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Hemolytic disease of the fetus and newborn (HDFN) due to anti-Rh17 
alloimmunization is rare, with very few cases reported among siblings in the same 
family. This case series describes three biological sisters, all with blood type O and 
RhCE-null phenotype (genotype D--/D--), who were evaluated over a three-year 
period. Two of the sisters developed anti-Rh17 antibodies due to pregnancy, 
resulting in three separate cases of HDFN in their newborns. The pregnancies were 
managed collaboratively by a rural hospital blood bank, a tertiary care hospital, 
and several reference laboratories. Management strategies included prenatal 
antibody screening, identification and titration, intrauterine interventions, and 
postnatal blood transfusions using antigen-compatible red blood cells to treat fetal 
anemia and hyperbilirubinemia. Despite limited resources in the rural setting, 
coordinated multidisciplinary care enabled the successful management of these 
complex cases. This report highlights the critical role of early detection, the 
availability of rare blood units, and the value of collaboration across healthcare 
systems. It also emphasizes the importance of specialized knowledge in transfusion 
medicine for managing rare maternal antibodies like anti-Rh17 to improve neonatal 
outcomes. 
 
Abbreviations: AC, autocontrol; ARC, American Red Cross; DAT, direct antiglobulin 
test; HDFN, hemolytic disease of the fetus and newborn; IRL, Immunohematology 
Reference Laboratory; IUFD, intrauterine fetal demise; IUT intrauterine transfusion; 
IVIG, intravenous immunoglobin; MCA-PSV, middle cerebral artery peak systolic 
velocity; pRBCs, packed red blood cells; TPE therapeutic plasma exchange. 
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Introduction 
Rh17 (Hr0) is a high-prevalence Rh antigen 
found in approximately 99.9% of the popula-
tion.1 It comprises a group of epitopes located 
on all common RhCE proteins, except in 
individuals with the RhCE-null (genotype D--
/D--) or Rh-null phenotypes.1-4 Anti-Rh17 (anti-
Hr0) antibody is a single antibody with broad 
and complex specificity, reacting with C/c and 
E/e antigens.1 Although rare, anti-Rh17 has 
been implicated in mild to severe hemolytic 
disease of the fetus and newborn (HDFN).1, 5-8 
This review describes three cases of HDFN 
caused by anti- Rh17 in siblings from an 
American Hispanic family. The family includes 
three biological sisters, each spaced approxi-
mately three years apart in age. Over a three-
year follow-up period, their ages ranged as 
follows: Sister 1 was 25–28 years old, Sister 2 
was 22–25 years old, and Sister 3 was 19–22 
years old. 
 

Patient Profile 
Sister 1 
At 24 years of age, Sister 1 presented to the 
emergency department of a rural regional hos-
pital with complaints of abdominal pain, nau-
sea, and vomiting. Upon admission, laboratory 
tests and imaging studies indicated acute 
cholecystitis, requiring emergent cholecystec-
tomy. During the pretransfusion workup, sero-
logic testing revealed Sister 1’s blood type as 
O, Rh(D) positive. Her antibody screen was 
positive with all red cell panels. Antibody 
identification showed pan-reactivity with all 
red cells on the antibody identification panels, 
while the autocontrol (AC) and direct anti-
globulin test (DAT) were both negative. Cross-
matching attempts failed to find any compa-
tible units with the patient's plasma. Due to 
the urgency of the surgery and the complex 
serologic findings, Sister 1’s specimen was sent 
to the regional American Red Cross (ARC) 
Immunohematology Reference Laboratory 
(IRL) for further antibody identification. 

While awaiting results from the IRL, Rh 
extended phenotyping was performed for 
Sister 1 Her Rh phenotype was determined to 

be D+, C–, c–, E–, e–, consistent with the rare 
D--/D-- genotype. Subsequent IRL testing iden-
tified the presence of anti-Rh17 antibody in 
her plasma and ruled out any additional 
underlying alloantibodies. Red blood cell 
antigen typing results further confirmed the 
RhCE-null phenotype. 
 

Family members 
Due to the rarity of the RhCE-null phenotype 
and the presence of anti-Rh17 antibody, an im-
munohematological workup was performed for 
Sister 1’s immediate family members, 
including her husband, first child, father, 
mother, Sister 2, and Sister 3. The results are 
summarized in Table 1. Molecular genotyping 
was not performed due to health insurance 
limitations, which restricted access to 
advanced diagnostic testing. As a result, Rh 
genotype determination was based on 
serologic phenotyping and family inheritance 
patterns. 
 
Table 1. Blood Typing, Rh Phenotype, and 
Presumed Genotype of Sister 1’s Family 

 Blood 
typing  
ABO Rh(D) 

Rh  
pheno-
typing 

Presumed 
Rh  
genotype 

Sister 1 O     POS D+ C- c- 
E- e- 

D--/D-- 

Husband O     POS D+ C+ c+ 
E+ e+ 

R1/R2 

First 
child 

O     POS D+ C+ c+ 
E- e+ 

R1/D-- 

Parents and siblings 
 
Father O     POS D+ C+ c- 

E- e+ 
R1/D-- 

Mother O     POS D+ C+ c- 
E- e+ 

R1/D-- 

Sister 2 O     POS D+ C- c- 
E- e- 

D--/D-- 

Sister 3 O     POS D+ C- c- 
E- e- 

D--/D-- 

ABO, blood type; POS, positive; Rh(D), RhD antigen. 
 

Sister 1’s parents were in a consanguineous 
marriage and were found to be compound het-
erozygotes for the DCe/D--. Sister 1 experi-
enced an uneventful first pregnancy and deliv-
ered a healthy baby at 23 years of age in a non-
consanguineous marriage, with no history of 
transfusion or miscarriage. Sister 1’s husband 
was determined as DCe/DcE. Both Sister 2 and 
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Sister 3 – also homozygous for the D--/D--, did 
not have a history of pregnancy or previous 
transfusion. 

 

Diagnostic Processes 
Clinical interventions 
Sister 1 
During Sister 1’s second pregnancy at 25 years 
of age, prenatal screening and monitoring 
were initiated early in the first trimester. At 
12 weeks’ gestation, her baseline anti-Rh17 
titer was measured at 4, and the pregnancy 
progressed normally through the second 
trimester. However, a significant rise in anti-
Rh17 titer was observed at 27 weeks’ gest-
ation, reaching 2048, representing an eight-
fold increase, as reported by the regional 
reference laboratory, Quest Diagnostics. At 28 
weeks’ gestation, the fetus developed hydrops 
fetalis and experienced 
intrauterine fetal demise (IUFD). 

Due to the limited capacity of 
the rural regional hospital and 
Sister 1’s complicated obstetric 
history, she was referred to a 
tertiary hospital for management of 
her third pregnancy at the age of 
26. Doppler ultrasonography was 
used to monitor for fetal anemia, 
specifically measuring middle cere-
bral artery peak systolic velocity 
(MCA-PSV). There were no signs of 
fetal anemia until the early third 
trimester. In preparation for deliv-
ery, Sister 1 completed a 500 mL 
autologous whole blood donation at 
gestational age of 30 weeks for 
potential use during her scheduled 
cesarean section. Additionally, Sis-
ter 2 made a directed donation of 
250 mL of antigen-compatible 
packed red blood cells (pRBCs), 
which was aliquoted into small pediatric bags, 
each containing approximately 30 mL of 
pRBCs. Two aliquots were stored in the blood 
bank refrigerator to support potential 
intrauterine transfusions (IUTs) in the event 
fetal anemia was detected. The remaining six 

aliquots were cryopreserved to ensure the 
availability of antigen-compatible pRBCs for 
the neonate, if needed in the future. 

Sister 1’s initial anti-Rh17 antibody titer 
was 8 and increased gradually, though not 
significantly, throughout early third trimester. 
However, at 32 4/7 weeks’ gestation, the titer 
rose sharply to 2,048. Concurrently, the middle 
cerebral artery peak systolic velocity (MCA-
PSV) exceeded 1.5 multiples of the median 
(MoM), indicating a high likelihood of fetal 
anemia. Given the elevated risk, early delivery 
by cesarean section was performed at 33 
week’s gestation as the most favorable option 
for both maternal and fetal outcomes. The 
newborn’s Rh phenotype was determined to be 
D+, C+, c–, E–, e+, with a presumed genotype 
of DCe/D--, as shown in Table 2. 

 
The infant developed moderate hyper-

bilirubinemia and anemia, requiring intra-
venous immunoglobulin (IVIG) infusions, photo-
therapies, an exchange transfusion and anti-
gen-compatible  pRBCs  transfusion,   directly   

 

Table 2. Laboratory Testing and HDFN Outcomes for Sister 1 and Siblings Over 
Three Years 
 Antibody 

screen & 
identification 
panel 

AC & 
DAT 

Antibody 
presence 

HFDN & 
outcome 

Sister 1 (25y-28y)     
1st pregnancy 
(23y) 

NK NK NK Normal 

2nd pregnancy 
(25y) 

All positive Negative  IUFD 

3rd pregnancy 
(26y)  
Infant (DCe/D--) 

All positive Negative  Moderate 
HDFN, 
alive 

Sister 2 (22y-25y) All negative Negative None  
Sister 3 (19y-21y)     
19y-20y All negative Negative None  
1st pregnancy 
(21y)  
Infant (DcE/D--) 

All positive Negative Anti-
Rh17 

Mild HDFN, 
alive 

AC, autocontrol; Anti-Rh17, anti-Rh17 antibody; DAT, direct antiglobulin test; 
HDFN, hemolytic disease of the fetus and newborn; IUFD, intrauterine fetal 
demise; NK, not known. 
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donated by Sister 2. One week after discharge 
from the tertiary hospital, the infant received 
an additional 50 mL transfusion of reju-
venated, deglycerolized, and irradiated anti-
gen-compatible pRBCs at the local rural 
hospital. This unit was prepared and shipped 
from the tertiary hospital via the ARC transport 
service. Three days later, the baby was 
discharged with stable condition from the local 
hospital. 
 

Sister 3 
Sister 3 had no history of pregnancy or blood 
transfusion and consistently tested negative 
for red cell antibodies during the first two 
years of the observation period. She made a 
directed donation of pRBCs and cryopreserved 
prior to pregnancy for potential future use. Her 
first pregnancy occurred at age 21, and the 
antenatal course was unremarkable. She 
delivered at 38 weeks of gestation. Upon 
delivery, Sister 3’s antibody screen was posi-
tive, and the antibody was identified as anti-
Rh17 with a titer of 16. No additional 
alloantibodies were detected, as reported by 
the ARC IRL. The newborn’s cord blood was 
DAT-positive, and the baby presented with 
mild anemia and hyperbilirubinemia. Anti-
Rh17 was also identified in the eluate from the 
cord blood. The infant’s Rh phenotype was D+, 
C-, c+, E+, e-, with a presumed DcE/D--, as 
shown in Table 2. An immediate transfusion of 
30 mL of antigen-compatible, rejuvenated, 
deglycerolized and irradiated pRBCs, pre-
viously donated by the mother, was admini-
stered, followed by phototherapy. The baby 
was discharged one week later in stable cond-
ition, with no further pRBCs transfusions requ-
ired. 
 

Sister 2 
Sister 2 had no history of pregnancy or 
transfusion and consistently maintained a 
negative antibody screen throughout the 
three-year observation period. As a result, she 
was considered the most suitable donor for 
directed blood donation to support the 
treatment of HDFN within the family. 
 

Patient Follow-up 
Over the three-year period, both Sister 1 and 
Sister 3 had live-born infants, delivered in the 
same year approximately three months apart. 
Following treatment for hyperbilirubinemia 
and anemia, both infants demonstrated normal 
growth and development, with no evidence of 
neurological abnormalities during follow-up. 
All the three sisters were enrolled into rare 
donor registry. The laboratory testing results 
over the three-year period are shown in Table 
2. 
 

Discussion 
The absence of the Rh17 antigen, charac-
teristic of the RhCE-null phenotype, is caused 
by rare RHCE variant alleles resulting from 
genetic alterations that inactivate or delete 
both copies of the RHCE gene.9-11 Individuals 
with this genotype (D--/D--) lack expression of 
C/c and E/e antigens on red blood cell mem-
brane but typically show enhanced expression 
of the D antigen.12 

The frequency of the D-- haplotype varies 
among ethnic groups, with a higher prevalence 
reported in Japanese populations (0.0032) and 
American Hispanics (0.005).1,13 Individuals with 
this rare RhCE-null phenotype may develop the 
rare alloantibody anti-Rh17 when exposed to 
conventional RhCE antigens through preg-
nancy, transfusion, or transplantation. Once 
immunized, individuals with anti-Rh17 face 
significant clinical challenges, as demon-
strated by the cases in this report. This 
antibody targets high-prevalence Rh17 anti-
gens, which can lead to mild to severe HDFN or 
delayed hemolytic transfusion reactions. 6-8,14 

Although cases of HDFN due to anti-Rh17 
alloimmunization have been reported in the 
literature, this is the first documented report 
of multiple HDFN cases occurring among 
siblings within the same family. Notably, all 
high-risk pregnancies and cases of mild to 
severe HDFN occurred within a three-year 
period in a rural hospital setting.15 The 
hospital’s blood bank team faced considerable 
challenges, including limited testing capa-
bilities and restricted access to specialized 
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blood product preparation, while managing the 
care of this uniquely affected family. In colla-
boration with a tertiary healthcare facility and 
reference laboratories, the blood bank of a 
rural hospital developed a comprehensive 
management strategy for high-risk pregnancies 
and HDFN due to anti-Rh17 alloimmunization. 
As demonstrated in this family's cases, the 

approach included prenatal monitoring, intra-
uterine interventions, and postnatal manage-
ments. A flowchart outlining this strategy is 
presented in Figure 1. Notably, this approach 
is also applicable to high- risk pregnancies and 
HDFN caused by other maternal red blood cell 
alloantibodies.

 

 

Figure 1. Flowchart for management of HFDN with maternal red blood cell antibody ABO, blood type; antibody 
ID, antibody identification; DAT, direct antiglobulin test; HDFN, hemolytic disease of the fetus and newborn; 
IUT intrauterine transfusion; IVIG, intravenous immunoglobin; MCA-PSV, middle cerebral artery peak systolic 
velocity; pRBCs, packed red blood cells; Rh(D), RhD antigen; TPE, therapeutic plasma exchange. 
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During the first trimester of pregnancy, 
prenatal antibody screening, identification, 
and titration are essential for assessing the risk 
and potential severity of HDFN. If clinically 
significant antibodies are detected, paternal 
testing should be performed to determine the 
presence of the implicated red cell antigen and 
assess the likelihood of fetal antigen posi-
tivity.16 If the father is heterozygous for the 
antigen or if paternity is uncertain, non-
invasive fetal antigen typing using cell-free 
fetal DNA from maternal blood should be 
considered to further evaluate fetal risk.16 

During the second trimester, regular 
monitoring of maternal antibody titers is crit-
ical for assessing the severity of HDFN. For 
most clinically significant antibodies, a titer of 
16 is considered the critical threshold.16 If 
titers reach or exceed this level, serial 
ultrasounds to measure the MCA-PSV are 
performed to detect fetal anemia.16,17 When 
MCA-PSV indicates severe anemia or if other 
signs of fetal hydrops are present, IUT is 
typically indicated. In particularly high-risk 
cases, such as Sister 1’s second pregnancy, she 
was referred to a tertiary hospital for potential 
therapeutic plasma exchange (TPE).16,17 

Unfortunately, her anti-Rh17 titer rose sharply 
within a short period, resulting in intrauterine 
fetal demise (IUFD) before TPE could be 
initiated. 

In her subsequent pregnancy, a proactive 
approach was taken. The blood bank team 
coordinated with a reference laboratory’s 
blood center to arrange directed donations of 
antigen- compatible red blood cells. These 
units were processed and cryopreserved in 
preparation for potential IUT.17 In addition, 
intravenous immunoglobulin (IVIG) may be 
considered to delay the need for IUT in certain 
cases.17 

During the third trimester, delivery at a 
tertiary care center should be considered for 
high- risk pregnancies. The optimal timing of 
delivery requires balancing fetal lung maturity 
with the risks associated with ongoing hemo-
lysis and IUTs. In milder cases, delivery is typi-
cally planned around 37–38 weeks of gestation, 

while earlier delivery may be necessary for 
more severe cases, as seen in Sister 1’s third 
pregnancy.15,18 Sister 3 developed anti-Rh17 
during the third trimester of her first 
pregnancy, despite having no prior transfusion 
history – likely due to an anamnestic immune 
response. 6,19 

Postnatal management for the newborns of 
Sister 1 and Sister 3 focused primarily on red 
blood cell transfusions to treat anemia and 
phototherapy to manage hyperbilirubinemia. 
In the event of severe hyperbilirubinemia, ex-
change transfusions using antigen-compatible 
pRBCs reconstituted with AB plasma should be 
prepared as a treatment option. 20,21 In addi-
tion, neonatal IVIG may be administered to 
reduce red blood cell destruction and help 
delay or avoid the need for exchange trans-
fusion.17 

Finding a suitable donor for the RhCE-null 
phenotype is extremely challenging due to the 
rarity of this antigen profile. Fortunately, all 
three sisters in this family share the RhCE-null 
phenotype, making them valuable potential 
donors for rare donor registries. Sister 2, who 
has no history of pregnancy or transfusion and 
consistently negative antibody screens, stands 
out as the most ideal donor. Even in the 
presence of anti-Rh17 antibodies, washed 
maternal red blood cells can serve as an 
effective and safe source of blood for treating 
fetal anemia and hyperbilirubinemia, especi-
ally in emergency or resource-limited situ-
ations.7,21 
 

Conclusion 
The cases reported here demonstrate that, 

despite the challenges of managing HDFN due 
to anti-Rh17 in a resource-limited rural sett-
ing, health care providers and laboratory prof-
essionals successfully treated the affected 
infants and managed complicated pregnancies 
through collaboration with tertiary healthcare 
facilities. This experience contributes valuable 
insight into the management of HDFN caused 
by anti-Rh17 antibodies. 
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