REVIEW ARTICLE

Sickle Cell Anemia in Pregnancy

Richa Saxena®, Huma Sadaf?

ABSTRACT

Sickle cell disease (SCD) is the most common hereditary disease globally, linked with anemia and recurrent severe pain. Pregnancy in a patient
with SCD is related with high levels of maternal and fetal morbidity and mortality. Studies on potential complications during pregnancy have
generated mixed data. However, it is generally accepted that women with SCD are at higher risk of adverse pregnancy outcomes and maternal
mortality. Patient care has developed much over time. Nevertheless, some of the definite management issues still remain unanswered. Excellent
prenatal monitoring and aggressive intervention should be established when difficulties arise for the effective management of the pregnant
patient with SCD. This article discusses the etiology and the diagnosis including the clinical presentation, investigations, neonatal screening,

peripheral smear, and the available management options.
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INTRODUCTION

Sickle cell disease (SCD) is a group of genetic single-gene autosomal
recessive disorders caused by the “sickle” gene, which affects
hemoglobin structure. This includes sickle cell anemia (HbSS) and the
heterozygous situations of hemoglobin S and additional clinically
atypical hemoglobin, e.g., combination with hemoglobin C (giving
HbSC), combination with -thalassemia (giving HoSB thalassemia), and
combination with hemoglobin D, E, or O-Arab. All of these genotypes
will result in a nearly comparable clinical phenotype of variable
severity. Sickle cell trait (HbAS) is more common than the homozygous
condition (HbSS). Sickle cell disease is most predominant in Central
America, Middle East, Caribbean, and some parts of India. Therefore,
this disease is typically prevalent among the immigrant population in
the UK.""* Nwabuko et al. found out that Nigeria has high prevalence
of sickle cell anemia in pregnant population. Late antenatal booking,
anemia, and poor education are the major factors responsible for poor
pregnancy consequences in that particular region.>

ETioLoGgy

Sickle cell disease is characterized by an abnormality in the
structure of globin chain rather than its production. The most
common and clinically most important form is HbS, where there
is a single amino acid substitution (from glutamic acid to valine) in
the B-globin chain. This makes the hemoglobin molecule unstable
in the deoxygenated state. These result in the polymerization of
the abnormal hemoglobin in low-oxygen conditions, leading to
the formation of rigid and fragile sickle-shaped red cells.5"® These
cells areliable to an increased breakdown, which causes hemolytic
anemia, and vaso-occlusion in the small blood vessels. These
are responsible for most of the complications of SCD, including
acute painful crises, stroke, pulmonary hypertension (PH), renal
dysfunction, retinal disease, leg ulcers, cholelithiasis, and avascular
necrosis (which ordinarily disturbs the femoral head and may
require hip replacement). Kato et al. describe hemolysis as a major
factor responsible for severity as well as complications of sickle cell
anemia.’ Previously SCD was related to a high rate of early mortality.
However, these days in the UK, majority of children born with
SCD have an average life expectancy of about mid-50s. Thus, the
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women with SCD are likely to live till the reproductive age-group
and conceive and become pregnant.

DiaGNoOSIS

Clinical Presentation

Clinical features of sickle cell syndrome include chronic hemolytic
anemia, painful crisis, hyposplenism, increased risk of infection, avascular
bone necrosis, and increased risk of cerebrovascular accident.'’

A prospective cohort study done by Resende Cardoso et al. on
two groups of pregnant women: group | (hemoglobin SS and three
hemoglobin S/B°-thalassemia) or group Il (hemoglobin SCand one
hemoglobin S/B*-thalassemia) reveals that vaso-occlusive crisis,
transfusions in antepartum and postpartum period and preterm
deliveries were more frequently seen among group |. Risk of
infection and episodes of painful crisis were the same among both
the groups. Almost one third of women had a near miss."!

INVESTIGATIONS

According to National Health Service (NHS), UK, screening before
pregnancy is necessary to assess the carrier of sickle gene or severity
of sickle disease. The NHS recommends tests to be done before 10
weeks of pregnancy.

Screening for PH with Echocardiography

In patients having SCD, the occurrence of PH is increased and is
linked with a rise in mortality rate. A review article published by
Simonneau and Parent says that there is a 30% risk of developing
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PH with SCD."? A tricuspid regurgitant jet velocity of >2.5 m/second
through the tricuspid valve is related with an increased risk of PH."

Screening for Preeclampsia

Measurement of blood pressure and urinalysis (for proteinuria)
should be performed to identify women with preeclampsia. Renal
and liver function tests should be performed annually to identify
sickle nephropathy and/or deranged hepatic function.'

Retinal Screening

Proliferative retinopathy is common in patients with SCD, especially
patients with HbSC, and can lead to loss of vision.

Screening for Iron Overload

In women with a higher ferritin level, or those who have had
transfusion in the past, T2 star cardiac magnetic resonance imaging
should be executed to measure the body’s iron load.

Screening for Red Cell Antibodies

Presence of red cell antibodies may indicate an increased risk of
hemolytic disease of the newborn.

NeoNATAL DISEASE SCREENING

Pilot studies on newborn screening for SCD worldwide indicate the
use of high-performance liquid chromatography or electrophoresis.”®
However, nowadays many point-of-care devices are available
for screening, which are either paper-based screening protocols
or antibody-based rapid diagnostic devices with lateral flow
immunoassay technologies. To analyze the effectiveness of new
screening method, Piety et al. performed a cohort on 159 newborns,
suggesting 81.8% sensitivity and 83.3% specificity for HBs, and
100.0% sensitivity and 70.7% specificity for SCD in the newborns.'®

Peripheral smear in case of sickle cell anemia shows the
presence of crescent-shaped target cells. There may be presence
of characteristic sickle-shaped cells (Fig. 1). If the personis asplenic,
there may be presence of red blood cells containing nuclear material
(Howell-Jolly bodies)."”

MANAGEMENT

Areview published by Rogers and Molokie indicates that pregnant
women having SCD suffer more due to the undergoing normal
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Fig. 1: Peripheral smear in case of sickle cell anemia (arrow indicates
sickle-shaped cells)

physiological pregnancy changes as well as the damages caused
by SCD. All these changes might affect the vital organs adversely. A
meticulous approach to manage the condition can save the mother
as well as the fetus from debilitating complications.'®

Preconceptual Care

It is usual to diagnose SCD during pregnancy because a vast
majority of infected individuals are aware of the diagnosis right
from the childhood. Milder forms of the disease (e.g., HbSC) may
be diagnosed for the first time during pregnancy or just prior to
conception.

Prepregnancy Counseling

Green-top Guidelines (2011) of Royal College of Obstetricians
and Gynecologists (RCOG) suggest screening of end-organ
damage in women having SCD should be seen preconceptually
by a sickle specialist.'® Primary care physicians have a noteworthy
role in preconceptual screening, together with the provision
of contraceptive advice. Women suffering from SCD should be
given not only the general preconceptual care, which is delivered
to all women, but also extra instruction allied to vaccinations,
medications, and circumvention of sickling crisis. She should
be counseled regarding the role of dehydration, cold, hypoxia,
overexertion, and stress in precipitating the sickle cell crises. She
should also be advised regarding the risk of deteriorating anemia,
the increased risk of sickling crises, acute chest syndrome (ACS),
and therisk of increased infection (especially urinary tract infection)
during pregnancy.?’

Genetic Screening

Hemoglobinopathy status of the partners of the patients with SCD
should be determined before they get on with their pregnancy.
If a partner is identified as a carrier of, or affected by, a major
hemoglobinopathy, per the National Screening Committee
Guidance, they should receive counseling and advice regarding
the reproductive options. For couples having in vitro fertilization,
sperm donors should also be screened for hemoglobinopathies.?'

Supplementation with Folic Acid

According to the World Health Organization (WHO), 60 mg of
elemental iron and 400 pg of folic acid, once or twice a day, should
be given to every pregnant woman. However, Green-top Guidelines
(2011) of RCOG recommend 5 mg of folic acid once in a day for
a pregnant woman with SCD preconceptually as well as during
gestation. A randomized controlled trial conducted by Blencowe
reveals that folic acid could possibly reduce the risk of miscarriage
and birth defects such as spina bifida in the fetus.??

Hydroxycarbamide
This drug has proved to reduce the occurrence of difficulties
such as acute painful crises and ACS in individuals with SCD.
Hydroxycarbamide (hydroxyurea) should be stopped at least
3 months before conception in lieu of its teratogenic effects.
If the woman conceives while taking this drug, stopping the
intake of the drug and conducting level Ill ultrasound is the
standard management protocol which must be followed. Surgical
termination of pregnancy is not recommended based on the
exposure to hydroxycarbamide alone.?* However, the teratogenic
effects are only seen on animal models.

A randomized double-blind placebo-controlled trial (2009)
conducted to see the teratogenic effects of hydroxycarbamide
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indicates that this drug causes substantial reduction in painful crisis
in the patients and it had no teratogenic effect on the preterm birth
as well as full-term birth.?*

Angiotensin-converting Enzyme Inhibitors and Angiotensin
Receptor Blockers

A randomized or quasi-randomized controlled trial on ACE
inhibitors was published in Cochrane Database of Systematic
Reviews (2015), indicating potential benefits of ACE inhibitors. The
study demonstrates decrease in mean urinary albumin excretion
due to captopril intake for 6 months by a difference of —49.00 (95%
confidence interval: —124.10 to 26.10).%

Patients having SCD are more likely to have microalbuminuria,
renal dysfunction, and proteinuria. Angiotensin receptor blockers
or angiotensin-converting enzyme inhibitors are more commonly
used with significant proteinuria in patients with SCD (protein—
creatinine ratio of more than 50 mg/mmol). These drugs should
be stopped before conception.?

Antenatal Period

Multidisciplinary Team Approach

A study conducted in Korle-Bu Teaching Hospital in Accra, Ghana,
was done to assess the benefits of multidisciplinary obstetric-
hematology care team for women with SCD in a combined SCD-
obstetric clinic. The results of the study were surprising enough. A
multidisciplinary team approach reduced the maternal mortality
rate from 10,791 per 100,000 live births to 1,176 per 100,000, with
89.1% (p = 0.007) decrement in risk. Perinatal mortality also reduced
from 60.8 per 1,000 total births before to 23.0 per 1,000 after, with
62.2% (p = 0.20) decrement in total risk.?’

Vaccination

Di Nuzzo and colleagues consider vaccination as a crucial step
to limit the infection to a large extent.?® They recommend
influenza vaccine if it has not been administered in the previous
year. Live-attenuated vaccines should be deferred until after
delivery. Additionally, women should be given Haemophilus
influenzae type Il and the conjugated meningococcal C vaccine
as a single dose if they have not received it as part of the primary
vaccination. The pneumococcal vaccine (Pneumovax®) should be
administered at every 5-year interval.?’ Hepatitis B vaccination is
also recommended and the woman’s immune status should be
determined preconceptually. Women with SCD should be advised
to receive the influenza and “swine flu” vaccine annually. Penicillin
prophylaxis and vaccinations, which are usually observed and
managed in primary care during the nonpregnant state, should
be studied by an expert hematologist or obstetrician during
pregnancy.

Medications

Green-top Guideline No. 61 (2011) provided by RCOG describes that
if awoman has not undergone a preconceptual review, she should
be counseled to take daily folic acid supplements and prophylactic
antibiotics. If the prophylactic antibiotics are contraindicated, it
should not be taken. Drugs that are unsafe to be used in pregnancy
should be stopped and iron intake should be considered only if
there is an evidence of iron deficiency. Low-dose aspirin in the
dosage of 75 mg once daily must be prescribed from 12 weeks of
gestation in order to reduce the risk of preeclampsia development.
Women with SCD should be advised to receive prophylactic low-
molecular-weight heparin during antenatal hospital admissions.
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Nonsteroidal anti-inflammatory drugs (NSAIDs) should be
prescribed only between 12 weeks and 28 weeks of gestation due
to the concerns regarding adverse effects on fetal development.

Monitoring for Preeclampsia

A review published by author Ryan K of Central Manchester
University Hospitals, the NHS Foundation Trust considers
hypertension and preeclampsia to be crucial risk factors resulting
in maternal morbidity with SCD. During each visit for consult,
urinalysis and blood pressure should be monitored. Midstream
urine for culture and sensitivity must be performed on monthly
basis to rule out infection.>°

Ultrasound Scanning

National Health Service (UK) recommends a pregnant woman with
SCDto get tested at least every 4 weeks until 28 weeks of pregnancy
followed by close monitoring through ultrasound scans every 2
weeks until 36 weeks and more frequently after that to keep a keen
eye on the health of mother and baby.?’

Prophylactic Transfusion

Routine prophylactic transfusion is not recommended during
pregnancy for women with SCD. Top-up transfusion is indicated
for women with acute anemia.>?

Management of Iron Overload and Folic Acid
Supplementation

Ferritin levels must be checked and if found to be elevated or if
there is a previous history of iron overload, the woman must be
offered the following investigations: echocardiography or cardiac
assessment (to rule out cardiomyopathy) and regular assessment
of renal and hepatic functions. Folic acid in the dose of 5 mg/day
must be administered throughout the pregnancy. Levels of Hb and
HbS must also be regularly assessed.

Alloimmunization

Alloimmunization (the formation of antibodies to red cell antigens)
is common in SCD and can occur in approximately 18-36% of
patients. Alloimmunization is clinically important as it can lead
to delayed hemolytic transfusion reactions or hemolytic disease
of the newborn and can render the patients untransfusable. The
risk of alloimmunization is significantly reduced by giving red cells
matched for the C, E, and Kell antigens. This should be the standard
practice not only for pregnant patient but also for all patients with
SCD even if they are nonpregnant.

Management of Acute Painful Crisis

The WHO considers sickle cell crisis a matter of urgency.
Management options such as administering analgesia and
evaluation by multidisciplinary team should be given to the
pregnant women presenting with acute painful crisis. Urgent
referral to hospital should be considered only in those cases when
awoman has symptoms of shortness of breath, atypical pain, febrile
conditions, and pain that does not settle with simple analgesic
drugs. The management of pain must be done using the WHO
analgesic ladder, starting with paracetamol, rest, and oral fluids
for mild pain.'

Mild to moderate pain occurring from 12 weeks to 28
weeks of gestation can be managed with NSAIDs. Morphine
which is a stronger opioid can be used for severe pain, while
moderate pain can be managed with weak opioids. Depending
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upon the preference of the patient, morphine or diamorphine
can be administered by the oral, subcutaneous, intramuscular,
or intravenous (IV) route. Parenteral opiates can be given by
intermittent bolus or patient-controlled administration systems.
Opiates are not associated with teratogenicity or congenital
malformation but may be associated with transient suppression
of fetal movement and a reduced baseline variability of the fetal
heart rate. Where a mother has received prolonged administration
of opiates in late pregnancy, the neonate should be observed for
signs of opioid withdrawal. Pethidine should be avoided in patients
with SCD. Thromboprophylaxis can also be given to women with
SCD who are admitted to hospital with painful crises.

Fluid Intake

Fluid intake of at least 60 mL/kg/24 hours should be ensured. This
can be administered either orally or intravenously if the woman is
not able to accept adequate fluids orally.

Oxygen Saturation

While monitoring oxygen and if the oxygen saturation drops below
95%, the patient should be treated immediately. O'Driscoll et al.
suggest to maintain 94-98% oxygen saturation in a patient during
sickle cell crisis.>® The clinician should start intensive care therapy
in initial stages itself if satisfactory oxygen saturation cannot be
preserved by oxygen administration through facial or nasal route.

Management of ACS

Wright et al. say that early recognition of ACS is important. Each
hospital should have a protocol in place for the management of
ACS in pregnancy, including the use of transfusion therapy. The
author describes respiratory symptoms such as tachypnea, chest
pain, cough, and shortness of breath as characteristic symptoms
of ACS. There may be the presence of a new infiltrate on the chest
X-ray. In these cases, pneumonia and acute severe infection with
the HINT virus must be ruled out due to an overlap in symptoms.
Similar to the nonpregnant women, treatment in these cases is with
IV antibiotics, oxygen, and blood transfusion.3*

Management of Acute Anemia

Author Nguyen describes erythrovirus (earlier known as parvovirus)
infection as a causative agent for acute anemia in women with SCD,
which may cause a red cell maturation arrest and an aplastic crisis
characterized by reticulocytopenia.®® Therefore, a reticulocyte
countshould berequested in any woman presenting with an acute
anemia. Thus, women should be isolated and the management is
with blood transfusion. There is an additional possibility of vertical
transmission of erythrovirus infection to the fetus, which might
result in hydrops fetalis. Thus, an evaluation by a fetal medicine
expert is recommended.3°

Intrapartum Care

Overall findings of a study conducted by Boulet et al. indicate that
women with SCD are at very high risk of developing complications
during delivery as compared to women with the same risk but without
SCD. Therefore, women with SCD should be advised to give birth in
hospitals that are able to manage both the complications of SCD and
the high-risk pregnancy. The relevant multidisciplinary team (senior
midwife in charge, senior obstetrician, anesthetist,and hematologist)
should be informed as soon as the labor is confirmed.3”38

The study reveals almost 13% of women with SCD had
transfusion during the intrapartum or postpartum period.

Any deteriorating feature should be recognized fast to avoid
possible complications. Vital signs must be observed on an hourly
basis. Investigations must be undertaken in case the temperature
is raised over 37.5°C. Women should be kept warm and adequate
hydration (either through oral or through IV route) be maintained
during labor. There is an increased demand for oxygen during the
intrapartum period. Pulse oximetry must be used to detect hypoxia
in the mother during labor. Arterial blood gas analysis should be
performed and oxygen therapy instituted if oxygen saturation is
<94%.

Routine antibiotic prophylaxis in labor is presently not
supported by the available evidence.? The clinician should,
however, have a low threshold to initiate broad-spectrum
antibiotics. Blood should be cross matched for delivery if atypical
antibodies are present because this may postpone the accessibility
of blood. Or else, a “group and save” ascertains to be appropriate. It
is very much significant to discuss appropriate positions for delivery
in women who have hip replacements due to avascular necrosis.

Women with SCD should be presented anesthetic evaluation
in the third trimester of pregnancy. Pethidine should be evaded.
Nevertheless, other opiates can be utilized. Regional analgesia is
suggested for cesarean delivery. Use of general anesthesia should
be avoided. Pregnant women with SCD with a normally growing
fetus should be offered elective birth through induction of labor
or by elective cesarean section (in presence of obstetric or medical
indications) after 38+° weeks of gestation. Continuous intrapartum
electronic fetal heart rate monitoring is recommended due to an
increased risk of fetal distress, which may require an operative
delivery.

Postpartum Period

Statistical analysis done by author Olugbenga indicates that
pregestational counseling and care, social class, parity, and
early antenatal booking lead to favorable outcomes with huge
reduction in prematurity, preterm labor, and the mean fetal weights.
However, several complications can occur during postpartum
period. Meticulous care should be taken such as maternal oxygen
saturation must be maintained above 94%. Adequate hydration
must also be maintained. Low-molecular-weight heparin should
be given to the patient while in hospital and 7 days post-discharge
following vaginal delivery or for a period of 6 weeks following
cesarean delivery.*4!

Aretrospective study was performed from 2006 to 2016 at Guy's
and St. Thomas’ Hospital, UK, which leads to the conclusion that
the median number of postpartum admission was 7 with a varied
range of 4-54. In the study, all the women were required to be
admitted to a level Il or higher care ward in the postnatal period.*?

Since severe complications of SCD and acute crisis can develop
in puerperium, the same level of care and vigilance should be
sustained as has been termed for antenatal care. Progestogen-
containing contraceptives such as the progesterone-only pill
(Cerazette®), injectable contraceptives (Depo-Provera®), and the
levonorgestrel intrauterine system (Mirena®) are safe and effective
in SCD. Estrogen-containing contraceptives should be used as the
second-line agents.

COMPLICATIONS

An observational study performed by Elenga et al. indicates
pregnantfemales with SS phenotype are at more risk of developing
SCD.The study describes anemia as the most common maternofetal

World Journal of Anemia, Volume 2 Issues 3—4 (July-December 2018) 93



Sickle Cell Anemia in Pregnancy

complication (36.5%) followed by infection (31.7%), vaso-occlusive
crisis (20.6%), preeclampsia (17.5%), premature birth (11.1%),
intrauterine growth retardation (15.9%), abnormal fetal heart rate
(14.3%), and intrauterine fetal death (4.8%).%

Maternal complications can occur during pregnancy as
well including acute painful crises, spontaneous miscarriage,
antenatal hospitalization, delivery by cesarean section, infection,
thromboembolic events, antepartum hemorrhage, increased risk
of preeclampsia, eclampsia, pregnancy-induced hypertension (PIH),
peripartum cardiomyopathy, and increased maternal mortality and
morbidity.*+46

Fetal complications include an increased incidence of perinatal
mortality, premature babies, fetal growth restriction, and fetal distress
(which may necessitate induction of labor or operative delivery).*°

CONCLUSION

Prepregnancy counseling remains the gold standard in cases
of SCD. However, if that is not possible, further screening and
counseling regarding the prenatal diagnosis is required. Folic
acid supplementation (in the dosage of 5 mg/day) and penicillin
prophylaxis should be continued for the duration of pregnancy.
Universal antenatal and neonatal screening for the inherited
hemoglobinopathies is being considered because selective
screening is not effective. Neonatal screening for inherited
hemoglobinopathies reduces morbidity and mortality by early
diagnosis and prompt treatment.
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