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• WHO estimates that 5% of the 
world population carries a 
hemoglobinopathy gene

• Incidence is about 1 to 2% in sub-
Saharan Africa

• Estimations 
for incidence/prevalence of SCD in 
the US

▪ 1 in 500 live births among 
Americans of African descent

▪ About 100,000 Americans live with 
sickle cell disease

▪ 1 in 12 American of African 
descent have sickle trait

EPIDEMIOLOGY
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PATHOPHYSIOLOGY
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COMMON COMPLICATIONS OF SCD
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• Diagnostic Criteria
▪ New pulmonary density on chest imaging 

involving at least one complete lung 

segment AND at least one of the following: 

▪ T ≥38.5°C

▪ >3 percent decrease in SpO2 (oxygen 

saturation) from a documented steady-

state value on room air

▪ Tachypnea (per age-adjusted normal)

▪ Intercostal retractions, nasal flaring, or 

use of accessory muscles of respiration

• Chest pain

• Cough

• Wheezing

• Rales

ACUTE CHEST SYNDROME
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• Causes

▪ Infection (~30%)

▪ Fat embolization from marrow 

(~10%)

▪ Pulmonary infarction

• Treatment

▪ Broad spectrum antibiotics

▪ 7 to 10 days of 3rd gen 

cephalosporin

▪ 5 days of azithro

▪ Red cell exchange (RCE)

▪ Simple transfusion if too anemic 

for RCE
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• Labs

• H/H, reticulocyte count, WBC

• Prevention of Sickle Cell Crisis

• Hydration

• Avoid high altitudes

• Manage stress

• Avoid Extreme temperatures

• Prevent infections

Outpatient Management

• Psychosocial support

• BTP Pain Medications for Crisis

• Short acting Opiods

• Chronic Pain Medications

• LA Opioids

• Neuropathic agents

• Maximize non-opioid mediations and non-

pharmacological measures

• Hydroxyurea

• Other Medications on the market

• Gene Therapy

• Stem Cell Transplant

OUTPATIENT MANAGEMENT
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• Mechanism of Action

▪ Not entirely clear despite being used for over 30 years

▪ Literature strongly suggests that increased NO and NO-dependent activation of guanylyl 

cyclase leads to increased HbF production

▪ Also inhibits ribonucleotide reductase (RNR), preventing conversion of ribonucleotides 

to deoxyribonucleotides.

• Administration

▪ Start at 15 mg/kg and titrate by 500 mg qd until max dose of 35 mg/kg

• Adverse Effects

▪ Myelosuppression

▪ Skin ulcers (controversial but favor continuing despite the ulcers)

▪ Pregnancy Category D – known fetal toxicities but in certain situations benefits may 

outweigh risks

HYDROXYUREA
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• Mechanism of Action
▪ Not entirely clear

▪ L-glutamine is required for NAD synthesis. With oxidative stress, L-glutamine is consumed at a 

higher rate.

• Administration
▪ Oral powder

• Adverse Effects

▪ Low grade nausea, non-cardiac chest pain, fatigue, and musculoskeletal pain

L-GLUTAMINE (ENDARI)

17June 17, 2026

Weight Dose

< 30 kg (66 lb) 5 grams BID

30 kg (66 lb) < weight < 65 kg (143 lb) 10 grams BID

> 65 kg (143 lb 15 grams BID
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• The first line of treatment of SCD pain is pharmacological therapies, such as NSAIDs 

and opioids, but may not always be enough

• Nonpharmacological interventions have the potential to ease pain and reduce the 

need for opioids or other pharmacological treatments

• Massage, yoga, transcutaneous electrical nerve stimulation (TENS), Virtual Reality (VR), 

guided audiovisual (AV) relaxation, acupuncture, biofeedback, mindfulness, spirituality, 

cognitive behavioral therapy (CBT), meditation

• Panel examined impact of nonpharmacological therapies on patient-centered 

outcomes

• Improved pain intensity, pain coping strategies, and health related quality of life, reduction in 

total opioid consumption, length of stay, and return to baseline pain

NON-PHARMACOLOGICAL THERAPIES FOR ACUTE PAIN



Northwell Health®

• Identifying Pain

▪ The national goal for time from door to first dose of analgesic administration is within 

60 minutes.

▪ Most patients are adjusted to their severe chronic pain. Though they may not look like 

they are in pain, they may very well be in excruciating pain.

▪ The mechanism of chronic pain in sickle cell disease is not understood

▪ Check ISTOP but just because they do not have any entries in iSTOP does not mean 

they are not prescribed controlled substances in other states.

• Pain Crisis Triggers

▪ Please do NOT give cold packs to any patients with sickle cell disease

GENERAL NOTES ABOUT MANAGING ACUTE SICKLE CELL CRISIS
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• Basic admission labs:

▪ CBC with differential

▪ Reticulocyte count

▪ Hemoglobin 

electrophoresis

▪ CMP

▪ Fractionated bilirubin

▪ LDH

• Labs to monitor routinely for 
ongoing hemolysis*

• CBC

• Reticulocyte count

• CMP (bilirubin)

• LDH
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• IV Fluids

▪ Please use hypotonic fluids (0.45% NaCl, D5W). No NS or LR

• Concerns About 1st Generation Anti-histamines

▪ In the past, IV diphenhydramine was used for opioid-induced pruritus. When pushed, it 

can give a euphoric effect, especially when administered with IV opiates.

▪ IV promethazine can give a similar euphoric effect when pushed

▪ Make a habit of checking iSTOP to identify any unusual prescription patterns. If you 

have questions, please feel free to reach out to the ordering provider.

▪ Outpatient infusion of controlled substances also appear on iSTOP

GENERAL NOTES ABOUT MANAGING SICKLE CELL CRISIS
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• Short acting

▪ Oxycodone

▪ Morphine

▪ Hydromorphone

• Long acting

▪ Oxycontin

▪ MS Contin

▪ Methadone

• Acute Management

• Morphine 0.1-

0.15mg/kg/dose (max 8mg)

• HYDROmorphone 0.02-

0.05mg/kg/dose (max 2 mg)

• *Ketorolac 0.5mg/kg/dose 

(max 30mg)

• PCA modality– tailored to 

patient
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• IV Fluid Therapy

• Maximize non-opioids (ATC- dosing) 

• NSAIDs*

• Muscle Relaxants

• Neuropathic agents

• Utilize non-pharmacological modalities

• Guided imagery

• Heat packs

• Opioids (Check I-stop) 

• IV – Acute Crisis

• If pain not controlled with IV pushes, strongly consider 

PCA

• Continue long-acting opioids

• MS Contin, Oxycontin, Methadone

• Hydroxyurea

• Bowel Regimen

• Transition to oral opioids as early as possible

• Clear expectations of plan of care and opioid tapering

• Follow up post discharge plan and social support

• ED Management of pain 

 - IV analgesia in ED setting

 - Follow up with hematology/PCP

 - short term prescription of opioids 

CLINICAL TIPS
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• Surgical Populations

• If possible – develop a pain plan prior to procedure

• Involve Anesthesia and Pain Team (if available) 

• Provider and Nursing Education

• Ordering and Administering high dose opioids

• Drug Concentration

• 5mg/ml

• Transfusion Management

• A common misconception is that patients with sickle 

cell disease have a higher risk of opioid misuse or 

addiction

• VTE Prophylaxis

• Review previous records for guidance

• Communication and collaboration is Key!

OTHER IMPORTANT CONSIDERATIONS
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Recommendation 2c. For adults and children presenting with acute pain related to SCD who are 

hospitalized, the ASH guideline panel suggests a sub-anesthetic (analgesic) ketamine infusion as 

adjunctive treatment for pain that is refractory or not effectively treated with opioids alone 

(conditional recommendation based on very low certainty in the evidence about effects 

⨁◯◯◯).

Remarks:

This recommendation assumes safe administration of sub-anesthetic ketamine infusions in the 

hospital inpatient unit in centers that have appropriate expertise to administer the drug.

Recommended dose for sub-anesthetic (analgesic) infusion for acute exacerbation of SCD pain 

starts at 0.1 to 0.3 mg/kg/h with a maximum of 1 mg/kg/h.

Currently, there is no standardized, widely accepted definition for the word “refractory”; thus, 

whether pain is considered refractory is determined at the clinician’s discretion.

NON-OPIOID PHARMACOLOGIC INTERVENTIONS

FOR ACUTE PAIN REFRACTORY TO OPIOIDS
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• 34-year-old male with sickle cell disease presents to 

ED with “joint pain” and fears that he may be having a 

crisis.

• What information do you need?

• Labs

• Medications

• Imaging?

• Plan of care?

CASE REVIEW
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THANK YOU.
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