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Anti-Holley (Hy) has been reported as an IgG antibody occurring in
previously transfused or multiparous black patients. In this case anti-
Hy was identified in a 16-year-old black, primigravida female admit-
ted at 32 weeks gestation because of premature rupture of the
membranes. On admission, her blood type was determined to be
A2B, D-positive and an antibody screen was negative. A second anti-
body screen, performed 4 days later, was positive in all three cells.
Anti-Hy was subsequently identified. The antibody was reactive at
room temperature, 37°C, and in the antiglobulin phase. IgG and IgM
components of anti-Hy were demonstrated in the maternal serum,
documenting a primary immune response. This resulted in serolog-
ic findings not previously described for anti-Hy. A direct antiglobu-
lin test on the newborn red cells was negative and there was no
clinical evidence of hemolytic disease of the newborn (HDN). A
monocyte monolayer assay performed with maternal serum yielded
negative results. Recent scientific information has resulted in the
placement of Hy in the Dombrock blood group system.
Alloantibodies to Dombrock system antigens have not been associ-
ated with severe HDN. Immunohematology 1996;12:62–65.

Holley (Hy) is a high-incidence antigen present on the
red blood cells (RBCs) of >99.9 percent of the Caucasian
population.1 Anti-Hy was first reported in 1967 in a non-
transfused, black female during her third pregnancy.2

The newborn infant had a positive direct antiglobulin
test (DAT). There was no evidence of hemolytic disease
of the newborn (HDN) in her two older children. Beattie
and Castillo3 reported a hemolytic transfusion reaction
caused by anti-Hy in a 46-year-old black male. Hsu et al.4

documented decreased survival of 51Cr-labeled Hy-posi-
tive RBCs in a patient with anti-Hy. A case of mild HDN
due to anti-Hy was reported by Lacey, Moulds, and
Sobonya.5 The antibody has been described exclusively
in black individuals who have had alloimmune exposure
(i.e., pregnancy or blood transfusion). Previously, anti-Hy
has been described as an IgG antibody that causes weak-
ly positive reactions in the antiglobulin phase of sero-
logic testing. Described here is an anti-Hy with IgG and
IgM components produced as a primary immune
response in a primigravida nontransfused black female.
The mixture of IgG and IgM resulted in serologic findings
never before described in association with anti-Hy.

Case Report
A 16-year-old, primigravida black female was admit-

ted at 32 weeks gestation for management of premature
rupture of the membranes, mild preeclampsia, and onset
of premature labor. She had no prior history of transfu-
sions and no significant previous medical history. On the
day of admission she was found to be A2B, D-positive
with a negative antibody screen. Her hemoglobin was
12.7 g/dL. Keflex was administered as a prophylactic
measure. On the 4th day of hospitalization, a second
type and screen was ordered and results revealed an
alloantibody reacting weakly with all reagent RBCs test-
ed. Subsequently, the alloantibody was shown to be anti-
Hy existing in both IgG and IgM forms. The antibody
was reactive at room temperature, 37°C, and antiglobu-
lin phases. A crossmatch of the patient’s serum and the
RBCs of one of her siblings was performed and found to
be incompatible. The American Red Cross was contact-
ed to supply Hy-negative units, if needed. The infant was
delivered by cesarean section on the 8th hospital day
and found to be A, D-positive with a negative DAT and
no clinical evidence of HDN. The hemoglobin was 18.5
g/dL and the hematocrit was 55.9%. The infant was treat-
ed for suspected but unconfirmed congenital sepsis,
respiratory distress, and pseudomonas conjunctivitis.
Transient hypermagnesemia, hypoglycemia, and neona-
tal hyperbilirubinemia (15.5 mg/dL) were also present.
All values returned to normal and the infant was dis-
charged 8 days after birth. Hy typing was not done on
the cord sample, and attempts to get mother and child
back for further testing were unsuccessful.

Materials and Methods
Standard serologic techniques were employed for all

tests performed.6 Initial studies with a commercial three-
cell screen (Gamma Biologicals, Inc., Houston, TX) and
an eight-cell panel (Immucor, Inc., Norcross, GA) were
performed using a low-ionic-strength additive (LO-ION,
Gamma Biologicals) and monoclonal anti-IgG (Gamma
Biologicals). Additional antibody screens were per-
formed using 0.2M dithiothreitol (DTT)-treated cells and
chloroquine diphosphate-treated cells. Additional anti-
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reported fever and chill reactions following the transfu-
sion of incompatible RBCs to two Gy(a–) women with
anti-Gya stimulated by pregnancy. It appears, therefore,
that anti-Hy and anti-Gya can be clinically significant in
some settings, and this potential clinical significance dis-
tinguishes these antibodies from others in the HTLA
group.

Moulds et al.7,8 provided evidence of a phenotypic
link between the Hy and Gya antigens. They reported
that the Gy(a–) phenotype observed in a white individ-
ual also typed as Hy-negative, while the Hy-negative phe-
notype seen in black individuals typed as Gy(a+w).
Spring and Reid9 confirmed the association with
immunochemical studies that showed Gya and Hy are
carried on the same novel glycoprotein. Their results
also suggested that glycosylphosphatidylinositol (GPI)
provides the majority of Gya and Hy attachment to the
RBC membrane. The findings of Telen et al.10 further
support GPI attachment of Hy and Gya. The high inci-
dence Joa antigen was demonstrated to be phenotypi-
cally linked to Gya and Hy by Weaver et al.,11 and
evidence for the location of Joa on the Gya/Hy glyco-
protein has been provided by Spring et al.12 Finally,
Banks, Hemming, and Poole13 have concluded that the
Dombrock antigens (Doa and Dob) also reside on the
Gya/Hy glycoprotein. These authors also state that the
Gy(a–), Hy-negative, Jo(a–) phenotype represents the
null phenotype for the Dombrock blood group system,
and they propose that the Gya/Hy glycoprotein be called
the “Dombrock-active glycoprotein.” Gya, Hy, and Joa

have been formally assigned to the Dombrock blood
group system by the ISBT Working Party on
Terminology.14

This is the first reported example of anti-Hy identified
during primary immunization and consisting of a mix-
ture of IgM and IgG components. The antibody devel-
oped during the third trimester in a primigravida with
no transfusion history. The patient’s RBC phenotype for
Dombrock system antigens was consistent with that of
other reported Hy-negative individuals. The anti-Hy
showed relatively weak agglutination reactions at the
antiglobulin phase while displaying a titer of 256. The
antibody demonstrated similar reactivity with untreated
and enzyme-treated RBCs, was reactive with chloro-
quine-treated RBCs, and was not reactive with DTT-treat-
ed RBCs. MMA results suggested minimal risk for HDN
with this first pregnancy. The above in vitro findings are
consistent with characteristics of previously described
examples of anti-Hy. The presence of an IgM compo-

body identification studies were performed using
polyethylene glycol (PEG) (Gamma Biologicals), bovine
albumin, papain, and ficin (American Red Cross).
Overall, serologic studies included tests conducted and
read at room temperature, 37°C, and by the anti-human
globulin test. Antibody titration studies and an antigen
profile on the patient’s RBCs were performed. At
Gamma Biologicals, Inc., Consultation Service, an
aliquot of serum was treated with 2-mercaptoethanel (2-
ME) to inactivate IgM. A monocyte monolayer assay
(MMA) was performed on the patient’s serum by the
American Red Cross National Reference Laboratory
(Rockville, MD).

Results
The patient was found to be A2B, C+D+E–c+e+,

M+N–S+s+, P1+P+, Le(a–b+), K–k+, Kp(a–b+),
Js(a–b+), Fy(a+b–), Jk(a+b–), Ge:2, Lu(b+), Vel+,
Gy(a+w), Hy–, Do(a–b+). The initial antibody screen per-
formed on admission was negative. An antibody screen
ordered 4 days later was found to contain anti-Hy, reac-
tive by LO-ION, bovine albumin, PEG, ficin, and papain
techniques, and with chloroquine-treated cells. The anti-
body was nonreactive with 0.2M DTT-treated cells. The
reactivity of the antibody was weak; however, the titer
was found to be 256 at a saline antiglobulin phase. The
DAT on the maternal RBCs was negative. 2-ME-treated
serum was reactive only at the antiglobulin phase; how-
ever, a saline diluent control was reactive from room
temperature through the antiglobulin phase, demon-
strating that a portion of the reactivity was due to IgM.
The MMA, performed to predict clinical significance of
the antibody, was found to be within the normal range
of less than 3 percent using two different Hy-positive
RBC samples and two different monocyte sources.
Actual results ranged from 2.0 to 2.8 percent. The new-
born infant’s RBCs were found to be A, D-positive with
a negative DAT.

Discussion
Antibodies to the Hy and Gya antigens have been cat-

egorized in the past as high-titer, low-avidity (HTLA).
Some examples of anti-Hy (including the one described
here) and anti-Gya have shown serologic characteristics
consistent with those described for HTLA antibodies.
However, anti-Hy and anti-Gya have also shown in vivo
behavior uncharacteristic of HTLA antibodies. As previ-
ously described, anti-Hy has been shown to cause accel-
erated destruction of Hy-positive RBCs.3,4 Moulds et al.7
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nent in this case, however, resulted in agglutination
reactions at room temperature and at 37°C. Such find-
ings have not been previously described. Treatment of
the patient’s serum with 2-ME confirmed the role of the
IgM component. With 2-ME treatment, serum reactivity
at room temperature and 37°C was abolished while
reactivity in the antiglobulin phase remained.

Anti-Hy appears to pose little risk of HDN. In this
case, a negative DAT on the infant’s RBCs and the neg-
ative MMA results provide serologic support for the
lack of HDN. In the one documented case of mild HDN
due to anti-Hy, the authors reported minimal adverse
clinical effects.5 It has been postulated that poor
expression of the Hy and Gya antigens on the RBCs of
newborns provides protection from HDN.1

Interestingly, anti-Doa and anti-Dob have not been doc-
umented as causes of HDN despite full expression of
the corresponding antigens on newborn RBCs.15 Anti-
Joa has never been reported to cause HDN. It appears,
therefore, that antibodies directed toward Dombrock
system antigens are of minimal risk for HDN, even in
the setting of full antigen expression at birth.

In conclusion, we have detected anti-Hy in a non-
transfused, primiparous black female. Because the anti-
body was detected during the primary immune
response, there was an IgM component. Due to the
presence of the IgM component, anti-Hy reactivity was
noted at room temperature and at 37°C in addition to
the antiglobulin phase. These findings, therefore, are
not consistent with previous characterization of anti-Hy
as an IgG antibody reacting only at the antiglobulin
phase.1 It is quite possible that antibodies directed
against Dombrock blood group antigens are of minimal
risk for HDN. However, there appears to be a risk of
transfusion reaction when blood bearing Dombrock
blood group antigens is transfused to patients with cor-
responding antibodies.3,16,17
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