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Sickle Cell Disease – Chest Crisis
	Case Title 
	Sickle Cell Disease – Chest Crisis

	Scenario Name
	Sickle Cell Disease – Chest Crisis



                
	Learning Objectives  - Use action words

	Knowledge:
1. Review the management of chest crisis in sickle cell disease
2. Understand the importance of repeat assessment in children with sickle cell disease
3. Recognize Chest Crisis in Sickle Cell Disease

	Skills:
1. Demonstrate management of septic shock.
2. Demonstrate effective use and titration of inotropes in septic shock.

	Attitude/Behaviours:
1. Demonstrate Team skills 
2. Demonstrate Situational awareness
3. Demonstrate Graded Assertiveness

	Scenario Environment

	Location
	ED

	Monitors
	

	Props/Equipment
	Crash cart
Intubation Equipment

	Make-up/Moulage
	

	Potential Distractors
	








	Case Introduction:

	7 year old boy with known sickle cell disease (HbSS).  Fever this afternoon.  Cough x2 days.  Feeling unwell.  Brought into hospital by parents.  Initial SpO2 at triage is 88% on room air.



	Patient Parameters
	Effective Management
	Notes

	Phase 1: Presentation
Condition: Looks unwell.  Mod-severe distress.

Initial Assessment
· Heart Rhythm: Sinus
· HR:   130
· BP:  95/P
· RR:  30
· SP02:  88% RA
· T:  39.5
· CNS:   Normal
· Chest: diffuse crackles bilaterally with poor air entry to right   
· CVS:   strong pulses.  Good cap refill
· Weight:  22 kg
	· Take a focused history (see Notes column)

· Medical Management
· Opens airway – lift, thrust, tilt.  Auscultate chest and observe RR.  Order CXR stat.
· Assess pulse, HR, cap refill, BP
· Apply bedside monitor and O2 
· Get anesthesia bag ready (or non rebreathing bag)
· Obtain IV access – IV fluids (D5 / 0.9NS)  at maintenance (for chest crisis)
· Bloodwork – CBC, diff, blood culture, gas, lytes, BUN, creatinine, glucose
· IV Ceftriaxone and Erythromycin
	1. Focused history
· Multiple previous admissions

PMHx
· Past history of chest crisis x 2 with admission to ICU for exchange transfusion
· Sepsis x 1, Dactylitis x 1, Bony Crisis x 5
· Immunizations up to date

Meds
· Prophylactic Abx

Allergies
· NKA

	Phase 2: Poor oxygenation
Condition: Not oxygenating well with face mask O2.  BP dropping, perfusion worsening

Physical Examination
· Heart Rhythm: Sinus
· HR:   130
· BP: 70/P
· RR: 30
· SP02: 88% with O2 by face mask
· T: 3935
· Glucose:   
· CNS:  becoming more drowsy
· Chest: diffuse crackles bilaterally with poor air entry to right   
· CVS:  pulses weak, CR 4 secs
	1. Patient Reassessment (see Notes column)

2. Medical Management
A 
· Suction the airway
· Reposition the head with head tilt, chin lift, jaw thrust
· Reapply oxygen mask
B
· Call for help
· Considers using high flow oxygen or anesthesia bag to provide some CPAP
· Prepare for intubation
C 
· IV access obtained by now
· Gives NS bolus 20 cc/kg x 1 over 15-20 min, then repeats as necessary
· Do ABG
	1. Patient Reassessment
Airway
· Poor oxygenation
Breathing 
· Poor A/E to rt lung fields, need to optimize oxygenation
Circulation
· Recognizes worsening shock symptoms




	Phase 3: Oxygenation Crisis
Condition: Oxygenation worsens suddenly

Physical Examination
· Heart Rhythm: ST
· HR:   130
· BP:  70/P
· RR: 30
· SP02: 80% with O2 by face mask
· T: 39.5
· CNS:  becoming more drowsy
· Chest: diffuse crackles bilaterally with NO air entry to right 
· CVS:  pulses weak, CR 4 secs
	1. Patient Reassessment (see Notes column)

2. Medical Management
· Calls ICU for help
· Requests BP q 2-5 min
· Requests resusc drugs at bedside  in anticipation of potential arrest
A
· Suction the airway
· Reposition the head with head tilt, chin lift, jaw thrust
· Reapply oxygen mask
· Consider repeat CXR
B 
· Reaassess breathing and RR
· Intubation (see notes)
C
· Reassess HR, pulse, CR, BP
· Requests BP q 2-5 min
· Repeat NS bolus 20 cc/kg over 15-20 min
· Considers dopamine infusion
	1. Patient Reassessment
Airway
· Worsening oxygenation
Breathing 
· Decreased a/e to right appreciated, checks for tension pneumothorax and no other signs are evident
Circulation
· Progressing shock

Intubation
· Preparation / Equipment
· Preoxygenation, RR 12-15 : ensure they are bagging at the appropriate rate (slow)
· Cricoid pressure
· Premediation : atropine 0.02 mg/kg 
· Sedation : Etomidate 0.3 mg/kg or Midazolam 0.1 mg/kg and Fentanyl 1 mcg/kg
· Paralysis : succs 2 mg/kg (or rocuronium)
· Intubate with ETT 5.0 or 5.5 cuffed  
· Check tube placement with ETCO2, auscultation and CXR

	Phase 4: Intubated
Condition: Oxygenation and BP improved slightly

Physical Examination
· Heart Rhythm: ST
· HR:   130
· BP: 80/P
· RR: 30
· SP02: 94%  I&V
· T: 39.5
· CNS:  Paralyzed (during intubation)
· Chest: diffuse crackles bilaterally with poor air entry to right
· CVS:  pulses weak, CR 4 secs
	· Patient Reassessment (see Notes column)

· Medical Management
· Prepares for transport
· Revisits Antibiotic selection and considers adding Vancomycin
A
· Monitor ETT
· Designated airway person ?RT
B
· checks for other signs of tension pneumothorax
C
· Considers IV fluid bolus for hypotension up to 60 cc/kg
· Draws up inotrope infusion and titrates infusion to increase the BP  : dopamine 10 mcg/kg/min IV
· Draws up a secondary infusion (epinephrine infusion) for transport to PICU
	1. Patient Reassessment
Airway
· Suctioned for thin mucous secretions
Breathing 
· r/o pneumonia
· checks chest movement and symmetry
Circulation
· limited improvement




Insert more lines if more phases required.

	Expected Patient Management
	Debriefing Points

	1. Student
a. 
2. R1
a. 
3. Senior IM resident
a. 


	· 
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X-RAYS – Click here 









LABS – click here OR fill out below


LABORATORY *LIVE*          Lab Summary Report

	Test
	DATE/TIME here
	Flag (H or L)
	Reference

	CBC

	WBC
	35
	H
	3.5 – 10.8 10^9/L

	Neutrophils
	28.2
	
	

	Hgb
	78
	L
	130 – 170 g/L

	Platelets
	180
	
	150 – 400 10^9/L

	Chemistry

	Na
	133
	L
	137 – 145 mmol/L

	K
	3.5
	
	3.5 – 5.0 mmol/L

	Cl
	105
	
	98 – 107 mmol/L

	Urea
	5
	
	2.5 – 6.1 mmol/L

	Creat
	40
	
	62 – 106 umol/L

	Glucose - Random
	3.9
	
	3.0 – 11.0 mmol/L

	ABGs

	Arterial

	pH
	7.18
	L
	7.35- 7.45

	pCO2
	62
	H
	35 – 45 mmHg

	PO2
	78
	L
	80-100 mmHg

	BE
	+4
	
	-2.0  to  +2.0 mmol/L

	HCO3
	30
	H
	22 – 26  mmol/L

	O2 Sat
	
	
	95 – 100%
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Guideline

GUIDELINES FOR THE MANAGEMENT OF THE ACUTE PAINFUL CRISIS IN SICKLE

CELL DISEASE

Severe acute pain is the commonest manifestation of sickle
cell disease (SCD) requiring hospital admission in Europe
and the USA. Although the pain itself is not directly life-
threatening, inappropriate treatment leads to unnecessary
suffering and potentially fatal complications, related both to
the disease and the treatment, and repeated admissions with
pain are associated with a higher mortality rate (Platt et al,
1994). There are thought to be more than 10 000 patients
with SCD in the UK (Streetly et al, 1997), the majority of
these live in London. Whereas some hospitals see large
numbers of patients with SCD and have established proto-
cols and experienced staff, most hospitals will see only a few
patients each year. These guidelines aim to provide advice
on a basic, minimum standard of care for patients with
acute painful crises and SCD, and pay particular attention to
adequate analgesia and monitoring for life-threatening
complications.

CONDITIONS COVERED BY THESE GUIDELINES

Homozygous sickle cell anaemia (HbSS) is the most com-
mon and most severe form of sickle disease in the UK,
accounting for about 70% of patients. Compound hetero-
zygotes for HbS and HbC (HbSC) account for the majority of
the remainder. Other compound heterozygous states can
also produce SCD, most notably HbS/B°thalassaemia,
HbS/B*thalassaemia (including HbS/HbLepore), HbS/
DYt HbS/0™P, Sickle cell trait (HbAS) and HbS/(her-
editary persistence of fetal haemoglobin) cause symptoms
only in very extreme circumstances, and should not be
considered as the cause of pain.

METHODS

Medline was searched via PubMed from 1965 to 2001. A
number of terms were used in the search including ‘sickle’
and ‘pain’. Haematologists with a known interest in SCD
were contacted and asked to submit any hospital guidelines
they used for the management of sickle cell pain. Six
haematologists with knowledge of SCD prepared an initial
draft, based on the literature and available protocols. The
draft guideline was submitted to interested parties for
comment (see Acknowledgments).

Correspondence: David Rees, Department of Haematology, King's
College Hospital, Denmark Hill, London SE5 9RS, UK. E-mail:
david.rees@kcl.ac.uk
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PAIN IN SICKLE CELL DISEASE

Recurrent episodes of acute, severe pain are the hallmark of
SCD. The pain is highly variable both within and among
patients, and is the result of complex and poorly understood
interactions between biological and psychosocial factors.
Vaso-occlusion within the bone marrow vasculature leads
to bone infarction, which in turn results in the release of
inflammatory mediators that activate afferent nerve fibres
and cause pain. Although the basic mechanism is simple,
the precise details of the vaso-occlusion are poorly under-
stood, involving complex interactions between red cells,
endothelium, white cells and platelets. The unpredictability
of the pain is a major factor in undermining the patient’s
ability to cope (Ballas, 1998). Acute pain frequently occurs
spontaneously, but may be precipitated by infections, skin
cooling, dehydration or stress. Acute pain in SCD is
described as throbbing, sharp or gnawing, and patients
can usually recognize whether it is typical of their SCD. If
the patient thinks the pain is atypical, then other causes of
pain should be sought. Acute painful episodes may occur on
top of chronic pain, or be precipitated by other painful
events, such as cholecystitis. Hospital admissions for acute
pain in SCD typically last 4—10 d, but this varies widely.

ARRANGEMENTS FOR ADMISSION TO HOSPITAL

It is thought that the majority of painful episodes are
managed at home. Patients and parents should be educated
as to when to seek medical help, and their general
practitioners (GPs), health visitors and haemoglobinopathy
counsellors can play a vital role in this. Many patients
present to hospital only when oral analgesia is insufficient
or symptoms suggest a serious complication.

Patients should be given clear instructions on how to
arrange rapid admission to hospital, either via direct access
to a haematology or day ward, through the Accident and
Emergency Department, or via the GP. Fast-track admission
may be possible in units with larger number of patients, and
is generally preferred by patients (Fertleman et al, 1997). All
units receiving people with acute sickle crises should have a
written protocol for fast assessment of pain and rapid safe
administration of analgesia. This protocol should state who
is responsible for the initial assessment of the patient,
e.g. triage nurse, Accident and Emergency doctor, general
physician, haematologist. Patients who are admitted
frequently should have personalized care plans made avail-
able to on-call medical staff. Patients should be given
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haemoglobinopathy cards to carry with them, stating their
diagnosis and baseline haematological data. Analgesia
should be started within 30 min of arrival in hospital after
a rapid initial assessment and the pain should be controlled
within 60 min of starting analgesia. Nitrous oxide (50%)
and oxygen (50%) (Entonox, Equanox) can be used in the
ambulance and for the first 30-60 min in hospital, but
should not be continued long-term because of the risk of
megaloblastic anaemia and neuropathy (Ogundipe et al,
1999). Individual patients may find it particularly useful and
its short-term use can be included in personalized care plans.

RAPID ASSESSMENT OF A PAINFUL EPISODE

Initial medical assessment does not need to be extensive and
should focus on detection of the following medical compli-
cations requiring specific therapy: infection, dehydration,
acute chest syndrome (fever, tachypnoea, chest pain,
hypoxia, chest signs), severe anaemia, cholecystitis, splenic
enlargement, abdominal crisis, neurological events (cerebral
infarct, cerebral haemorrhage, transient ischaemic attack,
seizure) and priapism.

A pain chart should be started, using a pain scale
appropriate to the patient’'s age and cognitive abilities
(American Pain Society, 1993). Initially, the patient should
be monitored at 20 min intervals for pain, respiratory rate
and sedation, until the patient is stable with adequate pain
control. Discharge may be possible after a few hours if the
pain has settled and there are no complications. Many
patients who require repeat doses of opiate analgesia will
require hospital admission, although this is not inevitable if
day-care facilities are available (Ware et al, 1999; Benjamin
et al, 2000). Ideally, beds should be available on a designated
ward with nursing staff trained and experienced in the
management of patients with SCD, although this may not be
possible in hospitals with very few sickle cell patients.
Doctors with a designated interest in SCD should care for the
patients. Depending on local circumstances, further multi-
disciplinary involvement may be appropriate, including pain
teams, palliative care, anaesthetists and psychologists.

Recommendations upon admission and for assessment
Sickle cell trait should not be considered as a likely cause
of pain (B).

Patients should be issued with cards showing their
diagnosis, baseline haematological data and usual anal-
gesic requirements (C).

Nitrous oxide/oxygen (50/50) can be used for pain
control in the ambulance but should not be used
frequently or for more than 60 min (C).

Analgesia should be given within 30 min of entering
the hospital and effective analgesia achieved by
60 min(C).

Pain, respiratory rate and sedation should be assessed
every 20 min until pain is controlled (C).

A multidisciplinary approach should be used, involving
haematologists, paediatricians, pain teams, anaesthetists,
psychologists, physiotherapists and counsellors (C).

Guideline 745

PHARMACOLOGICAL MANAGEMENT
OF SICKLE PAIN

General approach to pain control

There are no objective measurements of pain severity, and
analgesia should be titrated against the patient’s reported
pain, as recorded on a pain chart. The severity of pain in
SCD can vary enormously, requiring a number of different
approaches. It is also necessary to try and distinguish
between acute and chronic pain. Ideally the choice of drug
should be influenced by an individual’s analgesic history,
and some patients may carry cards with details of their ideal
analgesic regimen; often patients will be seen for the first
time in a particular hospital and an empirical approach will
be necessary.

Initial management should be aimed at providing rapid
pain control. Analgesia should then be maintained with
long-acting oral or parenteral analgesia, with provision for
bolus analgesia if breakthrough pain occurs. The choice of
analgesia will depend on how far along the ‘analgesic
ladder’ the patient has already progressed and treatment
should generally start with the next ‘step-up’ (Table I). Once
pain is controlled, the underlying cause should be assessed
more comprehensively. Further investigations should be
undertaken for atypical pain. The patient should be moni-
tored regularly for effectiveness of analgesia, complications
of SCD and hypoxia (Table II). There are no large controlled
trials of analgesic regimens in SCD; a number of smaller
trials have generally failed to produce any optimal regimen
(Ballas, 1998)

Paracetamol and non-steroidal anti-inflammatory drugs
(NSAIDs)

These drugs are appropriate for mild to moderate pain. The
only trials of their use in SCD involve ketorolac, the most
potent NSAID. This has been shown to have an equivalent
analgesic action to pethidine and morphine in the postop-
erative setting (Gillis & Brogden, 1997), but there are few
studies in SCD. One small randomized controlled trial
showed a reduction in pethidine use in children who were
also given ketorolac compared with those given pethidine
alone (Perlin et al, 1994), while a second small randomized
controlled trial showed no additional benefit of ketorolac
over intravenous morphine (Hardwick et al, 1999). Para-
cetamol is contraindicated in patients with liver failure, and
NSAIDs should be used with caution in patients with a
history of peptic ulcer, asthma, renal failure or bleeding
tendencies. NSAIDs can be used to control mild to moderate

Table I. Pharmacological management of pain using the World
Health Organization three-step ladder.

Step 1: mild pain
Non-opioid + adjuvant
Step 2: moderate pain
Weak opioid (or low dose of strong opioid) + non-opioid +
adjuvant
Step 3: severe pain
Strong opioid + non-opioid + adjuvant
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Table II.
(A) Outline of management of acute pain in opioid-naive adults.

Guideline

1 Rapid clinical assessment

2 If pain severe and oral analgesia not effective, give strong opioids:

morphine

0-1 mg/kg i.v./s.c. repeated every 20 min until pain controlled
Then 0-05-0-1 mg/kg every 2—4 h i.v./s.c./p.o. — consider PCA
or

diamorphine

0-1 mg/kg i.v./s.c. repeated every 20 min until pain controlled
Then 0-05-0-1 mg/kg every 2—4 h i.v./s.c. — consider PCA

w

4 Prescribe laxatives routinely and other adjuvants as necessary:

Give adjuvant non-opioid analgesia: paracetamol, ibuprofen, diclofenac, ketorolac

laxatives: lactulose 10 ml/b.i.d., senna 2—4 tablets o.d., docusate 100 mg b.i.d.

antipruritics: hydroxyzine 25 mg b.i.d.
antiemetics: prochlorperazine 5-10 mg tds, cyclizine 50 mg tds
anxiolytic: haloperidol 1-3 mg p.o./i.m. b.i.d.

5 Monitor pain, sedation, vital signs, respiratory rate and oxygen saturations every 30 min until pain controlled and stable, and then every 2 h
6 Give rescue doses of analgesia every 30 min for breakthrough pains: 50% of maintenance dose
7 If respiratory rate less than 10/min, omit maintenance analgesia. If severe respiratory depression/sedation, give 100 pg naloxone i.v.,

repeating every 2 min as necessary

8 Consider reducing analgesia after 2—3 d and replacing injections with equivalent dose of oral opiate
9 Discharge patient when pain controlled and improving without analgesia or on acceptable doses of oral analgesia
10 Arrange any necessary home care and an outpatient follow-up appointment

(B) Outline of management of acute pain in opioid-naive children.

1 Rapid clinical assessment
2 If pain severe and non-opioids not effective, give opioids:

Oral regime: oral morphine 0-4 mg/kg p.o., or diamorphine 0-1 mg/kg i.v./i.m./s.c. stat, slow release morphine
1 mg/kg (rounded up to nearest 5 mg) every 12 h, with oral morphine 0-3 mg/kg every 3 h as necessary.
If more than three doses oral morphine needed in first 24 h, increase slow release morphine to 1-5 mg/kg every 12 h or consider

parenteral opiates

Parenteral opiates: diamorphine 0-1 mg/kg repeated every 20 min until pain controlled, then diamorphine 0-05-0-1 mg/kg

every 2—4 h i.v./s.c. — consider PCA

w

4 Prescribe laxatives routinely and other adjuvants as necessary:
laxatives: lactulose 2-5-10 ml/b.i.d., senna 2—4 tablets o.d.
antipruritics: hydroxyzine 5-50 mg b.i.d.

Give adjuvant non-opioid analgesia: paracetamol 20 mg/kg every 6 h, ibuprofen 10 mg/kg tds

antiemetics: prochlorperazine 250 pg/kg tds, cyclizine 12-5-25 mg tds
5 Monitor pain, sedation, vital signs, respiratory rate, oxygen saturations: every 30 min until pain controlled and stable,

and then every 2 h

6 Give rescue doses of analgesia every 30 min for breakthrough pains: 50% of maintenance dose
7 1If respiratory rate less than 10/min, omit maintenance analgesia. If severe respiratory depression/sedation, give

10 pg/kg naloxone i.v., followed by 100 pg/kg if no response

8 Consider reducing analgesia after 2—-3 d and replacing injections with equivalent dose of oral opiate
9 Discharge patient when pain controlled and improving without analgesia or on acceptable doses of oral analgesia
10 Arrange any necessary home care and outpatient follow-up appointment

pain and may have an additive role in combination with
opioids for severe pain. Ketorolac can be given by intra-
muscular injection, but intramuscular diclofenac should be
avoided, as the larger volumes and alkaline pH of this drug
can lead to the development of sterile abscesses. The role of
cyclo-oxygenase-2 (Cox-2) inhibitors is yet to be established,
but they are as effective as other NSAIDs and should be
considered in patients with a definite history of peptic
ulceration or those who develop gastrointestinal symptoms
on conventional NSAIDs.

Opioid analgesia

Opioids are used for severe pain in SCD. Ideally each admis-
sion should be treated with an individualized analgesic
regimen, accounting for the site and duration of the pain
and the patient’s history. In practice, this is often not
possible, because it is difficult for any one hospital to safely
administer a large number of different opioid protocols and
detailed information on a patient’s analgesic history may
not be readily available. All patients on regular opioids
should routinely be given laxatives.
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Co-proxamol, co-codamol and dihydrocodeine. Co-proxamol
and cocodamol are strong, oral, compound analgesics
containing paracetamol with dextropropoxyphene and
codeine respectively. These can be useful if the pain is
moderate and the patient has not already tried them. They
are not recommended for use in children and should be used
with caution if the patient may have already taken
paracetamol. Dihydrocodeine can be used similarly, but
contains no paracetamol and can be used in children.

Pethidine. The use of pethidine (meperidine) in SCD is a
cause of much conflict in the UK. Pethidine has been used
for many years in SCD and continues to be widely
prescribed, particularly in the USA (Pegelow, 1992). How-
ever, there is increasing concern regarding problems
directly related to the use of pethidine. Pethidine is short
acting with poor bioavailability and is metabolized to
norpethidine, which is a renally excreted cerebral irritant,
causing dysphoria, clonus and seizures. It is usually given
by repeated, high-dose intramuscular injections and anec-
dotally this has resulted in severe muscle damage. Pethidine
should only be used in exceptional circumstances, when
there is a severe allergy to morphine and diamorphine (see
later), and no other analgesic regimen is acceptable to the
patient. Continuous infusions of pethidine should be avoided
and it should not be used for more than 48 h or at doses
greater than 600 mg/24 h (American Pain Society,
1999a). After 48 h, the pethidine should be stopped and
an alternative opiate used if necessary. It is absolutely
contraindicated in certain circumstances (Table III).

Morphine and diamorphine. Morphine and its acetylated
derivative diamorphine are the most widely used drugs for
severe pain from SCD in the UK. Diamorphine (heroin) has
the advantage of being more water and lipid soluble,
making it faster acting and easier to inject in small volumes
of water. Some patients dislike it because of its association
with drug abuse (Clare, 1998) and, for this reason, it is not
prescribable in some countries. Although itching commonly
occurs with morphine and diamorphine, this is effectively
treated by hydroxyzine and is not a reason for using
pethidine. Severe allergy includes hypotension, broncho-
spasm and laryngeal oedema, and is very rare. Morphine
can be used similarly to diamorphine parenterally and is the
drug of choice for oral administration. Appropriate regimens
are given in Table II.

Schedules and routes of administration. Opioids can be
given orally, intravenously, by intramuscular injection or
subcutaneous injection. Oral analgesia can be used to treat
moderate pain prior to deciding on hospital admission and

Table III. Absolute contraindications to pethidine in SCD.

Impaired renal function

Taking monoamine oxidase inhibitors

History of fits

History of mood swings/dysphoria on pethidine

Evidence of infection or muscle damage at injection sites

(Doses should not exceed 600 mg/24 h and the duration of use
should be less than 48 h)
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has been shown to be effective in children after initial
intravenous treatment with a single injection (Jacobson
et al, 1997). Increasingly children are managed solely with
oral analgesia and, as these children grow-up, it is likely that
oral analgesia will be used to manage the majority of painful
episodes in all ages. Intramuscular injections have been
widely used in SCD, particularly for giving pethidine.
Repeated intramuscular injections can be associated with
unpredictable absorption and potentially serious muscle
fibrosis, contra-indicating this route of administration.
Intravenous analgesia is rapid and avoids absorption prob-
lems but repeated venous cannulation can lead to a loss of
peripheral venous access. Subcutaneous injection is prob-
ably the route of choice in SCD, although again absorption
can be unpredictable and injection sites should be rotated.

Analgesia may be given continuously, intermittently or
a combination of both. It can be administered by
medical/nursing staff or be based around a patient-con-
trolled analgesia system (PCA). Continuous infusions should
not be used unless there are established protocols for
monitoring respiratory rate, hypoxia and sedation, and an
established number of nurses trained in their use to ensure
that this monitoring occurs effectively. Intermittent injec-
tions may provide less consistent pain relief and make
considerable demands on nursing time, but are safer. PCA
has been developed for the management of postoperative
pain and its use has not been systematically studied in SCD,
but a number of small studies in the early 1990s suggested
that it could be effective for acute sickle pain, in both adults
and older children (Holbrook, 1990; McPherson et al, 1990;
Gonzalez et al, 1991; Shapiro et al, 1993). However, some
patients seem unable to achieve adequate pain relief from
PCA, and PCA should not be started until the acute pain is
under control from bolus opioids (American Pain Society,
1999a). PCA should also not be used unless relevant
protocols are in place, and the nursing and medical staff are
familiar with its use. A small retrospective chart review of
children with sickle cell pain treated with PCA suggested
that high-dose PCA with low basal infusion rate was more
effective than low PCA with high basal infusion, resulting in
fewer days in hospital and more rapid pain control
(Trentadue et al, 1998). At its simplest, PCA can be used
to enable the patient to administer intermittent injections,
without a basal infusion (Table IV).

Adjuvant medications
Sedatives and anxiolytics are sometimes used in agitated or
frightened patients, although they should not be used as a

Table IV. Example of a PCA diamorphine regimen for an adult
>50 kg.

To be started once pain is controlled
Continuous infusion 0-10 mg/h
PCA bolus dose 2-10 mg

Dose duration 1 min

Lockout time 20-30 min

Monitoring should proceed as listed in Table II.
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substitute for adequate analgesia. Laxatives should be
routinely prescribed for people receiving regular opioids,
and regular antiemetics and antipruritics will frequently be
necessary (Table II). SCD is believed to be a prothrombotic
state (Wright et al, 1997) and painful crises can result in
prolonged periods of relative immobility in bed. Prophylactic
anticoagulation should, therefore, be considered for all
patients who are confined to bed for more than 16 h/d,
particularly if there are additional risk factors for venous
thrombosis, such as previous history of venous thrombosis,
increasing age, or insertion of a femoral line.

NON-PHARMACOLOGICAL PAIN MANAGEMENT

Psychological and behavioural approaches

A number of strategies are potentially of benefit but, as with
most aspects of management, there is little objective
evidence to support one approach over another. Both
adults and children are often very frightened during
admission for a painful crisis, and will benefit from simple
reassurance. Distraction and entertainment may be of some
benefit, and include television, video games, repeating
inspirational phrases and mental calculations. In general,
it is difficult to provide therapies specific to sickle cell pain
except in centres with large numbers of patients, although
attempts should be made to provide a pleasant, distracting
environment and integrate care with what is used for other
patients experiencing acute and chronic pain. Studies have
suggested that cognitive behavioural therapy for chronic
pain can teach patients coping strategies that are also
useful for acute pain (Thomas et al, 2001). Community
nurses may play an important role in educating patients
and parents at home, such that they fully understand their
disease and can act as ‘expert patients’ on admission to
hospital.

A number of small studies have shown beneficial effects of
patient education, behavioural and cognitive strategies,
biofeedback techniques, and hypnosis, but no clear picture
emerges as to how to harness these possible benefits in
routine care of sickle cell pain (Anie & Green, 2002).

Physical approaches

There are theoretical and intuitive reasons why local
application of heat pads and massage might be useful,
but little evidence of direct benefit. Heat pads should be
used with caution in patients on opioids as the asso-
ciated sedation may allow skin burns to occur. Transcuta-
neous electrical nerve stimulation, acupuncture and
acupressure may again be beneficial when practised
appropriately, but there is little evidence to support their
generalized use.

Recommendations on the management of pain
Paracetamol and NSAID’s should be used with opioids to
control severe pain (C).

Laxatives should be prescribed routinely with opioids
(©).

Pethidine should not be used for routine analgesia (C).

Morphine or diamorphine should be used as first
choice opiate analgesics (C).

In children, oral analgesia should be used preferen-
tially, although very severe pain may require initial
control with parenteral analgesia (C).

PCA may be helpful, if the appropriate protocols and
expertise are available. The majority of the drug should
be given as boluses, with a low rate of basal infusion (C).

FURTHER INVESTIGATIONS AND MONITORING

The patient should be monitored throughout their admission
for pain, complications of SCD and complications of treat-
ment. Once the patient’s pain is controlled on a stable anal-
gesic regimen, they should be monitored every 2 h for pain
control (using a pain chart), sedation, respiratory rate and
oxygen saturation, and every 4 h for temperature and pulse.

Full blood count, urea, creatinine and electrolytes should be
performed on all patients requiring admission. Further
investigations should be directed towards specific clinical
problems. The following investigations may be useful but
should not be performed routinely, without specific indication:
e chest radiograph (febrile, breathless, tachypnoea, chest

pain, chest signs, reduced oxygen saturations);

e arterial blood gases (oxygen saturations <95%, unex-
plained drowsiness);

o liver function tests (LFT’s), (amylase, increased jaundice,
abdominal pain);

o reticulocytes (haemoglobin lower than normal or falling);

e blood and urine cultures (febrile, rigors, hypotensive);

e ultrasound abdomen (abnormal LFT’s, abdominal pain,
splenomegaly);

e parvovirus B19 serology (reticulocytopenia);

e computerized tomography/magnetic resonance imaging
(MRI) scans of brain (if seizure, transient ishaemic attack,
stroke, severe headache).

Limb radiographs should not be performed unless there
are other worrying features, such as a history of trauma or
persistent, unexplained swelling. Sickling may cause locali-
zed, painful swelling, and differentiation from osteomyelitis
is difficult. High fevers, positive blood cultures and high
C-reactive protein (CRP) level should increase the suspicion
of osteomyelitis. Bone scans are generally unhelpful and
MRI scanning may help to make the diagnosis.

FURTHER MANAGEMENT

Fluid replacement therapy

Altered renal function characterized by hyposthenuria is
present from early infancy (Keitel et al, 1956). Fluid balance
should be monitored in all patients. The patient should be
encouraged to take oral fluids (60 ml/kg/24 h in adults). If
the patient is unable to drink sufficient amounts or is
vomiting, intravenous or nasogastric fluids are necessary at
a similar rate. Cannulation of veins in the legs, ankles and
feet should be avoided because of the risk of venous
thrombosis and leg ulceration. Central lines, including
femoral lines, should be avoided unless needed for life-saving

© 2003 Blackwell Publishing Ltd, British Journal of Haematology 120: 744-752





blood transfusions, because of the high rate of complications
(Mehta et al, 2002). Although adequate hydration is
important, there is little evidence to direct the choice of
intravenous fluid. Dextrose (5%) can induce hyponatraemia,
which may be of marginal benefit during painful crises (Rosa
et al, 1980, 1982), although significant hyponatraemia
should be avoided.

Oxygen

There have been no large trials of oxygen therapy for acute
pain in SCD. Two small, randomized control trials showed
no clinical benefit for routine oxygen administration
(Robieux et al, 1992; Zipursky et al, 1992). Oxygen should
be given if pulse oximetry shows the oxygen saturation is
below the patient’s known steady-state level. Some patients
have low steady-state oxygen saturations, which appear to
be well tolerated without oxygen. (Homi et al, 1997); if a
patient’s steady-state oxygen saturation is not known, then
oxygen should be given when the pulse oximetry shows
oxygen saturation is below 95%.

Antibiotics

There are no trials assessing the use of antibiotics in painful
sickle cell crises. It is established that SCD patients are more
susceptible to serious infection, particularly from Streptococ-
cus pneumoniae, Haemophilus influenzae B, meningococcus and
Salmonella species, related to hyposplenism and more subtle
alterations in immunity (Leikin et al, 1989). All children
should be taking penicillin prophylaxis and this should be
continued. Older patients should continue with whatever
prophylactic regime they are taking. Broad-spectrum anti-
biotics should be started if the patient is febrile (temperature
> 38°C), generally unwell, has chest symptoms or signs, or
infection is suspected for some other reason. White cell counts
are routinely elevated in SCD and leucocytosis does not
always equate with infection. Antibiotic choice will depend
on local policies but should cover likely pathogens, e.g.
ceftriaxone in children, amoxycillin or cefuroxime in adults. If
chest signs are present, a macrolide should also be given, e.g.
erythromycin (Vichinsky et al, 1997; Anonymous, 2001). If
a patient is receiving iron chelation with desferrioxamine or
deferiprone and has abdominal pain or diarrhoea, the
chelation should be stopped, blood and stool cultures sent,
and ciprofloxacin given to treat possible Yersinia infections.

Blood transfusions

Haemoglobin may fall 1-2 g/dl in an uncomplicated
painful crisis, but blood transfusion is not routinely indica-
ted. Blood transfusions should be used if the patient develops
signs or symptoms which may be due to anaemia, including
unexplained tachycardia, tachypnoea, dyspnoea and
fatigue. A low reticulocyte count (< 100 x 10°/1) and a
falling haemoglobin make transfusion more appropriate.
Typically, blood transfusion will not be necessary unless the
haemoglobin has fallen more than 2 g/dl and is below
5 g/dl, and should aim to return the haemoglobin to the
steady-state level. Blood should be leucocyte depleted and
matched for Rh (C, D and E) and Kell antigens (Vichinsky
et al, 1990). If blood transfusion becomes necessary, the
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possibility of splenic or hepatic sequestration, or parvovirus
infection should be considered. Exchange transfusions are
indicated for severe chest crises, suspected cerebrovascular
events and multiorgan failure.

Physiotherapy

Incentive spirometry, performed regularly every 2 h, has
been shown to be beneficial in patients with chest pain, back
pain, chest infection or hypoxia, reducing the risk of acute
chest syndrome and atelectasis (Bellet et al, 1995). Physio-
therapy may have a role in aiding mobilization as acute
pain is settling and in chest infections.

Other drugs

There is no evidence that any drug is effective at altering the
natural history of an acute painful crisis. Hydroxyurea has
been shown to significantly reduce the frequency of painful
crises (Charache et al, 1995), but its role during acute pain
is unclear. Hydroxyurea should be stopped during an acute
crisis if there is neutropenia (< 1 x 10°/1), thrombocytope-
nia (< 100 x 10°/1) or reticulocytopenia (< 100 x 10°/1).
High-dose intravenous methylprednisolone has been used
in children, with possible benefit but a high ‘relapse’ rate,
making it of little overall benefit (Griffin et al, 1994).

NURSING CARE

There has been research that indicates the complex issues
surrounding the nursing of a patient during a painful crisis
(Alleyne & Thomas, 1994; Oni, 1998). There is general
agreement that appropriate nursing is very important and
the need for further research in this area was identified
several years ago (Anionwu, 1996). It is recommended that
nurses caring for sickle cell patients should have an interest
in the condition and be provided with continuing education
and support (Streetly et al, 1997). In particular, training
may be necessary to avoid negative attitudes from staff, and
to address the issues of perceived racism and possible
cultural differences in expressing feelings (Anionwu &
Atkin, 2001). Nurses should be able to recognize and assess
pain, help the individual cope, cannulate veins and under-
take phlebotomy, recognize signs of complications, identify
psychosocial problems, and involve appropriate support
agencies. Nurse practitioners with an interest in SCD may
play an important role in more specialized procedures, nurse
education and maintaining nursing standards.

Recommendations on further investigation, management and
nursing

Full blood count should be performed on all admis-
sions and other investigations dictated by the clinical
situation (C).

Intravenous fluids should not be used routinely, but
should be given if the patient is unable to drink, is
vomiting or has diarrhoea. Nasogastric fluids should be
considered as an alternative to intravenous fluids (C).

Oxygen should not be used routinely, but is appro-

priate if oxygen saturation is less than 95% (C).
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Cannulation of feet and legs should be avoided, and
central lines only used if necessary for life-saving blood
transfusion (C).

Broad-spectrum antibiotics should be used if the
patient is febrile (T > 38°C), systemically unwell, or
has chest symptoms (C).

Blood transfusions should not be used as a treatment
for pain, but are important for symptomatic anaemia (C).

Blood for transfusion should be leucodepleted and
matched for Rh (C, D and E) and Kell antigens (B).

Incentive spirometry should be used for patients with
chest or back pain (A).

Patients should be monitored every 2 h for pain
control (using a pain chart), sedation, respiratory rate
and oxygen saturation, and every 4 h for temperature
and pulse.

ACUTE COMPLICATIONS

It is beyond the scope of these guidelines to give recom-
mendations on the management of all the complications of
SCD. It is important to monitor for the following problems
during an apparently uncomplicated painful crisis:

e acute chest syndrome or chest crisis;
abdominal crisis;
priapism;
stroke;
sequestration crises.

PAEDIATRIC ISSUES

As for adults, children should ideally be assessed and nursed
on a ward where staff are familiar with SCD. Care should be
multidisciplinary, and include paediatricians, haematolo-
gists, nurses and pain control specialists. GP’s should be
involved and informed when the patient is discharged to
allow early home visiting. Parents may not yet be familiar
with the spectrum of the severity of sickle crises and will
require support and education. Dactylitis is more common
in young children and may be managed at home with good
hydration and analgesia (paracetamol, ibuprofen). Many
episodes of pain may be managed at home with oral
analgesia. Severe pain may require admission and the
majority of episodes can be managed with oral analgesia,
following rapid control with parenteral morphine (Jacobson
et al, 1997) (Table IIB). In a minority of cases, it may be
necessary to use parenteral analgesia, either by continuous
infusion or a patient/nurse-controlled pump. Methods of
pain assessment depend critically on the age and cognitive
abilities of the child (American Pain Society, 1999b).

SPECIAL CIRCUMSTANCES

Pregnancy

Pregnancy can exacerbate the frequency of painful crises,
particularly in the third trimester and postpartum period
(Adams, 1996). Painful crises should be managed as for the
non-pregnant patient, and opiate analgesia should be given

as necessary. Painful crises in the last trimester may follow
a prolonged course and not fully resolve until delivery
occurs. Many maternal and fetal complications of preg-
nancy are more common in SCD, including pre-eclampsia,
premature labour and intrauterine growth retardation.
Regular blood transfusions are sometimes used to try and
improve pregnancy outcome, although their exact role is
not defined. If a woman has severe problems in pregnancy
related to SCD, then regular blood transfusions during the
third trimester may be appropriate. Close involvement of
midwifery, obstetric and haematology teams is important
during the admission and throughout the pregnancy. If
opiates have been used in the days and hours leading up to
labour, neonatologists should be alerted and be present at
delivery in case of fetal sedation or dependence.

Renal failure

Renal impairment increases in frequency with age in sickle
cell patients, particularly after the age of 40 years. In people
with known renal impairment, the doses of renally excreted
drugs should be adjusted and pethidine, in particular,
should be avoided, as its toxic metabolite norpethidine is
renally excreted. Care should also be taken with long-acting
opiates. NSAID’s can worsen renal function; if they are
used, the dose should be adjusted and limited to 5 d (Allon
et al, 1988).

Long-term opiate use

Some patients with severe chronic pain may be admitted
with acute pain while still taking regular oral opiates. The
regular opiate should be continued at its normal dose and
additional analgesia given to treat acute pain in the normal
way. When the pain has improved sufficiently, the patient
should be discharged on his/her normal opiate dose. It
should be made explicit whether the hospital or GP
prescribes the long-term opiates, and the GP should be kept
informed of the clinical situation.
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APPENDIX

Classification of grades of recommendations

A Requires at least one randomized controlled trial as
part of a body of literature of overall good quality and
consistency addressing specific recommendation

B Requires the availability of well-conducted clinical studies,
but no randomized clinical trials on the topic of
recommendation

C  Requires evidence obtained from expert committee
reports or opinions and/or clinical experiences of respected
authorities. Indicates an absence of directly applicable clinical
studies of good quality
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