
Appendix A: Standardized Intranasal Dosing 

Study: Comparison of sub-dissociative intranasal ketamine plus standard pain therapy versus 

standard pain therapy in the treatment of pediatric sickle cell disease vasoocclusive pain crises in 

resource-limited settings 

Standardized Intranasal Dosing  

Syringe contents: ketamine (50 mg/mL) OR Normal Saline (0.9%) 

Weight (kg) Syringe 1 (mL) Syringe 2 (mL) 
10-11.9 0.22  
12-13.9 0.26  
14-15.9 0.3  
16-17.9 0.34  
18-19.9 0.38  
20-21.9 0.42  
22-23.9 0.46  
24-25.9 0.5  
26-27.9 0.54  
28-29.9 0.58  
30-31.9 0.62  
32-33.9 0.66  
34-35.9 0.7  
36-37.9 0.74  
38-39.9 0.5 0.28 
40-41.9 0.5 0.32 
42-43.9 0.5 0.36 
44-45.9 0.5 0.4 
46-47.9 0.5 0.44 
48-49.9 0.5 0.48 
50-51.9 0.5 0.52 
52-53.9 0.5 0.56 
54-55.9 0.5 0.6 
56-57.9 0.5 0.64 
58-59.9 0.5 0.68 
60-61.9 0.5 0.72 
62-63.9 0.75 0.5 
64-65.9 0.75 0.55 
66-67.9 0.75 0.6 
68-69.9 0.75 0.64 
70-71.9 0.75 0.68 
72-73.9 0.75 0.72 
74 or above 0.75 0.75 
 

 



Appendix B: Standardized Treatment Protocol 

PROPOSED PEDIATRIC SICKLE CELL PAIN CRISIS TREATMENT 
PROTOCOL 

 
Section I.  Initial Assessment:  

- Assess vital signs and clinical hydration status 
- Supplemental O2 as needed to maintain SpO2 > 92%   
- If clinically dehydrated, give NS bolus (10-20 ml/kg, max: 2L) 

o Encourage PO fluids  
o 1-1.5 MIVF if unable to tolerate PO 

- If pain, administer ibuprofen 10 mg/kg PO (max: 600mg)  
o Give paracetamol (PCM) 15 mg/kg PO (max: 1000mg) if has already taken an NSAID 

within 6 hours 
§ This marks TIME ZERO (see Section II below) 

- Baseline laboratory investigations:  
o CBC, reticulocyte count, additional studies as indicated 

- Proceed with pain management as outlined in Section II. 
 

- If fever or concern for other sickle cell disease sequelae (i.e.: acute chest, acute osteomyelitis, 
septic joint, splenic sequestration, stroke, etc.), please follow algorithm in Section III.  

 
Section II. Pain Management: Assess, Intervene, and Reassess 

* Pain assessment should precede each medication administration and also be used to evaluate for effect 
of each intervention 

- Time Zero: perform FPS-R and administer ibuprofen or PCM 
- 30 Minutes: repeat FPS-R and treat as per pain assessment below 
- 60 Minutes: repeat FPS-R and treat as per pain assessment below 
- 120 Minutes: repeat FPS-R and treat as per pain assessment below 

 
- Continue pain assessments with all routine vitals and treat accordingly 

 
 

Pain Assessment: FPS-R 

Mild Pain (0-4) Moderate Pain (5-7) Severe Pain (8-10)  
• PCM 15 mg/kg PO Q6H (max: 

1000 mg/dose) 
• Ibuprofen 10 mg/kg PO Q6H 

(max: 600 mg/dose) 

• Diclofenac 0.5-1 mg/kg/dose IM 
Q8H (max: 50 mg/dose) 

• Morphine 0.2-0.5 mg/kg/dose PO 
Q4-6H (max: 10 mg/dose) 

• Tramadol 1-2 mg/kg/dose PO Q4-
6H (max: 100 mg/dose) 

• Pentazocine 0.5 mg/kg/dose IM 
Q4H (max: 15mg/dose) 

• Morphine 0.1-0.2 mg/kg/dose IV 
Q2-4H (max: 5 mg/dose) 

• Pethidine 1 mg/kg/dose IM/IV 
Q2-3H (max: 75 mg/dose) 

 

 

 



 

Section III. Clinical Considerations: 

- If fever, consider: 
o CXR, UA, malaria evaluation, CSF, etc. 
o Evaluate for acute chest syndrome (ACS)/pneumonia, osteomyelitis or septic joint 

- If severe abdominal pain or altered mental status: 
o Labs: BMP and LFTs, +/- lipase 
o Abdominal US – evaluate for splenic sequestration, 

cholelithiasis/cholecystitis/pancreatitis  
- Limb pain: 

o Routine pain management as above 
o X-rays and orthopedics consult if concern for osteomyelitis and/or septic joint 

- If chest pain or respiratory distress: 
o CXR and supplemental O2 
o Evaluate for acute chest syndrome 

- Neurologic symptoms: 
o Consider head CT, evaluate for infection and/or stroke 

 

  



Appendix C: Faces Pain Scale – Revised and Validation References 

 



Faces Pain Scale – Revised Validation References: 

1. da Silva FC, Santos Thuler LC, de Leon-Casasola OA. Validity and reliability of two pain 

assessment tools in Brazilian children and adolescents. J Clin Nurs 2011;20(13–14):1842–1848. 

2. Hicks CL, von Baeyer CL, Spafford PA, et al. The Faces Pain Scale-Revised: toward a common 

metric in pediatric pain measurement. Pain 2001;93(2):173–183. 

3. Huang KT, Owino C, Vreeman RC, et al. Assessment of the face validity of two pain scales in 

Kenya: a validation study using cognitive interviewing. BMC Palliat Care 2012;11:5. 

4. Miro J, Huguet A. Evaluation of reliability, validity, and preference for a pediatric pain intensity 

scale: the Catalan version of the faces pain scale--revised. Pain 2004;111(1–2):59–64. 

5. Tomlinson D, von Baeyer CL, Stinson JN, et al. A systematic review of faces scales for the self-

report of pain intensity in children. Pediatrics 2010;126(5):e1168–1198. 

6. Tsze DS, von Baeyer CL, Bulloch B, et al. Validation of self-report pain scales in children. 

Pediatrics 2013;132(4):e971–979. 

 

  



Appendix D: Side Effect Definitions 

Side effects are common and anticipated effects often experienced by patients receiving a medication, 

which do not alter outcomes, but may affect patient experience or willingness to receive the medication in 

the future. Typical ketamine side effects evaluated in this study are listed below.  

• Bad taste in mouth: subjective agreement by the patient noted by purposeful expulsion of the 

medicine, grimacing in response to a foul taste, and/or when asked “did you experience a bad 

taste in your mouth after the medicine?”   

• Drowsiness: subjective agreement by the participant or family members that s/he appears drowsy. 

Drowsiness is distinguished from altered mental status by awakening to voice alone.   

• Dizziness: subjective agreement by the participant or family that s/he feels or appears lightheaded, 

vertiginous, or has new onset unsteady gait.   

• Itchy nose: subjective agreement by the participant or family that s/he has an itchy nose.   

• Nausea: subjective agreement by the participant or family that s/he feels the urge to vomit. 

• Dysphoria: subjective agreement by the participant or family that s/he demonstrates an unpleasant 

or irritable sensation after medication administration. 

• Novel subjective negative experiences: verbally expressed symptomatology by the participant or 

family members not already addressed above.  

 

 

 
 
  



Appendix E: Serious Adverse Event Definitions 

Adverse events include unintended or unfavorable signs, symptoms, or components of the subjective 

patient experience temporally related to administration of the study drug. For the current study, adverse 

events (AEs) include the following:  

- Well-described, specific AEs previously reported in the literature related to ketamine administration 

by any route (intravenous, intramuscular, intranasal, per os, or per rectum). These include the 

following:  

• Apnea: cessation of respirations recognized by clinical examination requiring bag valve mask 

ventilation.   

• Assisted Ventilation: use of bag valve mask ventilation or intubation secondary to loss of 

protective airway reflexes as a consequence of drug administration.   

• Bradypnea: decreased respiratory rate with associated cyanosis requiring physical stimulation, 

regardless of presence of true apnea or need for assisted ventilation. 

• Cyanosis: bluish discoloration of the skin as noted on clinical exam, believed secondary to 

insufficient blood oxygenation. 

• Dissociative dosing: new onset nystagmus observed on clinical examination. 

• Emergence reaction: hallucinations, odd behaviors, or subjective reports of an uncomfortable 

emotional experience that occurs during observation period post-study drug administration.  

• Hypotension: systolic blood pressure less than 70 plus 2x age (in mmHg) or less than 90 mmHg 

for patients over 10 years of age.   

• Laryngospasm: obstructive breathing pattern with respiratory distress as noted on clinical 

examination.  

• Myoclonus: muscle stiffening noted on clinical examination.   

• Seizure: generalized tonic and/or clonic movements associated with altered level of 

consciousness.  



• Vomiting: emesis occurring after study drug administration.   

- Novel AEs not previously reported in the literature associated with ketamine administration that occur 

during the study AE reporting period.   

- Participant complications that occur during study period secondary to study procedures, including 

dosing errors, medication administration, or other study protocols. 

- Worsening of preexisting medical conditions secondary to study interventions as determined by 

clinical staff.   

  



Appendix F: Modified PedsQL-SCD and Validation Reference 

Enrollment and Data Collection Form 
 
Comparison of sub-dissociative intranasal ketamine plus standard pain therapy versus standard pain therapy in the 
treatment of pediatric sickle cell disease vasoocclusive pain crises in resource-limited settings. 
 

   Subject ID: ___ ___ ___ ___ ___ ___   
 

PedsQL – SCD Module 
 

In the past one month, how much of a problem have you had with… 

In the past one month, how much of a problem has your child had with… 

Pain and Hurt (problems with…) 

   
Never Almost 

Never 
Sometimes Often 

 
Almost 
Always 

1. Hurting a lot 0 
 

1 2 3 4 

2. Hurting all over his/her body 0 
 

 
1 2 3 4 

3. Hurting in his/her arms 0 
 

1 2 3 4 

4. Hurting in his/her legs 0 
 

1 
 

2 3 4 

5. Hurting in his/her stomach 0 
 

1 2 3 4 

6. Hurting in his/her chest 0 
 

1 2 3 4 

7. Hurting in his/her back 0 
 

1 2 3 4 

8. Having pain every day 0 
 

1 2 3 
 

4 

9. Having so much pain that he/she has to take medicine 
0 
 

1 2 3 4 

 
 



Enrollment and Data Collection Form 
 
Comparison of sub-dissociative intranasal ketamine plus standard pain therapy versus standard pain therapy in the 
treatment of pediatric sickle cell disease vasoocclusive pain crises in resource-limited settings. 
 

   Subject ID: ___ ___ ___ ___ ___ ___   
 

Pain Impact (problems with…) 

 
 Never Almost 

Never 

 
Sometimes Often Almost 

Always 

1. It is hard for him/her to do things because he/she might get 
pain 

0 
 

1 2 3 4 

2. Missing school when he/she has pain 0 
 

1 2 
 

3 4 

3. It is hard for him/her to run when he/she has pain 0 
 

1 2 3 4 

4. It is hard for him/her to have fun when having pain 0 
 

1 2 3 4 

5. Having trouble moving around when he/she has pain 0 
 

1 2 3 4 

6. It is hard for him/her to stay standing when he/she has pain 
0 
 1 2 3 4 

7. It is hard for him/her to take care of himself/herself when 
he/she has pain 

0 
 

1 
 

2 3 4 

8. It is hard for him/her to do what others can do because 
he/she might get pain 

0 
 

1 2 3 4 

9. Waking up at night when he/she has pain 0 
 

1 2 
 

3 4 

10. Getting tired when he/she has pain 0 
 

1 2 3 4 

 
 
 
 
 



Pain Management and Control (problems with…) 

 
 Never Almost 

Never 
Sometimes Often Almost 

Always 

1. It is hard for him/her to manage his/her pain 0 
 

1 2 3 
 

4 

2. It is hard for him/her to control his/her pain   0 
 

1 2 3 4 

 
 
 
 

  



Enrollment and Data Collection Form 
 
Comparison of sub-dissociative intranasal ketamine plus standard pain therapy versus standard pain therapy in the 
treatment of pediatric sickle cell disease vasoocclusive pain crises in resource-limited settings. 
 

   Subject ID: ___ ___ ___ ___ ___ ___   
 

Treatment (problems with…) 

 
 Never Almost 

Never 
Sometimes Often Almost 

Always 

1. Not liking how he/she feels after taking medicine 
 

0 
 

1 2 3 4 

2. Not liking the way his/her medicine tastes 0 
 

1 
 

2 3 4 

3. Medicine making him/her sleepy 0 
 

1 2 3 4 

4. Worrying about whether his/her medicine is working 0 
 

1 2 
 

3 4 

5. Worrying about whether his/her treatments are working 0 
 

1 2 3 4 

6. Medicine not making him/her feel better 0 
 

1 2 3 
 

4 

 
 

  

  

Study Clinician Name: __________________________ 
  

  

  

Date: ______________ 

 
 

  



PedsQL-SCD Validation Reference: 

 

1.  Panepinto JA, Torres S, Bendo CB, et al. PedsQL™ sickle cell disease module: feasibility, 

reliability, and validity. Pediatr Blood Cancer 2013;60(8):1338–1344. 

 



Appendix G: Data and Safety Monitoring Board Members 

- Kaleab Abebe, PhD 
o Assistant Professor of Medicine, Center for Research on Health Care Data Center, 

University of Pittsburgh, Pittsburgh, PA 
- Randy Cordle, MD 

o Director Pediatric Emergency Medicine, Carolinas Medical Center, Charlotte, NC 
- Ify Osunkwo, MD, MPH 

o Medical Director Sickle Cell Program, Levine Cancer Institute, Carolinas HealthCare 
System, Charlotte, NC 

- Natalie Strickland, MD 
o Assistant Professor of Anesthesiology, Pediatric Pain Management, Egleston Children’s 

Hospital, Atlanta, GA 
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Appendix J: National Institute for Medical Research, Tanzania, Approval Letter 

  



Appendix K: Tanzania Food and Drugs Authority Approval Letter 



 
 
 

 


