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A 19-year-old woman with homozygous sickle 
cell disease presents to her family physician’s 
office with acute generalized bone pain. She 
reports stress from school deadlines. She pre-
fers to manage her pain at home if possible 
and not go to the emergency department. She 
has no comorbidities.

Is this patient having pain from a 
vasoocclusive crisis?
She reports the character of the pain as being typi-
cal for a vasoocclusive crisis (“pain crisis”). She 
does not have any localized pain that may other-
wise suggest complications of sickle cell disease, 
such as joint osteonecrosis, leg ulceration or cho-
lecystitis.1,2 Because the duration and severity of 
her pain is short and moderate, she hopes the pain 
can be controlled with outpatient treatment.

The patient has no worrying features (“red 
flags”) such as respiratory symptoms, neurologic 
changes, fever, previous admission to an inten-
sive care unit (ICU) or history of exchange trans-
fusion.1 Other common triggers of vasoocclusive 
crisis are excluded (e.g., infection, weather 
changes, dehydration and menstruation).

A physical examination did not show other 
causes for the pain, signs of infection, hypoxia or 
respiratory disease.3 Although pulse oximetry is 
not available in the office, the lack of respiratory 
signs and symptoms, with no history of respira-
tory concerns, is reassuring. Particularly in chil-
dren, splenic palpation should be performed to 
rule out sequestration.4

What diagnoses should be ruled out 
before outpatient treatment for 
vasoocclusive crisis?
Complications from sickle cell disease that 
require management beyond hydration and anal-
gesia must be treated in hospital. Acute chest 
syndrome is a leading cause of mortality. It is 
characterized by respiratory symptoms, hypoxia 
and/or fever, with an infiltrate on chest radiogra-
phy.5 Acute stroke, priapism, splenic sequestra-
tion and surgical abdomen all require referral to 

the emergency department. Patients with febrile 
illness (body temperature > 38.3°C), particularly 
in children, should also be referred to the emer-
gency department because of the increased risk of 
overwhelming postsplenectomy or hyposplenic 
infection.6 Medical conditions unrelated to sickle 
cell disease that may account for the clinical find-
ings should also be considered in these patients.

Are any investigations necessary?
Tests to assess for alternative or coexisting acute 
diagnoses should be carefully selected based on 
the likely differential diagnoses and the patient’s 
presenting symptoms, such as fever, respiratory 
symptoms, localized pain or palpable splenomeg-
aly. The diagnosis of vasoocclusive crisis is clini-
cal and cannot be made by specific investigation.2,3

The patient’s complete blood cell count 
results should be interpreted in the context of her 
steady-state hemoglobin level; this is usually in 
the range of 60–90 g/L in patients with homozy-
gous sickle cell disease.1 A reticulocyte count 
can help to determine whether marked anemia is 
due to accelerated hemolysis or bone marrow 
suppression (e.g., viral illness or marrow sup-
pression by hydroxyurea). A 20% drop from the 
baseline hemoglobin level or a reticulocyte count 
less than 80 warrants closer monitoring of the 
hemoglobin level and anemia symptoms.1

What advice should be offered to the 
patient to help manage pain at home?
Management of vasoocclusive crisis is symptom-
atic, and the patient should be advised of the fol-
lowing: administration of rapid, sustained and 
effective analgesia, which is titrated to an objective 
pain score, along with hydration (Box 1). Supple-
mental oxygen has not been proven to be benefi-
cial in the setting of normal blood oxygen level.

There is a paucity of trial data that supports 
any one particular analgesia regimen, but the 
pain literature and expert consensus support the 
use of multimodal analgesia.2,9 Acetaminophen 
and a nonsteriodal anti-inflammatory drug 
should be prescribed with an opiate, unless oth-
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erwise contraindicated.1–3,7 Patients will often 
have a preferred opiate that they have found, 
with experience, to be effective. This patient 
should be informed about the safe and effective 
use of analgesia, including initial frequent doses 
to control pain quickly. Provincial drug data-
bases may provide useful information on prior 
opiate requirements. She should also be advised 
to drink maintenance fluids for the duration of 
the pain episode (e.g., 2.0–2.5 L/day for adults). 
Transfusions of red blood cells are not recom-
mended for uncomplicated vasoocclusive crisis.

What follow-up can be instituted to 
prevent future episodes?
Randomized controlled trials and long-term fol-
low-up studies have shown that hydroxyurea 
reduces the frequency of vasoocclusive crisis and 
other complications by up to 50%.10,11 Hydroxy-
urea is now recommended for most patients with 
sickle cell disease for primary or secondary pre-
vention of organ damage.1 The patient should be 
followed, ideally using a shared care model with a 
primary care physician, by a specialist in sickle 
cell disease. Steps should be taken to modify the 
trigger of the vasoocclusive crisis with the aim of 
reducing future episodes (e.g., in this instance, 
psychological stress).

Case revisited
Because the patient had no worrying features on 
history or physical examination of a complicated 
vasoocclusive crisis, she was prescribed immedi-
ate-release hydromorphone in conjunction with 
acetaminophen and ibuprofen, and was allowed to 
go home. An opiate contract was put in place. She 
was excused from school for the rest of the week. 
She rested at home, kept warm and drank ade-
quate fluids. Her pain resolved, and she was seen 
in follow-up the next week. She agreed to a hema-

tology referral for counselling about hydroxyurea 
and was given tips about stress management.
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Box 1: Summary of recommendations on managing vasoocclusive 
pain crises from current clinical guidelines3,7,8

Vasoocclusive crises are the most common presentations to health care 
providers by patients with sickle cell disease. The clinician should:

•	 Ascertain whether the current pain is typical of previous vasoocclusive crises.

•	 Evaluate patient for worrying features (“red flags”) on history and physical 
examination.

•	 Use the 3Ps of pain management: physical, psychological and 
pharmacologic. Treat pain with rapid, sustained and effective analgesia, 
titrated to an objective pain score, and encourage hydration and rest.

•	 Prescribe acetaminophen, a nonsteroidal anti-inflammatory and an 
opiate, if no contraindications are present.

•	 Consider the use of hydroxyurea to reduce the incidence of future pain 
episodes.

Decisions is a series that focuses on practical evi-
dence-based approaches to common presentations 
in primary care. The articles address key decisions 
that a clinician may encounter during initial as-
sessment. The information presented can usually 
be covered in a typical primary care appointment. 
Articles should be no longer than 650 words, may 
include one box, figure or table and should begin 
with a very brief description (75 words or less) of 
the clinical situation. The decisions addressed 
should be presented in the form of questions. A 
box providing helpful resources for the patient or 
physician is encouraged.


