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The risk of opioid use disorder among patients with sickle cell disease who

are treated with chronic opioids remains unclear, but the complications asso-

ciated with opioid use and overdose can be accentuated in those with sickle

cell disease. In this case report, we describe a 13-year-old girl with sickle cell

disease who presented to the emergency department after a morphine over-

dose causing renal infarction, acute kidney injury, acute respiratory distress

syndrome, and posterior reversible encephalopathy syndrome.
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H
omozygous sickle cell disease is the most common and severe form of sickle

cell disease and predisposes patients to a range of complications, including

splenic infarction, aplastic crises, and osteomyelitis.1 Moreover, hypoxic,

acidic, and hyperosmolar environments promote red blood cell sickling and

vaso-occlusion, which can cause dactylitis, avascular necrosis, acute chest syndrome,

stroke, renal infarction, and priapism.1,2

Management for acute sickle cell disease crises includes exchange transfusions, intra-

venous (IV) fluids, and analgesic administration that often includes the use of opioids.1 It

is well-known that the increase in opioid prescribing in the 1990s and early 2000s

sparked an epidemic of opioid use disorder in the United States. Opioids are commonly

used to manage pain in patients with sickle cell disease; however, the incidence of

opioid use disorder remains unclear and understudied. Given that excessive m-receptor

agonism can worsen hypoxemia associated with sickle cell disease crisis, opioid over-

dose can cause potentially devastating and life-threatening complications. We present a

case of opioid overdose in a pediatric patient with sickle cell disease that resulted in mul-

tiple, life-threatening sequelae.

Report of Case
A 13-year-old girl with sickle cell disease who had been treated with prescribed morphine

sulfate (which had been discontinued several months prior due to concerns of misuse)

was transported to the emergency department (ED) because her mother found her unre-

sponsive at home with sonorous respirations. The patient’s mother informed the emer-

gency medical services providers that the patient had received an infusion in the

hematology clinic the day prior and had not been feeling well. On the morning of ED

presentation, the patient ingested a 25-mg diphenhydramine tablet and then took a nap
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around 10:00 AM. When the patient’s mother could not

wake her at approximately 3:00 PM, she called 911.

Upon arrival, emergency medical services described

agonal respirations and miosis. The patient was endo-

tracheally intubated in the prehospital setting for

airway protection and hypoxemia. After intraosseous

(IO) access was established, the patient was transported

to a pediatric ED.

In the ED, the patient was unresponsive with a

Glasgow Coma Scale (GCS) score of 3T (severe). The

patient’s vital signs included the following: blood pres-

sure, 95/57 mmHg; pulse, 161 beats per minute; tem-

perature, 38.1 ˚C (100.5 ˚F); pulse oximetry, 100% on

100% oxygen via bag-valve-mask ventilation of her

endotracheal tube. Physical examination was notable

for diaphoresis and 1 to 2 mm sluggish pupils. Due to

difficulty with bag-valve ventilation, 0.8 mg naloxone

was administered via intraosseous infusion. The

patient immediately awoke, promptly self-extubated,

and vomited twice while maintaining her airway. Her

complete blood count demonstrated a hemoglobin of

10.5 g/dL (reference range, 11.1-15.7 g/dL) and a plate-

let count of 142 thousand/mm3 (reference range,

140-350 thousand/mm3). Coagulation study results

included the following: Pro Time, 25.4 seconds (refer-

ence range, 12.0-14.6 seconds); D-dimer, greater than

20.00 mg/mL (reference range, <0.50 mg/mL); fibrino-

gen, 129 mg/dL (reference range, 180-500 mg/dL).

Liver enzyme results included aspartate aminotransfer-

ase of 221 U/L (reference range, <41 U/L) and alanine

aminotransferase of 132 U/L (reference range, <56 U/

L). Serum chemistries included a creatinine result of

1.58 mg/dL (reference range, 0.57-0.80 mg/dL). The

patient’s serum lactate measured 8.9 mmol/L (reference

range, 0.5-2.1 mmol/L). A preliminary urine drug

screen of abuse immunoassay detected opiates. Serum

acetaminophen, salicylate, and ethanol concentrations

measured 2 mg/mL, <2 mg/dL, and undetectable,

respectively. A chest radiography revealed hypoinflated

lungs with no acute cardiopulmonary process and

stable cardiomegaly. A head computed tomography

(CT) scan showed no acute intracranial abnormality.

In the ED, the patient became somnolent again, so a

subsequent dose of intravenous (IV) naloxone (0.8

mg) was administered. She became more arousable,

vomited once more, but continued to maintain her

airway with a GCS of 11 (moderate). The patient

scored 10 (definite) on the Naranjo Adverse Drug

Reaction Probability Scale.

The patient was admitted to the pediatric intensive

care unit. On hospital days (HD) 1 and 2, she demon-

strated intermittent periods of somnolence requiring IV

naloxone administration (0.8 mg) with subsequent

vomiting. She received IV fluids, albumin, ceftriaxone,

and vancomycin for concerns of sepsis. In addition, the

patient received an exchange transfusion.

On HD 2, the patient was easily arousable, breathing

comfortably with normal pupillary examination. A

serum expanded toxicology screen (liquid chromatog-

raphy/mass spectroscopy) obtained from blood on

admission detected codeine, hydromorphone, and mor-

phine. In the patient’s urine, each of these were detected

as well, with concentrations of 170 ng/mL, 551 ng/mL,

and >20,000 ng/mL, respectively. Notable chemistries

included a serum creatinine of 3.28 mg/dL (reference

range, 0.57-0.80 mg/dL). As the patient became more

alert, she reported abdominal pain. A CT of the

patient’s abdomen and pelvis revealed mild to moderate

ascites, bilateral small pleural effusions, bilateral atelec-

tasis/pneumonia, hyperdense borderline enlarged

spleen, and mild hepatomegaly. Ultrasonography of

her kidneys revealed normal sized kidneys without

hydronephrosis, and both main renal arteries and main

renal veins were patent. However, given her worsening

renal function, she was transferred to a quaternary care,

pediatric hospital.

While hospitalized in the quaternary care hospital,

her renal function improved. On HD 5, the patient was

diagnosed with both acute respiratory distress syndrome

and acute chest syndrome requiring endotracheal intub-

ation. A respiratory culture identified human metapneu-

movirus. On HD 11, she was extubated and complained

of visual changes including transient blindness. On HD

12, she became completely unresponsive, and she was
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reintubated. A head CT was unremarkable. Brain mag-

netic resonance imaging demonstrated hypoattenuation

of posterior occipital and parietal lobes bilaterally con-

sistent with posterior reversible encephalopathy syn-

drome or an ischemic event associated with sickle cell

disease crisis. The patient was administered a nicardi-

pine infusion for blood pressure control. She was extu-

bated on HD 14 with gradual return to normal

neurologic function. She was eventually discharged on

HD 25. Through the help of social workers, pediatric

hematology-oncology, and psychiatry, a plan was

developed to have the patient’s mother dispense all

medications, and the patient was to follow up with

specific school-based drug abuse programs as well as

her psychiatrist.

Discussion
The opioid crisis is ubiquitous and far-reaching within

the United States, affecting every state, race, gender,

and age.3,4 Opioid effects highlight the osteopathic

principle of the person being a unit of body, mind, and

spirit. The relationship between use disorders, the

mind, and the physical effects of these chemicals on

the body are inseparable. Over the past 2 decades, use

and misuse of opioids has escalated.4 Carroll et al5

described 83 adult patients who were prescribed

chronic opioid therapy and who exhibited

greater levels of clinical pain (particularly non-crisis);

central sensitization; and depression and increased diary

measures of pain severity, function, and healthcare util-

ization on crisis and non-crisis diary days, as well as a

greater proportion of days in crisis. Overall, the results

point out a high symptom burden in sickle cell disease

patients on chronic opioid therapy, including those on

high-dose chronic opioid therapy, and suggest that noci-

ceptive processing in sickle cell disease patients on

chronic opioid therapy differs from those who are not.5

There has also been much discussion about the appropri-

ate use of opioids in patients with sickle cell disease.6

Because of concerns of opioid misuse, the prescribed

opioids for the patient presented in this case had been

discontinued multiple months prior to her ED presenta-

tion. After confirming that no additional prescriptions

had been filled via a statewide database search, it

remained unclear how the patient had obtained opioids

prior to this overdose. Furthermore, it remained

unclear whether the patient had administered opioids

via her port or via another route. Applying the Naranjo

scale, which uses responses to 10 questions to deter-

mine the probability of a drug causing an adverse drug

reaction, the patient’s score of 10 suggested that the

opioids were an underlying root cause of her adverse

effects; a score of 9 or above indicates a definite

adverse drug reaction.7,8 Moreover, the drug testing in

this patient—given the various opioid metabolic path-

ways and corresponding literature9—confirmed expos-

ure to either hydromorphone, morphine, codeine,

heroin, or even some combination thereof. In multiple

conversations with both mother and patient, both were

adamant that the patient never used any opioid medica-

tions, although both the clinical presentation and drug

testing confirmed opioid misuse.

Opioid-related complications in pediatric patients

with sickle cell disease have not been previously

reported, to the authors’ knowledge. One previous

case report described an adult male patient with sickle

cell disease who died after poisoning from a self-

administered fentanyl patch. The autopsy findings

from that report revealed that the patient had died from

a combination of acute chest syndrome and respiratory

depression. Fentanyl can create acute sickling second-

ary to chest wall rigidity, along with central respiratory

depression. It was thought that the amount of fentanyl

detected in the serum sample was enough to cause

death by this mechanism.10

Exposure to morphine and its active metabolite

(morphine-6-glucuronide) after oral administration of

slow-release morphine is independently associated

with development of acute chest syndrome in patients

with sickle cell disease. In a randomized, controlled

trial, 11 50 pediatric patients with sickle cell disease in

crisis were randomized to receive either oral or IV mor-

phine. It was postulated that the morphine-induced
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histamine release triggered acute chest syndrome

exacerbation. The group receiving oral morphine had a

3-fold increase in the prevalence of new-onset acute

chest syndrome. In contrast, in a separate 6-year case-

crossover study, 12 IV infusions of morphine titrated to

adequate pain relief resulted in analgesia without risk of

acute chest syndrome.

However, in another study, subtherapeutic as well as

supratherapeutic IV morphine were shown to result in

abnormal breathing patterns, such as respiratory depres-

sion, that predispose patients to acute chest syndrome.13

Further, patients with sickle cell disease who have acute

kidney injury, renal infarct, or other renal dysfunction

may have impaired clearance of morphine metabolites

that can also result in increased risk of respiratory

depression or acute chest syndrome.

This patient in the current case experienced severe

opioid poisoning and had apnea and hypoxemia with

multiple ensuing sickle cell disease-related crises as a

result. The contribution of naloxone to her presentation

remains unclear. While reversal with naloxone was

complicated by vomiting in this patient, it is unclear

whether this contributed to her complications.

Conclusion
An opioid overdose in this pediatric patient with sickle

cell disease was associated with life-threatening com-

plications. Further study into the effects of opioids, spe-

cifically in the pediatric sickle cell disease population,

is warranted.
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