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Abstract  Case Report 
 

Sickle cell disease is an autosomal recessive genetic disease by mutation of the β globin gene. The painful crisis is the 

clinical manifestation most frequently encountered in adults with sickle cell disease. It is manifested by the sudden onset 

of very intense joint or bone pain. Despite a multimodal analgesic strategy, some patients in vaso-occlusive crisis have 

severe pain, even after gradually increasing opioid doses. Ketamine offers an additional potentially effective therapeutic 

possibility in this particular clinical context. We report a case of vaso-occlusive crisis in an adult with sickle cell disease, 

in whom low-dose ketamine infusion resulted in clinically significant pain relief. 
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1. INTRODUCTION 
Sickle cell disease is an autosomal recessive 

genetic disease by mutation of the β globin gene [1]. This 

mutation induces the synthesis of abnormal hemoglobin 

(Hb) HbS, mainly responsible for all clinical vaso-

occlusive manifestations and chronic hemolysis with 

anemia of varying degrees [1, 2]. The main manifestation 

is vaso-occlusive crisis, which corresponds to bone pain 

linked to bone infarction following the occlusion of 

blood capillaries by sickled red blood cells [3]. Analgesic 

treatment must be rapid and includes taking morphine 

given the intensity of the pain. Despite an optimal 

analgesic strategy combining opioids and correction of 

the factors responsible for the sickling of red blood cells, 

the pain is sometimes rebellious [4, 5]. We report a case 

of vaso-occlusive crisis in an adult with sickle cell 

disease, in whom low-dose ketamine infusion resulted in 

clinically significant pain relief. The interest of this 

presentation is to demonstrate the interest of the 

association of a ketamine infusion with opioid analgesia 

for the relief of painful crises in adults with sickle cell 

disease. 

 
 

 

2. CASE DESCRIPTION 
This is a 22-year-old patient, homozygous SS 

sickle cell patient, weighing 70 kg. He was admitted to 

intensive care at the Essos hospital center for the 

management of very intense pain in the right hip, 

associated with bilateral gonalgia. The history of the 

disease found an onset that dated back to 5 days before 

admission to the service, marked by the occurrence of hip 

pain of moderate intensity motivating self-medication 

based on the association paracetamol (1g every every 6 

hours) and tramadol (100mg every 6 hours) orally. The 

evolution was made towards the increase of the painful 

intensity and the addition to the initial clinical picture of 

a bilateral gonalgia exacerbating the pain intensity. On 

admission, the patient was afebrile, pain intensity was 

rated 9/10 on the visual analog scale. Breathing was 

calm, pleuropulmonary auscultation normal. The 

abdomen was soft and depressible without a palpable 

mass, the cardiovascular examination normal. 

Consciousness was clear, the rest of the somatic 

examination unremarkable. The additional assessment 

was non-contributory, apart from moderate anemia at 

8.7g/dl for a hematocrit rate of 24%.  

 

Surgery 
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Initial management consisted of: rehydration 

with saline serum, oxygen therapy at 2 l/minute, 

treatment of anxiety (hydroxyzine 100 mg per day per 

os), prevention of stress ulcer (omeprazole 40 mg per day 

IV), prevention of venous thromboembolic disease 

(enoxaparin sodium 4000 IU per day subcutaneously). 

The initial analgesic strategy combined: paracetamol 1g 

every 6 hours IV, nefopam 20 mg every 6 hours IV, 

ketoprofen 100 mg every 8 hours IV. Morphine was 

administered at a dose of 8 mg every 6 hours 

subcutaneously after IV titration which reduced the pain 

score to 3-4/10. The evolution, in the first 24 hours, was 

marked by the persistence of the intensity of the pain 

with a VAS = 7-8/10 despite a well-conducted analgesic 

treatment according to the medical prescription. The 

patient then received a transfusion of two units of packed 

cells to optimize the hemoglobin level to 10g/dl. 

Continuous infusion of ketamine was added to the 

analgesic protocol, initially at a dose of 0.1mg/kg/h, then 

readjusted to 0.2mg/kg/h to obtain a pain score of less 

than 4/10 on the visual analogue scale. The clinical 

evolution was satisfactory on the 5th day of treatment 

with complete pain relief, and discharge was authorized. 

 

3. DISCUSSION 
Sickle cell disease has the highest prevalence 

rates in Africa, where between 150,000 and 300,000 

homozygous births are recorded per year [6]. Its clinical 

aspects are known by African populations long before its 

clinical description in America [6]. Bone vaso-occlusive 

crisis is the most frequent extremely painful clinical 

manifestation [1, 2, 7]. It is the leading cause of 

emergency hospitalization due to the sudden onset of 

very intense joint or bone pain [2]. Despite the 

spectacular progress recorded in knowledge of the 

disease, the management of vaso-occlusive crisis, which 

represents the most frequent manifestation of the disease, 

remains paradoxically insufficient in intensive care units 

[7]. We report a case of vaso-occlusive crisis in a 

homozygous SS patient who presented with very intense 

pain not relieved by a multimodal analgesia protocol, 

combining the optimal doses of the drugs involved. 

Despite the correction of other risk factors for sickling of 

red blood cells and the addition of morphine to the initial 

therapeutic strategy, the pain remained severe. During 

the vaso-occlusive crisis, the pains are multiple, they 

most often affect the long bones, the spine, the pelvis, the 

thorax and the abdomen [8,9,10]. Painful crises can be 

frequent and this repetition induces a decrease in the 

threshold of pain sensitivity with risks of neuronal 

plasticity which can evolve towards a chronicization of 

the pain [11, 12]. Regular pain assessment is the basis for 

effective management of pain caused by vaso-occlusive 

crises. 

 

The management of pain related to vaso-

occlusive crises can be difficult due to other associated 

factors such as the state of hyperalgesia linked to the 

repetition of pain since childhood and the anxious 

context induced by this pain [4, 13]. Hyperalgesia 

reflects sensitization of the nervous system, it combines 

phenomena of allodynia and hyperalgesia. According to 

the International Association for the Study and 

Treatment of Pain (IASP), hyperalgesia is defined as a 

more intense pain response to a nociceptive stimulus and 

allodynia as a painful sensation triggered by a normally 

non-nociceptive stimulus [14]. There are two types of 

hyperalgesia, primary and secondary. Primary 

hyperalgesia results from peripheral sensitization 

phenomena, and secondary hyperalgesia reflects central 

hyperexcitability. In the case of our patient, the indirect 

signs of hyperalgesia associated increased pain, 

overconsumption of analgesics and prolonged pain. The 

addition to the initial therapeutic protocol of a low dose 

of ketamine in continuous infusion, made it possible to 

obtain effective pain relief. The analgesic effect of 

ketamine results primarily from antagonism of N-

methyl-D-aspartate (NMDA) receptors in the brain and 

spinal cord, which are involved in opiate tolerance, 

chronic pain, and central sensitization [15]. Low dose 

ketamine (≤ 0.5 mg/kg) is a non-competitive NMDA 

receptor antagonist [15, 16]. 

 

Alshahrani et al., [17] have reviewed the 

evidence from published reports on the efficacy and 

safety of ketamine in the management of vaso-occlusive 

pain crises in patients with sickle cell disease. Fourteen 

studies were included in the analysis. Ketamine has been 

shown to significantly reduce pain scales and opioid use 

in both populations [17]. The only randomized controlled 

trial available showed that ketamine was non-inferior to 

morphine in reducing pain scores, but had a higher 

incidence of non-fatal reversible adverse effects [17]. 

 

4. CONCLUSION 
Vaso-occlusive crisis is an acute complication 

of sickle cell disease that may justify intensive care 

management. Despite a multimodal analgesic approach, 

some patients in vaso-occlusive crisis keep intense pain, 

even after the progressive increase in morphine doses. 

Low-dose ketamine infusion would represent an 

effective alternative, as an adjuvant to morphine and 

non-morphine analgesics in the management of vaso-

occlusive crisis. The minimum effective dose, to avoid 

side effects, remains to be defined through multicenter 

studies. 

 

REFERENCES 
1. Brandow, A. M., & Liem, R. I. (2022). Advances in 

the diagnosis and treatment of sickle cell disease. J 

Hematol Oncol., 15(1), 20. doi: 10.1186/s13045-

022-01237-z. PMID: 35241123; PMCID: 

PMC8895633. 

2. Kavanagh, P. L., Fasipe, T. A., & Wun, T. (2022).  

Sickle Cell Disease: A Review. JAMA, 328(1), 57-

68. doi: 10.1001/jama.2022.10233. PMID: 

35788790. 

3. Onimoe, G., & Rotz, S. (2020). Sickle cell disease: 

A primary care update. Cleve Clin J Med, 87(1), 19-



 

 

Nga Nomo Serge Vivier et al, Sch J Med Case Rep, Jun, 2024; 12(6): 1137-1139 

© 2024 Scholars Journal of Medical Case Reports | Published by SAS Publishers, India             1139 

 

 

27. doi: 10.3949/ccjm.87a.18051. Epub 2020 Jan 2. 

PMID: 31990651. 

4. Darbari, D. S., Sheehan, V. A., & Ballas, S. K. 

(2020). The vaso-occlusive pain crisis in sickle cell 

disease: Definition, pathophysiology, and 

management. Eur J Haematol., 105(3), 237-246. 

doi: 10.1111/ejh.13430. Epub 2020 May 19. PMID: 

32301178. 

5. Uwaezuoke, S. N., Ayuk, A. C., Ndu, I. K., Eneh, C. 

I., Mbanefo, N. R., & Ezenwosu, O. U. (2018). 

Vaso-occlusive crisis in sickle cell disease: current 

paradigm on pain management. J Pain Res., 11, 

3141-3150. doi: 10.2147/JPR.S185582. PMID: 

30588066; PMCID: PMC6294061. 

6. Macharia, A. W., Mochamah, G., Uyoga, S., Ndila, 

C. M., Nyutu, G., Makale, J., ... & Williams, T. N. 

(2018). The clinical epidemiology of sickle cell 

anemia In A frica. American journal of hematology, 

93(3), 363-370. doi: 10.1002/ajh.24986. Epub 2017 

Dec 18. PMID: 29168218; PMCID: PMC6175377. 

7. Russo, G., De Franceschi, L., Colombatti, R., 

Rigano, P., Perrotta, S., Voi, V., ... & Forni, G. L. 

(2019). Current challenges in the management of 

patients with sickle cell disease–A report of the 

Italian experience. Orphanet Journal of Rare 

Diseases, 14, 1-9. doi: 10.1186/s13023-019-1099-0. 

PMID: 31146777; PMCID: PMC6543611. 

8. Strunk, C., Tartaglione, I., Piccone, C. M., 

Colombatti, R., Andemariam, B., Manwani, D., ... & 

Campbell, A. D. (2021). Global geographic 

differences in healthcare utilization for sickle cell 

disease pain crises in the CASiRe cohort. Blood 

Cells, Molecules, and Diseases, 92, 102612. doi: 

10.1016/j.bcmd.2021.102612. Epub 2021 Sep 21. 

PMID: 34564050; PMCID: PMC8643307. 

9. Ballas, S. K. (2015). Pathophysiology and principles 

of management of the many faces of the acute vaso-

occlusive crisis in patients with sickle cell disease. 

Eur J Haematol, 95(2), 113-23. doi: 

10.1111/ejh.12460. Epub 2014 Oct 31. PMID: 

25288149. 

10. Puri, L., Nottage, K. A., Hankins, J. S., & 

Anghelescu, D. L. (2018). State of the art 

management of acute vaso-occlusive pain in sickle 

cell disease. Pediatric Drugs, 20, 29-42. doi: 

10.1007/s40272-017-0263-z. PMID: 28853040. 

11. Du, S., Lin, C., & Tao, Y. X. (2019). Updated 

mechanisms underlying sickle cell disease-

associated pain. Neuroscience letters, 712, 134471. 
doi: 10.1016/j.neulet.2019.134471. Epub 2019 Sep 

7. PMID: 31505241; PMCID: PMC6815235. 

12. Quinlan, J., & Carter, K. (2012). Acute pain 

management in patients with persistent pain. Curr 

Opin Support Palliat Care, 6(2), 188-93. doi: 

10.1097/SPC.0b013e3283520fb6. PMID: 

22406985. 

13. Takaoka, K., Cyril, A. C., Jinesh, S., & 

Radhakrishnan, R. (2021). Mechanisms of pain in 

sickle cell disease. Br J Pain, 15(2), 213-220. doi: 

10.1177/2049463720920682. Epub 2020 May 22. 

PMID: 34055342; PMCID: PMC8138616. 

14. Classification of chronic pain. (1986).  Descriptions 

of chronic pain syndromes and definitions of pain 

terms. Prepared by the International Association for 

the Study of Pain, Subcommittee on Taxonomy. 

Pain Suppl, 3, S1-226. 

15. Porter, S. B., & Schwenk, E. S. (2018). Ketamine 

and remote hyperalgesia. Minerva Anestesiol, 84(4), 

432-433. doi: 10.23736/S0375-9393.18.12521-1. 

Epub 2018 Jan 17. PMID: 29343051. 

16. Hirota, K., & Lambert, D. G. (2022). Ketamine; 

history and role in anesthetic pharmacology. 

Neuropharmacology, 216, 109171. doi: 

10.1016/j.neuropharm.2022.109171. Epub 2022 Jun 

25. PMID: 35764129. 

17. Alshahrani, M. S., & Alghamdi, M. A. (2021). 

Ketamine for Sickle Cell Vaso-Occlusive Crises: A 

Systematic Review. Saudi J Med Med Sci, 9(1), 3-9. 

doi: 10.4103/sjmms.sjmms_218_20. Epub 2020 

Dec 26. PMID: 33519337; PMCID: PMC7839575. 

 


