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ABSTRACT
Sickle cell trait is a carrier state for the b-chain sickle hemoglobin mutation. Individuals
with sickle cell trait have normal life expectancy and no symptoms of sickle cell disease,with
the exception of some rare but serious complications such as renal abnormalities, venous
thromboembolism, and exercise-related injuries. Sickle cell trait has important reproductive
consequences,with a riskof having a childwith sickle cell disease.Nurse practitioners should
be aware of the screening, potential complications, and routine management of individuals
with sickle cell trait in order to provide evidence-based care to this population.
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ickle cell trait (SCT) is the most common ge-
netic mutation of hemoglobin. An individual
Swith SCT inherits 1 mutated sickle b-chain

hemoglobin gene from the mother or father, with a
nonmutated gene from the other parent (heterozy-
gous variant). Acquisition of 2 abnormal sickle genes
from both parents (homozygous variant) leads to
sickle cell disease (SCD).1 In heterozygous SCT,
normal (hemoglobin A) and abnormal sickle
(hemoglobin S) hemoglobin are both produced,
whereas only hemoglobin S is present in
homozygous SCD.1 The sickle gene can also be
inherited along with other b-chain gene variants,
such as hemoglobin C (hemoglobin SC disease) or
b-thalassemia (sickle b-thalassemia).1 These sickle cell
variant syndromes have variable clinical presentations
but are generally less severe than SCD. Because SCD
is an autosomal recessive disorder, parents who both
are heterozygous SCT carrier status have a 25%
chance of having an offspring with SCD with each
pregnancy. This risk increases to 50% if one of the
parents has SCD and the other has SCT.
iation of Nurse Practitioners (AANP) members may
inuing education contact hours, approved by AANP, by
le and completing the online posttest and evaluation at
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Individuals with SCT are generally asymptomatic
and enjoy typical life spans, and yet, may experience
uncommon but serious health complications and
transmit the sickle gene to their children.

EPIDEMIOLOGY
According to World Health Organization esti-
mates, 5% of the global population carries the
SCT, with the highest rate of individuals with SCT
(20% to 40%) rising from the regions of Sub-
Saharan Africa, the Middle East, the Mediterranean
region, and India.1 In areas where malaria occurs
frequently, SCT offers some protection against
severe infection caused by a malaria parasites,
especially by Plasmodium falciparum. This is believed
to be a major reason for genetic continuation of
the sickle hemoglobin mutation.1

The historical trans-Atlantic slave trade and other
factors led to distribution of the mutated hemoglobin
gene to other areas of the globe.2 The Centers for
Disease Control and Prevention reports that 1 in 13
black Americans (8%) have the SCT and about
100,000 Americans, primarily of African ancestry, live
with SCD.3 Accurate prevalence of SCT is
challenging to determine due to inadequate
data reporting.
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PATHOPHYSIOLOGY
SCT is a heterozygous carrier state, not a disease. In
SCT, sickle hemoglobin S accounts for only 35% to
45% of total hemoglobin.1 The presence of normal
hemoglobin A dilutes mutated hemoglobin S and
greatly reduces the probability of sickling and
hemolysis.1 However, erythrocytes stiffness,
increased blood viscosity, and intravascular
thrombosis have been reported in individuals with
SCT in situations of severe volume depletion,
hyperthermia, and reduced oxygen tension.4 In
extreme circumstances of high-intensity sports and
military training, SCT has been shown to increase
the risk of rhabdomyolysis and exercise-related sud-
den death.4 Structural changes of red blood cells and
impaired endothelial function account for other rare
SCT complications such as venous
thromboembolism and kidney damage. However,
the magnitude of the clinically relevant red blood
cell sickling and intravascular thrombosis is much less
in SCT persons than in SCD patients.2 For these
reasons, SCT individuals do not display chronic vaso-
occlusive complications and have a life expectancy
similar to that in general population.

Hemoglobin S is a predominant type in SCD, and
normal hemoglobin A is absent. When exposed to
conditions of low oxygen, red blood cells, containing
hemoglobin S, become inflexible and assume a sickle
shape.1 Chronic sickling, vaso-occlusion, and he-
molysis are hallmarks of SCD.1 SCD affects every
major organ system, causes significant morbidity, and
reduces the life span of the affected individuals by
almost 30 years. 5

SCT SCREENING AND GENETIC COUNSELING
Screening of Newborns
Fifty states in the United States offer SCD screening
at birth and the proportion of parents opting out of
screening is low.6,7 The screening is performed to
identify newborns with SCD so that appropriate care
can be initiated as soon as possible. In the course of
screening for SCD, SCT carriers are also identified.
Because detection of SCT is not the primary purpose
of the newborn screening, some laboratories may not
convey the SCT finding directly to parents, and
therefore, parents of children with SCT may be
unaware of their infant’s screening results.8
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If results indicating the presence of SCT are not
directly reported, the opportunities to counsel fam-
ilies on potential SCT—related complications and
future family planning might be overlooked.
Knowledge of their SCT status may affect life style
and reproductive choices not only of the newborn at
puberty and beyond but also of the parents, other
children of the parents—full and half-siblings, and
extended family members.9

Nurse practitioners (NPs) should therefore care-
fully document newborn screening results in medical
records and communicate this information to the
patients. Families of children identified with SCT
should receive verbal and written information that
clearly differentiates between SCT and SCD and
reinforces the potential reproductive and family
planning implications for the entire family.9 NPs
caring for pediatric patients should redisclose SCT
status to their patients of reproductive age. Referral
for formal genetic counseling is recommended.

Screening of Adolescents and Adults
Despite widely performed newborn screening, some
individuals who were born before routine screening
implementation or immigrants from countries
without screening may not have been screened at
birth. Many others may not be aware of their SCT
status because of inconsistency in reporting. A survey
of African American young adults found that 52% of
participants were uncertain of their personal SCT
status.10 Although there are no studies indicating that
SCT status awareness decreases adverse health
consequences in people with SCT, information
about SCT may be beneficial in many life situations
such as family planning and participating in intensive
military or athletic training. SCT status disclosure
may be used as an educational opportunity to assist
individuals in making better decisions to support
health and avoid harmful situations. Therefore, NPs
should offer SCT screening to asymptomatic
adolescents and adults who may benefit from this
information.

Ethnicity should not be used as a criterion to offer
screening, given the increasing diversity in ethnic
distribution of the SCT. The benefits of screening
should be weighed against potential harms, such as
psychological distress, misinterpretation of the carrier
Volume 14, Issue 9, October 2018



status, and possible insurance, employment, and
marriage discrimination.8 The decision to screen
should be patient-centered, and screening should be
linked to meaningful counseling.

Screening of Military Personnel
There is no universal requirement for SCT screening
in the military, and screening practices of military
service personnel vary by service branch. The US
Army does not require universal SCT screening,
whereas the Air Force, Marines, and Navy continue
to use screening protocols for SCT at enlistment.8

The Army maintains practices to diminish the risk of
exercise-related illness for all soldiers, irrespective of
their SCT status.11 Universal precautionary measures
that prevent dehydration and physical exhaustion
have been shown to decrease exercise-induced death
in all soldiers, including those with SCT.11

Screening of Athletes
The National Collegiate Athletic Association asserts
that SCT is not an impediment to competitive sport
participation but recommends SCT status verification
for all student athletes.12 The American Academy of
Pediatrics, American Society of Hematology, and the
Sickle Cell Disease Association of America contest
SCT status confirmation due to a concern that SCT-
positive athletes would be discriminated against based
on their SCT status and could be denied sport
participation and athletic scholarships.8 Instead, they
recommend establishing universal precautions to the
benefit of all student-athletes without requiring
disclosure of the athletes’ SCT status and, therefore,
minimizing the risk of discrimination.8

Prenatal Screening
The American College of Obstetricians and Gynecol-
ogists endorses SCT screening for all pregnant
women.13 The rationale for prenatal screening is to
identify individuals whose offspring are at risk for SCD.
If the screening results demonstrate that the mother is a
SCT carrier, then paternal evaluation is needed to
adequately assess fetal risk.13 Fetal diagnosis via
chorionic villus sampling may be offered to pregnant
couples (if both partners are carriers) to determine
whether the fetus has SCD and allow parents to make
reproductive choices based on this information.13
www.npjournal.org
Despite these recommendations, however, pre-
natal screening and fetal diagnosis raise serious ethical
concerns because the clinical phenotype of the
affected infant is difficult to predict, and a parental
decision about pregnancy continuation strongly
depends on the gestational age at diagnosis.14

Confirmed fetal SCD does not alter obstetrical care in
most cases, as this condition typically has no adverse
effects on the fetus, mother, or course of
pregnancy.14

SCT Genetic Counseling
Disclosure of positive SCT should be accompanied
by genetic counseling conducted by a genetic
counselor or knowledgeable practitioner.15 Genetic
counseling is particularly important at 3 major life
course points: early infancy—when newborn
screening results may affect future siblings;
adolescence—when intensive athletic training may
be initiated; and early adulthood—when family
planning decisions become important.15 During a
counseling session, information regarding the specific
meaning of the recessive trait, the risk of a few very
rare SCT-related complications, and the risk of
having an offspring with SCD should be conveyed.
The individual with SCT should be encouraged to
discuss SCT within their own families and with their
reproductive partner, who should be offered
screening and counseling. The information about an
individual genetic risk and reproductive options (eg,
preimplantation diagnosis of embryos retrieved dur-
ing an in vitro fertilization, prenatal diagnosis, part-
nering with an individual with normal hemoglobin)
should be delivered without providing any specific
recommendations about the best course of action,
thus acknowledging that an individual’s decision is
dictated by personal preferences.

SCT COMPLICATIONS AND CONSIDERATIONS FOR
PRACTICE
Although SCT is generally regarded as a benign
carrier condition, current evidence suggests that SCT
is associated with relatively uncommon complica-
tions. Due to the large number of SCT individuals,
NPs should be aware of these potential health
sequelae. NPs should encourage SCT individuals to
disclose/redisclosure their carrier status at every
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health care encounter, including primary care,
emergency department visits, and surgical clearance.
The Table outlines SCT complications and practice
considerations.

Exercise-Related Injuries
Routine physical activities do not pose health risks.
Concerns have been raised about a higher risk of
exercise-induced sudden death and rhabdomyolysis
that occur in SCT individuals when exposed to
conditions of extreme physical stress.8 These
complications have been reported in military recruits
and elite athletes when hypoxia within anaerobic
skeletal muscles leads to massive sickling, multi-organ
damage, and death. A retrospective cohort study of
Table. Sickle Cell Trait Complications and Management Co

Complication Preventative Me

Chronic kidney disease � Consider screening of SCT in

Renal medullary carcinoma � Evaluate SCT individuals wit

studies (computed tomograp

Asymptomatic hematuria � Exclude renal neoplasm, glo

SCT individuals with persiste

Exercise-induced

complications

� Advocate for universal preca

� Counsel SCT individuals par

➢ to gradually buildup perfo

➢ allow adequate time for r

➢ maintain adequate hydrat

➢ stop any activity with ons

Splenic infarct � Counsel SCT individuals trav

➢ to ascend gradually

➢ allow sufficient time to ac

➢ avoid dehydration and ex

� Suspect splenic infarct in SC

onset of left-sided abdomina

� Treat splenic infarct with sup

analgesics)

Traumatic hyphema � SCT patients with traumatic

ophthalmology care

Pulmonary embolism � Counsel SCT individuals abo

� Counsel SCT airline travelers

� Consider anticoagulation in

thromboprophylaxis is indica

Reproductive risk of having

a child with SCD

� Encourage SCT individuals t

partner

� Encourage family members

� Refer to genetic counseling

CKD ¼ chronic kidney disease; SCD ¼ sickle cell disease; SCT ¼ sickle cell trait; VTE ¼
Adapted from Centers for Disease Control and Prevention,16 2018; Naik and Haywood,
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47,944 black American soldiers revealed that SCT
increased a risk of rhabdomyolysis—but not death—
with strenuous physical activity.11 These data support
the practice in the military of using precautionary
measures (slow build-up of exercise intensity, suffi-
cient time for rest, and adequate hydration) in all
soldiers, regardless of their SCT status. Maintaining
these precautions has been demonstrated to decrease
exercise-related mortality in SCT.11

NPs should counsel SCT individuals regarding
their elevated risk and reinforce the importance of
precautionary steps to prevent dehydration, hyper-
thermia, and exhaustion during intense physical ac-
tivity. However, athletes often do not design their
own training routines. There is also a predominant
nsiderations

asures and Management Considerations

dividuals for CKD with serum creatinine and urine albumin

h unexplained and persistent hematuria with renal imaging

hy or intravenous pyelography)

merular disease, infection, nephrolithiasis, and trauma in

nt gross hematuria

utions for all athletic programs

ticipating in exertional activities:

rmance levels

est

ion

et of muscle cramping and fatigue

eling to high altitude:

climatization

ertion

T individuals travelling to high altitude if they exhibit a sudden

l pain

portive measures (eg, changing altitude, hydration,

hyphema should be immediately referred to

ut a risk of VTE

frequently ambulate and perform leg exercises while seated

special settings (eg, surgery, acute medical illness for which

ted)

o disclose SCT status to family members and reproductive

of SCT individuals to be screened

venous thromboembolism.
6 2015.
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competitive sport culture by which athletes are
pushed beyond their limits, and those who cannot
keep up are not given the same opportunities.8

Therefore, responsibilities for enforcing universal
precautions should be placed on personnel overseeing
athletic activities, including NPs. Creating universal
policies with a focus on safety of all athletes,
including those with SCT, should be an important
priority of NPs.

Renal Complications
Renal dysfunctions are the most common
SCT-related complications.8 Physiologic medullary
hypoxia and sluggish blood flow through the renal
medulla promote overt sickling and contribute to the
particular vulnerability of the kidney.8 The
prevalence of asymptomatic hematuria and decreased
ability to concentrate urine is higher in individuals
with SCT than in those with normal hemoglobin.2

Renal medullary carcinoma, a rare and aggressive
tumor with a poor prognosis, occurs almost solely in
young SCT individuals.2 NPs should promptly
evaluate SCT patients presenting with unexplained
hematuria and flank pain. Diagnostic imagining is
needed for timely identification of renal malignancies.

Recent research has established an association
between SCT and chronic kidney disease, with an
approximate risk of 6%.17 Because black individuals
have a disproportionally greater risk of kidney
dysfunctions compared with other ethnicities, SCT
may be viewed as an important, previously
unknown, risk factor of chronic renal insufficiency in
this patient population. At present, there is no
therapy that prevents the progression of nephropathy
specific to SCT. Testing for SCT in patients with
renal abnormalities is of unclear benefit.2 NPs may
consider periodic monitoring of asymptomatic SCT
carriers with serum creatinine, glomerular filtration
rate, and urine albumin, with further evaluation
based on the results.

Venous Thromboembolism
Venous thromboembolism (VTE) has been reported
in SCT individuals.8 Low oxygen tension within
venous valves of the lower extremities may
predispose to overt sickling and increased coagulation
activity.18 In a large general population cohort of
www.npjournal.org
30,424 individuals, the risk of VTE and, in particular,
pulmonary embolism was 2-times higher in SCT
individuals than in people with a normal hemoglobin
variant.18 A similar risk has been described in
hospitalized patients with SCT.7 Currently, there are
no data on the benefits of routine SCT testing as part
of the thrombophilia workup in patients presenting
with VTE; however, it appears prudent to consider
SCT as a possible risk factor for VTE and counsel
individuals with SCT about avoiding conditions that
may increase thrombotic risk (eg, prolonged
immobility). NPs should consider prophylactic
anticoagulation for SCT patients in specific clinical
situations (eg, surgery, acute medical illness),
especially if they have a strong family history of VTE
or other VTE risk factors.

Pregnancy-Related Considerations
The presence of SCT does not elevate a risk of
pregnancy-related complications in affected women.
In a cohort study with more than 20,000 black
women, SCT carrier status did not increase perinatal
death rates or the risk of preeclampsia.14 Although
gestation is known to increase hypercoagulability, an
epidemiologic study of 12,000 pregnant women
found that SCT did not further raise the risk of VTE
during pregnancy.19

Vaso-Occlusive Events
Splenic infarct is an uncommon complication of SCT
occurring in the setting of reduced oxygen tension at
high altitudes while climbing mountains.8 Splenic
infarcts are usually minimally symptomatic and self-
limiting.8 The presenting symptom is left upper-
quadrant abdominal pain. Most cases of splenic
infarction can be adequately treated with lowering
altitude, sufficient hydration, and analgesia, although
splenectomy may be needed in severe instances.8 NPs
should counsel SCT travelers to high altitude to
maintain precautionary measures such as ascending
gradually, allowing sufficient time for acclimatization,
and limiting exertion.

Priapism has also been reported in SCT carriers,8

although there is a lack of evidence to confirm this
association. In published case reports, priapism
occurred in the setting of other potential precipitating
factors, such as cocaine use.8
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SCT individuals are at higher risk for traumatic
hyphema (ie, collection of blood in the anterior eye
chamber due to injury), with a subsequent elevation
in intraocular pressure and a risk of vision loss. In-
dividuals with SCT who develop traumatic hyphema
should be immediately referred to ophthalmology
care. NPs should counsel SCT people about impor-
tance of seeking medical attention for eye injuries or
severe abdominal pain that occurs when travelling to
high altitude areas.

Cardiovascular Risk
Underlying hypercoagulability with SCT has been
proposed as a concerning factor, but there has been
no evidence thus far to support an association
between SCT and cardiovascular complications.8 A
recent meta-analysis that included more than 19,400
participants demonstrated no greater risk of ischemic
stroke in people with SCT.20 Other studies reported
no increased odds of heart failure, hypertension,
diabetes, or metabolic syndrome in people with
SCT.4 This evidence offers some reassurance that
SCT does not elevate the risk of cardiovascular and
cerebrovascular complications.

MANAGEMENT CONSIDERATIONS
Individuals with SCT should be managed similarly to
the general population. However, NPs should be
aware of some unique issues that may arise while
caring for SCT individuals. Referral to the SCT
toolkit developed by the American Society of
Hematology together with the Centers for Disease
Control and Prevention and the Sickle Cell Disease
Association of America should be offered.16

Appropriate Laboratory Tests for SCT Screening
SCT cannot be identified on routine complete blood
count or peripheral blood smear. Levels of hemo-
globin and hematocrit, reticulocyte count, and
erythrocytes indices (eg, mean corpuscular volume,
mean corpuscular hemoglobin concentration) are
within normal reference ranges in SCT. The SCT
can be detected using hemoglobin electrophoresis,
isoelectric focusing, or high-pressure liquid chroma-
tography.9 In SCT, as opposed to SCD, both
hemoglobin A and hemoglobin S are found, with the
percentage of hemoglobin A (60%) greater than
The Journal for Nurse Practitioners - JNP668
hemoglobin S (40%).1 Levels of hemoglobin S may
be lower and difficult to detect in the presence of
fetal hemoglobin in newborns.1 Repeat testing in 6
months (when production of fetal hemoglobin
decreases) or DNA analysis can be used to
establish SCT.

Evaluating Hematuria
Microscopic and macroscopic hematuria is common
in SCT. The exact etiology of blood in the urine is
unknown but is thought to be related to intravascular
thrombosis in the renal medulla.1 In rare
circumstances, hematuria maybe a manifestation of
renal medullary carcinoma.8 NPs should thoroughly
evaluate SCT patients presenting with hematuria.
SCT-associated hematuria is a diagnosis of exclusion,
and ruling out glomerulonephritis, urinary tract
infection, nephrolithiasis, and malignancy is required
before attributing the bleeding to SCT. Referral to
nephrology or urology specialists is warranted.

Screening for Diabetes
Although not associated with diabetes, SCT may
affect hemoglobin A1C (HbA1c) measurements.
There has been growing evidence that the HbA1c

reading may underestimate the glucose level in
individuals with SCT, which may affect diabetes
diagnosis and monitoring.21 Because African
Americans have an above-average prevalence of dia-
betes and diabetes-associated complications, the cost
of inaccurately assessing the glucose level is high.21

NPs should recognize that SCT may affect HbA1c

levels and consider performing oral glucose tolerance
or fasting glucose tests in individuals with SCT.

Blood and Stem Cell Donation
Individuals with SCT can donate blood for the
general blood supply and can serve as donors for solid
organs and for hematopoietic cell transplantation.3

NPs should encourage people with SCT to consider
registering as potential organ and tissue donors.

Birth Control
It is well known that combined oral contraceptives
may raise a risk of thromboembolic events. However,
this risk is not further increased in those contraceptive
users who also have SCT.19 The use of combined
Volume 14, Issue 9, October 2018



oral contraceptives is not contraindicated in women
with SCT or SCD for this matter. Thus, NPs should
not limit birth control options for SCT carriers with
no other risk factors for VTE.

REDUCING THE INCIDENCE OF SCD
Offering SCT screening and educating the public
about SCT genetic risks may present an opportunity
to affect reproductive behaviors and reduce the
occurrence of SCD.9 Knowledge of SCD inheritance
is necessary for making informed choices concerning
reproductive health.22 Increasing the number of
young men and women who are aware of their SCT
status and understand SCT genetic vulnerability may
possibly reduce the number of children inheriting
SCD.15 Despite availability of screening programs,
the acceptance of screening tests and public
knowledge of inheritance of SCD remains lower than
desired. Community-based surveys have consistently
demonstrated limited awareness and understanding of
SCD and SCT among African Americans.10

One of the barriers to information uptake maybe a
lack of trust in health professionals, often because of
previous unfair and unethical medical treatments.23

Population screening programs of 1970s were often
designed as targeted screening of African Americans,
and several jurisdictions enacted laws requiring black
individuals undergo screening for SCD.23 Because of
their insensitivity to race-related concerns, these
programs resulted in discrimination against African
Americans.23 In certain states, school attendance and
marriage licenses were precluded as a result of
unwillingness to undergo screening.23

Meaningful changes have been made to improve
screening practices; however, mistrust continues as an
issue when it comes to SCT/SCD screening and
education. To overcome this barrier, NPs should
collaborate with trusted community leaders and faith-
based organizations for help in delivering information
that is ethnically and culturally sensitive.23 Such
organizations can also encourage persons to be tested
for SCT and to be more open to disclosing SCT
status to their partners and families. By partnering
with community groups, NPs can improve public
awareness and knowledge, and thus, potentially
decrease the incidence and the healthcare burden
of SCD.
www.npjournal.org
CONCLUSION
SCT is carried by 5% of the global population.
Carrier status increases the risk of having an offspring
with SCT, and if the partner also has SCT, SCD.
Although SCT was long been considered as benign,
knowledge is accruing of uncommon but potentially
severe complications associated with the SCT carrier
status. Despite these associations, the life expectancy
of people with SCT is similar to the general popu-
lation. However, with the high prevalence of SCT, it
is important that NPs be aware of these comorbid-
ities. Through appropriate screening, education,
referral to genetic counseling, and intervention, NPs
may mitigate some of these complications and
improve health outcomes for individuals
with SCT.

References

1. Natrajan K, Kutlar A. Disorders of hemoglobin structure: sickle cell anemia

and related abnormalities. In: Kaushansky K, Lichtman MA, Prchal JT, et al.,

eds. Williams Hematology. 9th Edition. New York, NY: McGraw-Hill

Education; 2015.

2. Key NS, Connes P, Derebail VK. Negative health implications of sickle cell trait

in high income countries: from the football field to the laboratory. Br J
Haematol. 2015;170(1):5-14.

3. Centers for Disease Control and Prevention. Sickle Cell Disease (SCD). https://

www.cdc.gov/ncbddd/sicklecell/traits.html. Published June 22, 2017.

Accessed February 9, 2018.

4. Lanzkron S, Naik RP. Negative studies shape the state of sickle trait. Blood.
2017;129(6):661-662. https://doi.org/10.1182/blood-2016-12-753400.

5. Benenson I, Jadotte Y, Echevarria M. Factors influencing utilization of hospital

services by adult sickle cell disease patients: a systematic review. JBI
Database System Rev Implement Rep. 2017;15(3):765-808.

6. National Newborn Screening and Genetics Resource Center. Status Report:

National Newborn Screening Status Report. http://genes-r-us.uthscsa.edu/

sites/genes-r-us/files/nbsdisorders.pdf. Accessed February 6, 2018.

7. Njau G, Odoi A. Investigation of predictors of newborn screening refusal in a

large birth cohort in North Dakota, USA. Maternal Child Health. 2018 Jul 16.

https://doi.org/10.1007/s10995-018-2598-7. [Epub ahead of print].

8. Naik RP, Haywood C. Sickle cell trait diagnosis: clinical and social

implications. Hematology American Soc Hematol Educ Program.
2015;2015(1):160-167. https://doi.org/10.1182/asheducation-2015.1.160.

9. Ojodu J, Hulihan MM, Pope SN, Grant AM; Centers for Disease Control and

Prevention (CDC). Incidence of sickle cell trait–United States, 2010. MMWR
Morb Mortal Wkly Rep. 2014;63(49):1155-1158.

10. Harrison SE, Walcott CM, Warner TD. Knowledge and awareness of sickle cell

trait among young African American adults. West J Nurs Res.
2017;39(9):1222-1239. https://doi.org/10.1177/0193945916665089.

11. Nelson DA, Deuster PA, Carter R 3rd, Hill OT, Wolcott VL, Kurina LM. Sickle

cell trait, rhabdomyolysis, and mortality among U.S. Army soldiers. N Engl J
Med. 2016;375(5):435-442. https://doi.org/10.1056/NEJMoa1516257.

12. National Collegiate Athletic Association. Sport Science Institute. Sickle Cell

Trait. http://www.ncaa.org/sport-science-institute/sickle-cell-trait. Published

September 12, 2016. Accessed February 11, 2018.

13. Committee on Genetics, Rink B, Romero S, Biggio JR Jr, Saller DN Jr,

Giardine R. Carrier screening for genetic conditions. Committee Opinion No.

691. Obstet Gynecol. 2017;129:e41-e55. https://doi.org/10.1097/AOG

.0000000000001952.

14. Kuo K, Caughey AB. Contemporary outcomes of sickle cell disease in

pregnancy. Am J Obstet Gynecol. 2016;215(4). 505e1-5.505, https://doi.org/10
.1016/j.ajog.2016.05.032.

15. Taylor C, Kavanagh P, Zuckerman B. Sickle cell trait—neglected opportunities

in the era of genomic medicine. JAMA. 2014;311(15):1495. https://doi.org/10
.1001/jama.2014.2157.

16. Centers for Disease Control and Prevention. Sickle Cell Disease (SCD). Sickle

Cell Trait Toolkit. https://www.cdc.gov/ncbddd/sicklecell/toolkit.html.

Published April 13, 2018. Accessed February 11, 2018.
The Journal for Nurse Practitioners - JNP 669

http://refhub.elsevier.com/S1555-4155(18)30574-9/sref1
http://refhub.elsevier.com/S1555-4155(18)30574-9/sref1
http://refhub.elsevier.com/S1555-4155(18)30574-9/sref1
http://refhub.elsevier.com/S1555-4155(18)30574-9/sref1
http://refhub.elsevier.com/S1555-4155(18)30574-9/sref2
http://refhub.elsevier.com/S1555-4155(18)30574-9/sref2
http://refhub.elsevier.com/S1555-4155(18)30574-9/sref2
https://www.cdc.gov/ncbddd/sicklecell/traits.html
https://www.cdc.gov/ncbddd/sicklecell/traits.html
https://doi.org/10.1182/blood-2016-12-753400
http://refhub.elsevier.com/S1555-4155(18)30574-9/sref5
http://refhub.elsevier.com/S1555-4155(18)30574-9/sref5
http://refhub.elsevier.com/S1555-4155(18)30574-9/sref5
http://genes-r-us.uthscsa.edu/sites/genes-r-us/files/nbsdisorders.pdf
http://genes-r-us.uthscsa.edu/sites/genes-r-us/files/nbsdisorders.pdf
https://doi.org/10.1007/s10995-018-2598-7
https://doi.org/10.1182/asheducation-2015.1.160
http://refhub.elsevier.com/S1555-4155(18)30574-9/sref9
http://refhub.elsevier.com/S1555-4155(18)30574-9/sref9
http://refhub.elsevier.com/S1555-4155(18)30574-9/sref9
https://doi.org/10.1177/0193945916665089
https://doi.org/10.1056/NEJMoa1516257
http://www.ncaa.org/sport-science-institute/sickle-cell-trait
https://doi.org/10.1097/AOG.0000000000001952
https://doi.org/10.1097/AOG.0000000000001952
https://doi.org/10.1016/j.ajog.2016.05.032
https://doi.org/10.1016/j.ajog.2016.05.032
https://doi.org/10.1001/jama.2014.2157
https://doi.org/10.1001/jama.2014.2157
https://www.cdc.gov/ncbddd/sicklecell/toolkit.html
http://www.npjournal.org


17. Naik RP, Derebail VK, Grams ME, et al. Association of sickle cell trait

with chronic kidney disease and albuminuria in African Americans.

JAMA. 2014;312(20):2115-2125. https://doi.org/10.1001/jama.2014

.15063.

18. Little I, Vinogradova Y, Orton E, Kai J, Qureshi N. Venous thromboembolism

in adults screened for sickle cell trait: a population-based cohort study with

nested case-control analysis. BMJ Open. 2017;7(3):e012665. https://doi.org/
10.1136/bmjopen-2016-012665.

19. Pintova S, Cohen HW, Billett HH. Sickle cell trait: is there an increaed VTE risk

in pregnancy and the postpartum? PLoS One. 2013;8(5):e64141. https://doi.
org/10.1371/journal.pone.0064141.

20. Hyacinth HI, Carty CL, Seals SR, et al. Association of sickle cell trait with

ischemic stroke among African Americans: a meta-analysis. JAMA Neurol.
2018;75(7):802-807. https://doi.org/10.1001/jamaneur01.2018.0571.

21. Lacy ME, Wellenius GA, Sumner AE, et al. Association of sickle cell trait with

hemoglobin A1c in African Americans. JAMA. 2017;317(5):507-515. https://
doi.org/10.1001/jama.2016.21035.

22. Gallo AM, Wilkie DJ, Yao Y, et al. Reproductive health CHOICES for young

adults with sickle cell disease or trait: randomized controlled trial outcomes

over two years. J Genet Couns. 2015;25(2):324-336. https://doi.org/10.1007/
s10897-015-9874-0.

23. Mayo-Gamble TL, Middlestadt SE, Lin HC, Cunningham-Erves J, Barnes P,

Jackson PB. Identifying factors underlying the decision for sickle cell carrier
The Journal for Nurse Practitioners - JNP670
screening among African Americans within middle reproductive age. J Genet
Couns. 2018:1-10. https://doi.org/10.1007/s10897-018-0255-3.

All authors are affiliated with the Advanced Nursing Practice
Division, Rutgers School of Nursing, Newark, NJ. Irina Benenson,
DNP, FNP-C, is an Assistant Professor; she is available at
benensir@sn.rutgers.edu. Sallie Porter, PhD, CPNP, is an
Associate Professor Tracy Vitale, DNP, RN, is an assistant
professor and specialty directoreDNP Projects. In compliance with
national ethical guidelines, the authors report no relationships with
business or industry that would pose a conflict of interest.
1555-4155/18/$ see front matter

© 2018 Elsevier Inc. All rights reserved.

https://doi.org/10.1016/j.nurpra.2018.07.020
Volume 14, Issue 9, October 2018

https://doi.org/10.1001/jama.2014.15063
https://doi.org/10.1001/jama.2014.15063
https://doi.org/10.1136/bmjopen-2016-012665
https://doi.org/10.1136/bmjopen-2016-012665
https://doi.org/10.1371/journal.pone.0064141
https://doi.org/10.1371/journal.pone.0064141
https://doi.org/10.1001/jamaneur01.2018.0571
https://doi.org/10.1001/jama.2016.21035
https://doi.org/10.1001/jama.2016.21035
https://doi.org/10.1007/s10897-015-9874-0
https://doi.org/10.1007/s10897-015-9874-0
https://doi.org/10.1007/s10897-018-0255-3
mailto:benensir@sn.rutgers.edu
https://doi.org/10.1016/j.nurpra.2018.07.020

	Sickle Cell Trait: What Every Nurse Practitioner Should Know
	Epidemiology
	Pathophysiology
	SCT Screening and Genetic Counseling
	Screening of Newborns
	Screening of Adolescents and Adults
	Screening of Military Personnel
	Screening of Athletes
	Prenatal Screening
	SCT Genetic Counseling

	SCT Complications and Considerations for Practice
	Exercise-Related Injuries
	Renal Complications
	Venous Thromboembolism
	Pregnancy-Related Considerations
	Vaso-Occlusive Events
	Cardiovascular Risk

	Management Considerations
	Appropriate Laboratory Tests for SCT Screening
	Evaluating Hematuria
	Screening for Diabetes
	Blood and Stem Cell Donation
	Birth Control

	Reducing the Incidence of SCD
	Conclusion
	References


