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Of the approximately 14million blood donations
performed every year in the US, it is estimated that
as many as 140000 donations each year are un-
knowingly from sickle cell trait (HbAS)2 donors (1).
Organizations like the American Association of
Blood Banks (AABB) and WHO have produced
guidelines to help standardize the general assess-
ment of donor suitability that would protect the
blood donor as well as the recipient of the blood
transfusion (2, 3). Through these recommenda-
tions, donor acceptance and deferral criteria are
based on a medical history questionnaire, limited
physical examination, and a point-of-care blood
test to determine hemoglobin (Hb) concentrations
(2, 3). However, testing for silent Hb variants such
as HbAS is not mandatory for laboratories accred-
ited under the AABB (2, 3). Therefore, individuals
with HbAS can present to blood donation services
with an unremarkable past medical history, a
normal Hb concentration, and no awareness of
their carrier status for sickle Hb (HbS) (1). Unfor-
tunately, without a requirement to test for HbAS
in the blood supply, donated blood products
may inevitably be given to neonates, sickle cell
disease (HbSS) patients, or other vulnerable
populations (1).
In this report, we identified a leukoreduced red

blood cell (RBC) unit containing HbAS blood before
it was released to a HbSS patient in crisis. The
transfusion of RBCs with HbS can exacerbate the

emergency in this patient population (1, 3). For pre-
cautionary measures at our institution, before an
RBC unit is transfused to any neonate or HbSS pa-
tient, our standard of practice is to screen each
unit with the Hb solubility test also known as
Sickledex (Streck). The Sickledex test is based on
the principle that the HbS protein is relatively in-
soluble in a low oxygen phosphate buffer (1). After
a positive Sickledex was determined for this RBC
unit, the clinical laboratory was contacted to ana-
lyze the Hb from the donated blood by cation-
exchangehigh-performance liquid chromatography.
Themeasurement of Hb in this sample revealed the
presence of a characteristic HbS peak (Fig. 1) by the
Variant™ β-Thalassemia Short Program (Bio-Rad),
and the RBC unit was quarantined.
Sickle Hb or HbS is among the most frequent

genetic conditions found worldwide. The heredi-
tary disorder is caused by a single point mutation
in the β-globin gene on chromosome 11, which
converts the sixth N-terminal amino acid from a
polar glutamic acid to a hydrophobic valine (4). Ho-
mozygous carriers of HbS inherit 2 defective alleles
from both parents and suffer from sickle cell dis-
ease. In individuals with HbSS, the RBC population
of the individual will contain as much as 90% of
HbS, whereas HbAS carriers will have RBCs with
approximately 55% HbA (normal adult Hb) and
35%–40% HbS (4). Fortunately, for most HbAS car-
riers, the condition is relatively benign; however,
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the disorder has been recognized to cause compli-
cations in select populations (4).
Blood from HbAS donors is not an acceptable

product for use in apheresis or whole blood dona-
tions that undergo leukofiltration (1). However,
blood collection centers are not required to screen
for HbS by either questionnaire or available blood
test and therefore may be uninformed about the
donor's carrier status (2, 3). After a typical dona-
tion, donated blood will undergo associated test-
ing for selective communicable diseases (e.g., HIV,
Hepatitis), and blood products will go through leu-
koreduction before being transfused (1). RBCswith
normal Hb are readily filtered through leukoreduc-
tion membranes. In contrast, individuals with
HbAS can have intracellular Hb polymerization
within RBCs and may cause leukoreduction filters

to become clogged and fail (1). These phenomena
may help to identify RBC units that contain HbAS
but may not always cause the filter to fail, and the
unit could be released for transfusion (1, 4). Fortu-
nately for our patient, the Sickledex test identified
the abnormal HbS before any potential harm
could be done and should reopen the question,
“Should we test blood donors for HbS?” (5). To do
this efficiently, the Sickledex test could be per-
formed at the point-of-care while the donor is also
being assessed for acceptable Hb concentrations.
As similar incidences continue to be identified, fu-
ture guidelines could help by recommending that
units be screened for HbS, before transfusion, and
address how to distinguish HbS or other silent Hb
variants within the blood supply before the mani-
festation of transfusion-related harm.

Fig. 1. Cation-exchange high-performance liquid chromatography.
Chromatogram of hemoglobins assessed using the Variant β-Thalassemia Short Program for the RBC unit after a positive
Sickledex test is shown. The chromatogram shows the presence of hemoglobin A (62.8%), hemoglobin S (33%), and hemo-
globin A2 (4.2%), which is consistent with HbAS. Elevations in hemoglobin A2 may be due to coelution of posttranslationally
modified hemoglobin S.
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