain sensitization.

General comments regarding treatment of

chronic pain

With respect to recommendations for the treatment of chronic pain,
unfortunately, the evidence base in SCD directly addressing this
serious issue is grossly deficient, and rectifying this should be a high
priority for research in the field. The panel agreed that in practice,
the treatment of chronic pain has extended from and mirrored
treatment of acute pain in SCD, which is not likely to produce

optimal results. These guidelines focused on the evidence base
supporting individual interventions for chronic pain in SCD.
However, the panel agreed that another important clinical matter
is the lack of an integrated, evidence-supported multidisciplinary
and interdisciplinary treatment model for chronic pain in SCD.
This model would leverage evidence and expertise from the fields
of hematology, pain medicine, psychiatry, psychology, nursing,
physical therapy, occupational therapy, and other disciplines to
help patients achieve maximal function and QOL while minimiz-
ing risks and interference from treatment. As a matter of policy,
the panel believes that the development of infrastructure and
funding models to support such interventions and investigations
into the efficacy and effectiveness of such interventions is an
important and necessary goal. Furthermore, research into system
barriers and solutions to these barriers is needed to provide the
evidence base that can facilitate successful implementation of such
a care model.

What are others saying, and what is new in

these ASH guidelines?

Acute and chronic pain management for patients with SCD is
addressed within existing evidence-based guidelines. Selected
guidelines include the following: (1) NHLBI, “Expert Panel Report
of the Evidence-Based Management of Sickle Cell Disease”
(2014)193; (2) American Pain Society, “Guideline for the Manage-
ment of Acute and Chronic Pain in Sickle Cell Disease” (1999)194;
and (3) National Health Service National Institute for Health and
Care Excellence, “Sickle Cell Acute Painful Episode: Management
of an Acute Painful Sickle Cell Episode in Hospital” (2012).195 The
current pain management recommendations put forth by the ASH
guideline panel need to be considered in the context of the
recommendations that already exist.

The most recent guidelines that address acute SCD pain include
the NHLBI guidelines (2014)193 and the National Institute for
Health and Care Excellence guidelines (2012).195 The ASH
guidelines provide new recommendations for acute pain that
were not included in these prior guidelines. Specifically, the
ASH guidelines include additional and more extensive recom-
mendations for nonopioid-based pharmacological therapy (recom-
mendation 2) and nonpharmacological therapy (recommendation 3). In
addition, the ASH guidelines address alternative sites of acute
pain care delivery (recommendation 4). The ASH guidelines also
put forth a stronger recommendation based on available evidence
for personalized opioid dosing for acute pain (recommendation 1).
This recommendation was based on evidence from an RCT
published after the NHLBI guidelines193 were released that
assessed the efficacy of a personalized dosing protocol. Our
guidelines align with these guidelines for rapidity of analgesic
delivery and frequent reassessments between pain medication
doses (recommendation 1).

Because chronic pain is now recognized as a distinct entity in
patients with SCD, the ASH guideline panel had the opportunity to
do a more in-depth evaluation of the available evidence for chronic
pain management. The ASH guidelines use the “AAPT Diagnostic
Criteria for Chronic Sickle Cell Disease Pain”18 to frame questions
and final recommendations by categorizing chronic pain according
to whether there is an identifiable or nonidentifiable cause. These
chronic pain definitions were published after the release of the
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guidelines outlined above. The ASH guideline panel has made new
recommendations for chronic pain management that include more
extensive evaluation of nonopioid pharmacological therapy (recom-
mendations 6 and 7), nonpharmacological and integrative therapies
(recommendation 8), and a tailored approach for the use of COT
that balances benefit and harms (recommendation 9).

The American Pain Society published the “Guideline for the
Management of Acute and Chronic Pain in Sickle Cell Disease” in
1999.194 These guidelines were the first evidence-based practice
guidelines for SCD pain in the United States. Many of the NHLBI
SCD guidelines that focused on pain management were consensus
adapted from these American Pain Society guidelines. These
guidelines were not updated after their initial release 20 years ago,
and therefore, they do not reflect the most recent available evidence
regarding pain management in patients with SCD.

The current guidelines put forth by ASH address the role of chronic
red blood cell transfusion in the management of recurrent acute and
chronic pain. To our knowledge, prior guidelines did not address the
role of chronic transfusions in this context. The NHLBI guidelines193

recommended against transfusion acutely during a pain event
unless there were other indications for transfusion, but the guidelines
did not address the role of transfusion in the management of recurrent
acute or chronic pain. The panel acknowledges that the use of chronic
transfusion for pain management is likely a widespread practice that is
also associated with potential risk, harm, and morbidity. Therefore, the
panel felt that there was an important need to evaluate the existing
evidence around the efficacy/effectiveness of chronic transfusion for
the management of recurrent acute and chronic pain in this guideline
development process (recommendation 10).

The Centers for Disease Control (CDC) released the “CDC
Guideline for Prescribing Opioids for Chronic Pain—United States,
2016.”196 The target audience for these guidelines was primary
care clinicians caring for adult patients with chronic pain “outside of
active cancer treatment, palliative care and end-of-life care.” 196(p1624)

Although these guidelines were not intended to pertain to patients
with SCD, they were inappropriately applied to patients with SCD
and thus may have affected access to opioid therapy for SCD pain
management. In response to these issues, ASH addressed these
concerns via a meeting and letter to the CDC asking for clarification
of these guidelines.197 In response, the CDC recently released
a written clarification of these guidelines stating that the recom-
mendations were not intended to apply to patients with SCD.197

Recommendation 9 expands on the NHLBI guidelines and puts
forth a patient-centered individualized approach for the use of COT
in patients with SCD that balances benefits and harms for a given
patient.

One difference between the ASH guidelines and other published
guidelines is that the ASH guideline panel leveraged the extensive
indirect evidence that exists for pain-related disorders other than
SCD that were published as systematic reviews or meta-analyses.
The process of utilizing this indirect evidence is outlined above. This
evidence allowed for the development of evidence-based recom-
mendations using the GRADE framework that are appropriately
downgraded for indirectness. The NHLBI guidelines193 used
a different approach and adapted recommendations from existing
general (ie, not SCD specific) chronic pain management guidelines
prepared by the American Pain Society and American Academy of
Pain Medicine to patients with SCD. This process resulted in

consensus-adapted recommendations. In addition, the GRADE EtD
framework was not used in the NHLBI process. The application of
the indirect evidence will increase awareness for interventions that
may have a positive impact on treating acute and chronic SCD pain
that otherwise would not have been considered. The use of
nonopioid pharmacological therapy for chronic pain, including
SNRIs and TCAs (recommendations 6 and 7), and use of regional
anesthesia for acute pain (recommendation 2d) are such
recommendations that leveraged this indirect evidence review.
The use of these classes of drugs and this pain management
approach were not part of the prior NHLBI guidelines for SCD
pain management.

Limitations of these guidelines

The limitations of these guidelines are inherent in the low or very low
certainty in the evidence about effects that was identified for many
of the questions. There was also very limited direct evidence in
individuals living with SCD upon which to base these recommen-
dations. The majority of the direct evidence that was available
included small numbers of participants and was noncomparative
with a significant lack of phase 3 RCTs. Because of the paucity of
direct evidence available in individuals living with SCD, the panel
turned to indirect evidence to inform our recommendations. As
discussed above, an iterative process was used to reach panel
consensus on the questions where indirect evidence was relevant
and on which pain populations this evidence would be drawn
from. However, despite the panel’s best efforts, it is possible that
the non-SCD pain disorders/populations that were leveraged for
the indirect evidence may not parallel to acute and chronic SCD
pain. The process that was used to determine these populations
was systematic and consensus based; however, the larger
community that provides care for individuals with SCD and patients
themselves may disagree with panel consensus on the relevance of
these parallel populations. This potential disagreement affirms the
need for further investigation into the treatment of acute and chronic
pain in SCD to build a direct evidence base that can further inform
the next iteration of these guidelines. In many circumstances, the
level of evidence for the pediatric population is low, very low, or at
times uncertain, which limited the ability of the panel to make
recommendations for children and adolescents for some of the
questions posed. This underscores the need for pediatric-specific
investigations focused on the impact of therapies for acute and
chronic SCD pain. The chronic pain guidelines are also limited in the
fact that the recognition of chronic pain as a distinct entity in SCD
occurred within the past decade, and therefore, the body of
evidence from which to draw was not expansive. In addition, it was
often difficult to delineate whether studies were evaluating the
effects of interventions on acute or chronic pain. The study of pain is
challenging, and the gold standard of pain assessment is self-
report. Therefore, standardized self-reported assessments and
outcomes are imperative. The variability in study outcomes used
made it difficult to pool data across studies. Therefore, the panel
concluded that validated and agreed-upon end points for SCD pain
need to be established and used to be able to compare the efficacy
and effectiveness of interventions for acute and chronic pain across
studies. Finally, given the limited number of questions addressed
by the ASH guideline panel, the prioritized questions in these
guidelines may not constitute the full list of questions considered by
others to be clinically important in the treatment of acute and
chronic pain in SCD.
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Conclusions

In conclusion, there is significant variability in the approach to pain
management in individuals with SCD and a paucity of direct
evidence upon which to base recommendations. Furthermore, there
has been a lack of coordinated efforts to evaluate similar outcomes
that are patient focused and allow comparison of effectiveness of
treatments across studies. The hope is that these guidelines
will provide structure around the management of acute and
chronic SCD pain and identify areas of research needed that
incorporate important patient-centered outcomes with the
ultimate goal of decreasing pain-related suffering for individuals
living with SCD. Integral to the overarching theme of these
guidelines is the important need to provide individualized
interdisciplinary pain management to individuals living with
SCD who have acute and chronic pain, because there is no
one-size-fits-all approach.

Revision or adaptation of the guidelines

Plans for updating these guidelines

After publication of these guidelines, ASH will maintain them
through surveillance for new evidence, ongoing review by experts,
and regular revisions.

Updating or adapting recommendations locally

Adaptation of these guidelines will be necessary in many circum-
stances. These adaptations should be based on the associated EtD
frameworks.198
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