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ABSTRACT

Sickle cell disease (SCD) is the most common inherited disease worldwide and is associated with
anaemia and intermittent painful crisis. Pregnant women who are affected are known to have increased
maternal and fetal mortality and morbidity. Acute chest syndrome (ACS) is an uncommon but serious
complication in pregnant women with SCD that can lead to death. We present two cases of patients with
SCD, both of whom had severe ACS within 24 hours post Caesarean section. By accurate diagnosis
and appropriate management by a multidisciplinary team, both mothers and fetuses had excellent
outcomes. It is suggested that prompt recognition of ACS in a pregnant woman with SCD and
collaborative medical and obstetric management are essential to optimize maternal and fetal outcomes.
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INTRODUCTION
Sickle cell disease (SCD) is a common autosomal recessive
haemoglobinopathy, which affects about 270 million
heterozygote carriers worldwide. Sickle cell disease typically presents with repetitive sickling crises. Acute chest syndrome (ACS) is a vaso-occlusive crisis of the pulmonary
vasculature in patients with SCD (1). Acute chest syndrome
is most commonly triggered by infections, dehydration
and acidosis (2, 3); however, pregnancy and surgery can
exacerbate ACS, leading to this complication as well (3, 4).
We present two cases of severe ACS in patients with SCD
post Caesarean delivery, both of whom developed severe
ACS within 24 hours post Caesarean section. Both had
excellent maternal-fetal outcome after prompt recognition
and multidiscipline intervention.

CASE REPORTS
Case 1
A 28-year old woman, gravida 1, para 0 (G1 P0), gestational
age 31 weeks + 3 days of mixed ethnicity (Black and East
Indian) with known SCD and no prior history of ACS was
referred to our department with a one-day history of back
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pain, joint pain and chest pain. She recognized her symptoms
as a crisis, as she had previous episodes, the most recent
being five years ago. Other pertinent past medical and
surgical history was that of cholecystectomy three years
prior. On admission, her vital signs were all within normal
ranges. She was admitted and placed on oxygen therapy, was
rehydrated and received analgesia and corticosteroids for
fetal lung maturity. Initial investigations revealed
haemoglobin (Hb) 5.0 g/dL, white blood cell (WBC) 20 x
109/L, neutrophils 86%, lymphocytes 14%, platelet (Plt) 532
000/mm3, total bilirubin (TBil) 4.9 mg/dL and direct bilirubin
(DBil) 3.1 mg/dL. Sickling test was positive (hooks
method). Renal function and electrolytes were all within
normal ranges. She was transfused one unit of packed red
blood cells (RBCs). Later that day, she com-plained of
headaches and vital signs revealed an elevated blood pressure
of 170/110 mmHg and 2+ urine protein on dipstick. She was
diagnosed with new-onset severe pre-eclampsia, and started
on antihypertensives: methyldopa 500 mg, three times a day,
ahydralazine 5 mg intravenously, PRN. Intravenous
magnesium sulfate loading dose was given, followed by
maintenance doses; prophylactic ceftriaxone was also
commenced. She was managed expectantly on the ward for a
week with daily non-stress test (NST) and weekly
biophysical profile (BPP) for severe pre-eclampsia and sickle
cell crisis. Her chest and joint pains improved significantly
but her pre-eclampsia laboratory values showed worsening
disease: Hb 8.0 g/dL, Plt 128 000/mm3, creatinine (Cr) 1.0
mg/dL, aspartate transaminase (AST) 139 U/L and alanine
transaminase (ALT) 61 U/L. The decision was made for
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delivery via Caesarean section on account of worsening preeclampsia prior to 34 weeks gestational age and breech
presentation of the fetus. Caesarean delivery was done under
spinal anaesthesia on day eight of admission (32 + 4 weeks)
and a live female neonate weighing 2020 g with Apgar scores
of 9 and 10 at one and five minutes, respectively was
determined. Intraoperative blood loss was 250 mL.
Postoperatively, her Hb was 6.0 g/dL and she had one
unit of packed RBCs transfused. She was noted to have
arterial blood oxygen saturation (SpO2) values of 95–96% on
room air, but this improved with oxygen therapy via face
mask. Approximately 24 hours postoperatively, she
complained of increasing chest pains and shortness of breath;
her oxygen saturation dropped to 90% with continuous
oxygen therapy and she was transferred to the intensive care
unit (ICU). Initial arterial blood gas (ABG) revealed partial
pressure of carbon dioxide (PCO2): 25%, partial pressure of
oxygen (PO2): 69%, base excess (BE) -8 mmol/L,
bicarbonate (HCO3) 16.6 mEq/L, oxygen saturation (SO2)
94% and total carbon dioxide (TCO2) 17 mmol/L. She was
intubated and placed on mechanical ventilation. Chest X-ray
revealed bilateral infiltrates in the lung fields (Figure). She
also had a fever and a lung infection was suspected, thus
vancomycin was added to her antibiotic therapy. She
remained intubated and on mechanical ventilation for five
days. Further management of her ACS involved one
additional unit of packed RBC and four units fresh frozen
plasma (FFP), oral antihypertensive and chest physiotherapy.
Her WBC count improved and she made a full recovery from
her ACS. After 18 days of hospital admission, she was
discharged. Electrophoresis results drawn before discharge
revealed HbA: 30.3%, HbF: 9.3% and HbS: 58.4%.

Figure: Chest X-ray showing bilateral infiltrates in the lung fields of Case
1.

Case 2
A 28-year old female, G1 P0 of mixed ethnicity with known
SCD was admitted to our obstetric department at GA 35 + 2
weeks for severe intrauterine growth restriction (IUGR) and

oligohydramnios. She was a member of our clinic since 11
weeks gestational age and showed signs of IUGR starting at
24 weeks gestational age. She had one previous admission at
31 + 6 weeks for back pain at which time she was given
analgesics and discharged. Her last sickle cell crisis was five
years prior to her pregnancy and she had received a total of
seven blood transfusions in her life, the last at three years of
age.
On admission, all vitals were within normal ranges.
Her laboratory results on admission were noted to be: Hb 8.0
g/dL, Cr 0.7 mg/dL, blood urea nitrogen (BUN) 10 mg/dL,
DBil 1.8 mg/dL, TBil 4.4 mg/dL, AST 59 U/L, ALT 34 U/L.
She had one unit RBC transfused. On day four of admission,
while receiving a routine antenatal fetal tracing, the patient
was found to have repetitive late decelerations. She
subsequently had an emergency Caesarean delivery at gestational age 35 + 6 weeks on account of suspected fetal
distress. A live male neonate with Apgar scores of 9 and 10,
at one and five minutes, respectively was delivered.
Intraoperative blood loss was 350 mL and she had one more
unit RBC transfused postoperatively. At 12 hours post
Caesarean section, she presented with tachycardia and
tachypnoea. Vital signs were the following: heart rate: 120
bpm, respiratory rate: 40/m, blood pressure 114/78 mmHg,
SpO2 92%. On examination, the patient was found to have
crepitations bilaterally in both lung fields. She was given
nebulizer treatments and observed closely in the ICU with
multidisciplinary management by internal medicine, obstetrics and the ICU team. Imaging done in ICU included a
chest X-ray showing bilateral infiltrates in both lung fields.
Her condition initially improved; however, 26 hours postoperatively, the patient decompensated and was intubated
and placed on mechanical ventilation. At this point, her ABG
results were: pH 7.34, BE 13 mmol/L, PCO2 22.7 mmHg,
HCO-3 12.3 mEq/L, PO2 52 mmHg, TCO2 13 mmol/L. She
was managed with hydration, sodium bicarbonate, hydrocortisone, ceftriaxone, vancomycin and heparin. She showed
steady improvement on ventilatory support and on day 10 she
was extubated. On day one post-extubation she complained
of shortness of breath; she was nebulized and her condition
improved. On day two post-extubation, she showed signs of
respiratory distress with bilateral crepitations. She was reintubated for seven days, until pulmonary status improved
enough to eventually extubate. After 27 days of hospitalization, the patient was discharged. Postpartum evaluation
revealed mother and infant both doing well with no signs of
ongoing maternal pulmonary complications.

DISCUSSION
Pregnancies complicated by SCD are at increased risk of
pyelonephritis, pulmonary infarction, pneumonia, preterm
premature rupture of membranes, intrauterine growth
restriction, low birth weight and prematurity. An increased
risk of pre-eclampsia and gestational hypertension has been
shown in both large retrospective studies and smaller
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observational studies (5, 6). Nonetheless, advances in general
medical care, transfusion medicine, prenatal sur-veillance
and neonatology have improved the mortality associated with
SCD and pregnancy. Thus, obstetrics and neonatology
experts do not discourage women with SCD from attempting
pregnancy (7, 8). Upon reviewing the literature, we found
limited data from underdeveloped countries with limited
resources on management of SCD in pregnancy. In the two
cases presented here, complications occurred in the third
trimester and new onset ACS happened post Caesarean
delivery. Case one had a painful crisis and severe preeclampsia and subsequently had Caesarean section; case two
developed IUGR and oligohydraminos and eventually had
Caesarean section due to fetal distress.
The mortality rate for women with SCD is 72.4 deaths
per 100 000 deliveries, compared with a mortality rate of
12.7 deaths per 100 000 deliveries for women without SCD
(2). Most deaths in pregnant women with SCD are attributable to thromboembolic events (7). Acute chest syndrome, although uncommon during pregnancy, is another
important cause (3, 9).
Acute chest syndrome is defined as the presence of a
new pulmonary infiltrate with one or more symptoms, such
as fever, cough, sputum production, tachypnoea, dyspnoea,
or new-onset hypoxia. Acute chest syndrome is a severe
pulmonary complication in pregnant women with SCD and is
seen in 7–20% of pregnancies (5, 10). The exact pathophysiology of ACS is uncertain; the aetiology of its associated
respiratory compromise is multifactorial (11, 12). Acute
chest syndrome has been attributed to direct consequences of
HbS such as pulmonary vaso-occlusion, fat emboli from
bone marrow infarctions, and subsequent hypoventilation.
Infectious aetiologies have also been implicated (3).
Furthermore, ACS appears to be associated with other
pathological processes, such as aspiration, trauma, asthma
and iatrogenic causes. Upon reviewing the literature, we
were not able to find any ACS case which was thought to
have been triggered by Caesarean delivery.
Acute chest syndrome is characterized by a new
infiltrate on chest X-ray in association with respiratory signs
and symptoms. It is difficult to distinguish from pneumonia,
and can co-exist with infection (1). Hypoxia is an early sign
of acute chest syndrome. The differential diagnosis of ACS
is pulmonary embolism (3), which is also more common in
pregnancy in women with SCD. This diagnosis should be
considered in women presenting with chest pain and hypoxia,
especially if chest X-ray is normal. Both patients had
emergency Caesarean section secondary to obstetric indications, thus the immediate preoperative physical examination
was limited. Both patients, however, had a normal pulmonary examination with no respiratory symptoms prior to
Caesarean section. In addition, normal oxygen saturation was
detected before and during the Caesarean delivery. Twentyfour hours after the deliveries, both patients complained of
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shortness of breath and severe hypoxia, confirmed by ABG.
Based on these findings, the diagnosis of ACS was made in
each of these patients.
Treatment of ACS entails antibiotics, supplemental
oxygen, analgesics, hydration, and either simple or exchange
RBC transfusions (5). Simple RBC transfusions may increase oxygen-carrying capacity but can also increase blood
viscosity, which may promote further sickling. Exchange
transfusions replace sickled RBCs with normal RBCs
without altering blood viscosity and, consequently, improve
delivery of oxygen to oxygen-deprived tissues. The decision
for simple or exchange transfusion ideally should depend on
the severity of the situation (6, 13). Exchange transfusion is
recommended in the treatment of severe complications such
as ACS, stroke and multi-organ failure in patients with SCD.
Our two cases both had ACS, but as they were cared for in a
resource-poor setting, exchange transfusion was not available for their treatment. Simple transfusion was therefore
performed under close monitoring. The patients were transfused with a goal haemoglobin of 8 g/dL, and after reaching
that point, blood transfusion was strictly limited in order to
prevent increased blood viscosity, which may promote
further sickling.
Supplemental oxygen for drop in pulse oximetry by 4%
over baseline, or values < 92% is advised (12). Continued
respiratory therapy is also recommended, and bronchodilators for patients with reactive airway disease should be
considered (12). Mechanical ventilation is another key to
success which was able to be provided in these two cases.
There are no randomized controlled trials providing
evidence about optimal timing of delivery. Once women
reach 38 weeks gestation, they should be monitored weekly,
and if there are any signs of maternal or fetal complications
eg hypertension, proteinuria or poor fetal growth, delivery
should be considered (5). Most women will go into spontaneous labour, and vaginal delivery is the recommended
mode of delivery. Indications for Caesarean section should
be based on the usual obstetric indications (2), and acute
painful crisis does not constitute an indication (5). In the
cases we present, one was delivered at 32 weeks 4 days
gestational age because of worsening severe pre-eclampsia
(obstetric indication). The second was delivered at 35 weeks
and 6 days gestational age due to fetal distress.
Prophylactic transfusion before a Caesarean delivery to
avoid precipitating a crisis due to blood loss is not only
acceptable but encouraged in patients with haemoglobin 7 to
8 g/dL or less, which was done in the cases presented here.
Since ACS may occur as a postoperative complication in
patients with SCD, especially following abdominal surgery
(4, 14), vaginal delivery is preferred over Caesarean delivery
when possible.
Although most women typically know their diagnosis
of sickle cell disorder before their pregnancy, a definitive
diagnosis or confirmation and characterization by haemoglo-
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bin electrophoresis is required. Both of our patients presented with known diagnosis of SCD.
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