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Dear Doctor,

The journal ‘Immune Times—Managing immunoglobulins in immunodeficiency’ is an integrated educational vehicle for
busy medical professionals, which offers a thorough update of emerging novel concepts in key immunological conditions
particularly in gynecological setup.
We attempt to foster a deeper and critical coverage of the subject and feature it as a useful tool for practicing physicians
striving to achieve high-quality patient care.
We appreciate your time and welcome your valuable feedback/suggestions on the same.
1. It will be highly appreciated if you provide your response on all sections covered in the booklet.
………………………………………………………...……………………………………………………………….............................……
………………………………………………...…………………………………………………………………………….............................
2. In particular, what kind of value adds you would like to suggest in the upcoming issue as regards to knowledge enhancement
and academic updates.
……………………………………………………………………………………………………...……………….............................………
……………………………………………………………………....……………………………………….................................…………...
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JOURNAL SCAN

Screening for fetomaternal HPA-1a platelet
incompatibility using a novel non-invasive approach
The process of diagnosis of human platelet antigen
Non-invasive
(HPA)-1 fetomaternal incompatibility has witnessed the
development of newer non-invasive approaches and has
approaches
also gained significant attention in recent years. Such
for evaluating
approaches make the evaluation of incompatibility of fetus
incompatibility of
with the mother possible, thereby, aiding in the decisionmaking regarding commencement of antenatal therapy so as
fetus with the mother
to prevent fetal or neonatal alloimmune thrombocytopenia
aid in the decision(FNAIT). In context to this, a study was done to carry out
making regarding
rapid, non-invasive prenatal test for detection of HPA-1ab
fetal antigen after detection of HPA-1 homozygous mother
commencement of
with the use of plasma cell-free DNA (cfDNA). The study
antenatal therapy
involved retrospective determination of HPA-1 genotypes
to prevent fetal or
of 142 pregnant women and 17 non-pregnant women by
high-resolution melting (HRM) polymerase chain reaction
neonatal alloimmune
(PCR). For determination of fetal genotype, coamplification
thrombocytopenia
at lower denaturation temperature (COLD) HRM PCR was
performed to analyze cfDNA from all HPA-1bb pregnant
women. The results were as follows:
•• The genotypes identified with the HRM analysis included HPA-1aa (71.13%), HPA-1bb (2.8%), and
HPA-1ab (26.06%)
•• Amongst these, four HPA-1bb homozygous pregnant women were having an incompatible fetus
•• HRM COLD-PCR was used to analyze plasma samples from the women with incompatible fetus
•• Homozygous HPA-1bb pregnant women with an HPA-1ab heterozygous fetus did not group with either
the HPA-1ab or the HPA-1bb controls.
In conclusion, analysis of plasma cfDNA with COLD-PCR makes a non-invasive detection of heterozygous
fetal genotype possible from HPA-1bb homozygous women as early as 12 weeks of gestation.
Source: Ferro M, Macher HC, Fornés G, Sánchez JM, Arriscado PJ, et al. Noninvasive prenatal diagnosis by cell-free DNA screening for
fetomaternal HPA-1a platelet incompatibility. Transfusion. 2018;58(10):2272-2279.
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JOURNAL SCAN

Identification and follow-up of pregnant women
with platelet-type human platelet antigen (HPA)-1bb
alloimmunized with fetal HPA-1a
When a fetus inherits human platelet antigen 1a
HPA-1a negative women have
(HPA-1a) antigen from the father, the pregnant
a risk of alloimmunization
mothers negative for HPA-1a are at risk for
alloimmunization. Also, the offspring might develop
with HPA-1a antigen and
fetal and neonatal alloimmune thrombocytopenia
hence, development of fetal
(FNAIT). A study was conducted to evaluate the
and neonatal alloimmune
frequency of HPA-1a alloimmunization in pregnant
Polish women, the possibility of using maternal
thrombocytopenia
platelets for intrauterine transfusions in those who
were subjected to diagnostic fetal blood sampling
(FBS), and to assess the possible ramifications of alloimmunization. In this study, pregnant women
(n=15,204) were analyzed for HPA-1a and the HPA-1a negative women were screened for anti-HPA-1a.
The alloimmunized women were provided with specialist perinatology care and FBS was done for some
of them. This was followed by HPA-1a negative platelet concentrates (PC) transfusion, that were prepared
from maternal blood. Results divulged the following:
•• 2.5% (n=373) of the women were found to be HPA-1a negative, out of which, 8.6% (n=32) were positive
for anti-HPA-1a
•• 22 women were positive for antibodies during pregnancy
•• 14 woman, who donated platelets for their unborn babies (n=16) were subjected to diagnostic FBS
and subsequent PC transfusion
•• Blood donations were well-tolerated and intrauterine platelet transfusions were uneventful
•• Intravenous immunoglobulin pharmacotherapy was given to 11 (out of total 22) women.
To conclude, HPA-1a negative women have a risk of alloimmunization with HPA-1a antigen and hence,
development of FNAIT. When alloimmunized, these women can be donors of platelets for the offsprings,
with the removal of antibodies from PC. Taking into consideration the potential complications, special
care must be employed if an alloimmunized woman qualifies as a blood or stem cell recipient.
Source: Debska M, Uhrynowska M, Guz K, Kopec I, Lachert E, et al. Identification and follow-up of pregnant women with platelet-type human
platelet antigen (HPA)-1bb alloimmunized with fetal HPA-1a. Arch Med Sci. 2018;14(5):1041-1047.
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REVIEW ARTICLE

Fetomaternal alloimmune
thrombocytopenia: An overview
INTRODUCTION

1953, wherein two infants were reported to be born
with significantly lowered platelet counts, delivered
from mothers without idiopathic thrombocytopenic
purpura.2

Fetal and neonatal alloimmune thrombocytopenia
(FNAIT) is defined as thrombocytopenia in fetuses/
neonates caused by antibodies targeting alloantigens
on fetal platelets due to incompatibility between fetal
and maternal platelet antigens. It is an uncommon
complication of pregnancy, although it is associated
with a significantly high risk of severe fetal/neonatal
complications.1 The first formal description of neonatal
thrombocytopenia was given by Harrington et al in

Majority of the cases of FNAIT are mild, manifesting
as widespread petechiae and other skin lesions.
However, severe cases might lead to intracranial
hemorrhage (ICH), consequently causing death
or long-term disability.3 The condition has been
recognized as the foremost cause of primary fetal

Figure 1. Pathogenesis of fetal and neonatal alloimmune thrombocytopenia
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Adapted and modified from reference 2.
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Figure 2: Clinical presentations of fetal and neonatal
alloimmune thrombocytopenia

hemorrhagic morbidity and mortality. It affects
approximately 1 per 1000 births in Caucasian
population.1

ETIOLOGY AND PATHOGENESIS

Petechiae/
ecchymoses

The fetus is semiallogeneic but is usually well tolerated
by the immune system of the mother. Nevertheless, in
incompatible pregnancies, maternal alloimmunization
can occur due to some polymorphisms and clinical
presentation of the condition is dependent on the
target for maternal alloantibodies. In case of FNAIT,
antibodies are produced against fetal platelets due to
incompatibility for human platelet antigens (HPAs).1

Low birth
weight

Platelet-specific antigens were first elucidated
in the late 1950s and 1960s. Presently, 35 different
platelet-specific alloantigens have been illustrated to be
targets for antibodies in FNAIT. Fetal platelet antigens
are present in normal amounts as early as 16 weeks of
gestation.1 The mechanism of exposure of the mother to
fetal alloantigens is poorly understood. It is speculated
that immunization might occur following fetomaternal
hemorrhage during parturition. Since the condition is
found commonly during the first pregnancy, initiation
of an immune response can be attributed to leakage of
fetal platelets into the maternal circulation.2 Also, the
maternal IgG alloantibodies from previous pregnancies
can be detected in fetal blood from 6th gestational week,
further increasing from the early second trimester.
The maternal IgG alloantibodies are transported
across the placenta to the fetal circulation mainly via
the major histocompatibility complex (MHC)-class
I-related neonatal Fc receptor. These antibodies bind
to the fetal platelets, and destruction of platelets
occurs subsequently by phagocytosis.1 Moreover, they
are also speculated to impair vascular integrity and
angiogenesis, causing an increased risk of intracranial
and extracranial bleeding complications in fetuses and
neonates and subsequent intrauterine and perinatal
death.4 The pathogenesis of FNAIT has been depicted
in Figure 1.2

FNAIT: Clinical
presentations

Miscarriage

Intracranial
hemorrhage

Extracranial
hemorrhage

Constructed from data in reference 5.

clinical sign in about 47% of cases. The bleeding may
develop in the form of mild or widespread petechiae or
ecchymoses shortly after birth or, in some cases, with
hematoma formation at injection sites or bleeding after
circumcision.3
Bleeding into the major organs, such as
gastrointestinal, lung, or ICH, can present in severe
FNAIT cases, culminating in death or long-term
disability.3 ICH is believed to be the most severe
clinical symptom of FNAIT and the most common site
of ICH in FNAIT is the intraparenchymal hemorrhage
in temporal lobe. ICH is seen in about 10% to 26% of
all cases of FNAIT.5 Fatal outcome rate varies from 1%
to 10%, and long-term complications (neurological)
such as mental retardation, cerebral palsy, cortical
blindness, and seizures, may occur in as many as 14%
to 26% of cases.3

CLINICAL PRESENTATION

SCREENING FOR FETAL AND NEONATAL
ALLOIMMUNE THROMBOCYTOPENIA

The clinical presentation of FNAIT is variable; from
asymptomatic thrombocytopenia to a severe, potentially
fatal ICH (Figure 2).5 Bleeding into the skin is the
most common manifestation, which may be the sole

The primary objective of screening for FNAIT is
reduction of morbidity as well as mortality associated
with the condition. Although not recommended
currently, universal screening for FNAIT has been
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PRENATAL MANAGEMENT OF FETAL
AND NEONATAL ALLOIMMUNE
THROMBOCYTOPENIA

suggested by many key opinion leaders.3 The most
commonly involved alloantibodies are HPA-1a
alloantibodies; responsible for 80% of the cases. In
cases with paternal heterozygosity with HPA-1a
involvement, amniocentesis or cell-free fetal DNA
assessment should be used to determine maternalfetal incompatibility.4 In addition, even though the
platelet count is normal in about 50% of neonates
born by mothers with anti-HPA-1a antibodies, it is
imperative to diagnose symptomless FNAIT as there
is a 79% estimated recurrence rate of severe bleeding
complications in the next incompatible pregnancy.4,5
During subsequent pregnancies, these cases should be
screened for anti-HPA 1a antibody levels. The testing
should also be done after delivery (approximately 6
weeks) since majority of HPA-1a negative women are
immunized upon delivery of HPA-1a positive babies.5

Prenatal management of FNAIT is mostly done in
subsequent pregnancies, following the birth of a first
affected child. However, if diagnosed during pregnancy,
the same treatment protocols are followed for index
cases as well, with a variation of the gestational age
to commence treatment. This age for index cases
is the immediate moment of diagnosis, while for
subsequent pregnancies, treatment begins after
conception along with counseling, monitoring, and
risk stratification. Furthermore, since clinical bleeding
does not necessarily occur even in severely low
platelet counts, evaluation of platelet counts to assess
the efficacy of prenatal management is debatable.

Figure 3: Suggested management strategy for fetal and neonatal alloimmune thrombocytopenia
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Fetal MRI and multidisciplinary meeting
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Obstetric history

Abbreviations: FNAIT, fetal and neonatal alloimmune thrombocytopenia; ICH, intracranial hemorrhage; MRI, magnetic resonance imaging; CS,
cesarean section; TOP, termination of pregnancy
Adapted from reference 6.
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•• Provides protection for long period of time as it has
a biological half life of 23 days

Thus, in pregnancies complicated by FNAIT, goal is
the prevention of bleeding complications, instead of
preventing thrombocytopenia. 6

•• Low risk of anaphylaxis

The general measures in the prenatal management
of high risk for FNAIT pregnancies include a
planned delivery and avoidance of nonsteroidal
anti-inflammatory drugs and aspirin. Currently,
the treatment options available for prenatal FNAIT
management include:3
•• Maternal immunoglobulin therapy
•• Maternal steroid administration
•• Serial intrauterine platelet transfusion (IUPT)

CONCLUSION
FNAIT is an important but underdiagnosed condition
that is potentially life threatening. Currently,
noninvasive treatment strategies like immunoglobulin
therapy are safe and effective options for the prenatal
management of pregnancies complicated by FNAIT,
with a lower risk of severe complications compared
with IUPT. Further research is warranted for
establishment of appropriate clinical guidelines for
FNAIT treatment as well as for efficient screening of
the disease.

Literature has shown that both immunoglobulin
therapy and IUPT are capable of preventing severe
fetal thrombocytopenia and its related complications,
however, IUPT has been found to be associated
with other complications like fetal hemorrhage
or intrauterine death. 3 Maternal therapy with
immunoglobulin via intravenous route has been
shown to achieve a fetal platelet count >50,000/ml in
67% of pregnancies with a prior history of a sibling
affected by FNAIT. Thus, it reduces the need for
IUPT and its associated complications.3 A suggested
management strategy has been depicted in figure 3.6
Immunoglobulin therapy can also be administered via
intramuscular route. The intramuscular route provides
the following advantages:7
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Abridged Prescribing Information

Description: BHARGLOB is a sterile non-pyrogenic solution of immunoglobulins active against pathogens normally occuring in the population. BHARGLOB contains a
concentrate of immunoglobulins which are mainly lgG. The lgG immunoglobulins are intact monomers with a normal biological half life and no anticomplementary
activity. BHARGLOB is non-reactive for Hepatitis B virus Antigen. Thiomersal (0.01%) is added as preservative. Effects: (1) Provides immediate passive immunity (2)
Maximum plasma levels are attained within 48 hours (3) Provides protection for longer period of time as it has a biological half life of 23 days (4) Does not interfere with
the normal immune mechanism (5) No risk of anaphylaxis. Indications: (1) For PROPHYLAXIS: in healthy subjects who have had no opportunity of gaining immunity by
natural means or by active immunisation and who are at risk for e.g. following exposure to infective Hepatitis, mumps, measles, poliomyelitis, varicella, rubella, oral
herpetiform lesions especially in communes of infants, mentally retarded children or aged. Persons at risk include non-immune pregnant woman and post operative
cases. (2) For SUBSTITUTION in cases of congential or acquired agammaglobulinemia or hypogammaglobulinemia. (3) For THERAPY in patients suffering from generalized
infections including hepatitis, mumps, measles, varicella, bronchial asthma and allergic manifestations combined with bronchial infections. Dosage and administration
(dosage is indicated in ml/kg body weight): For Measles: 0.6ml (10%)/0.3 ml (16.5%), within first 6 days after exposure. For Hepatitis A: 0.03 ml (10%)/0.02 ml (16.5%),
within 14 days after exposure. For Hepatitis B: 0.06 ml (10%)/0.05 ml (16.5%), as soon as possible after exposure. Should be repeated after 1 month. For Poliomyelitis: 0.3
ml (10%)/0.2 ml (16.5%), within 5-7 days after exposure. For Rubella: 0.3 ml (10%)/0.2 ml (16.5%), within 5 days after exposure. For Mumps: 0.3 ml (10%)/0.2 ml (16.5%),
within 24 hours after exposure. For Varicella: 0.3 ml (10%)/0.2 ml (16.5%), within 3 days after exposure. For oral herpetiform lesions: 0.2 ml (10%)/0.1 ml (16.5%), as
soon as possible. Should be repeated every week. For Hypo-/agammaglobulinemia: Initial dose of 1.8 ml followed by 5 ml (10%)/ initial dose of 1.3 ml followed by 0.4
ml (16.5%). Should be repeated every 3-4 weeks. For Herpes zoster: Initial dose of 10 ml followed by 5 ml (10%)/ initial dose of 7 ml followed by 3.5 ml (16.5%). Should
be repeated every week. For Bacterial infections: 0.6 ml (10%)/ 0.4 ml (16.5%). To be repeated if necessary with antibiotic therapy. For Pertussis: 0.2 ml (16.5%) For
Bronchial asthma: 0.3-0.5 ml (10%)/ 0.2-0.4 ml (16.5%). Should be repeated after 4 weeks. For allergic manifestations combined with bronchial infections: 0.1 ml (10
%)/ 0.6 ml (16.5%). To be repeated every week. Side effects: Local pain, Fever, Flushing, Headache may occur. Mode of administration: BHARGLOB is given as an
intramuscular injection only. Presentation: 10% solution in vials of 1 ml / 2 ml and 16.5% solution in vials of 1 ml / 2 ml. Storage: Store at 20C - 80C. Do not freeze. Protect
from light. Shelf Life: Sealed & Unopened containers, when stored as recommended have a shelf life of 36 months from date of manufacturing. Caution: Do not use if the
solution is cloudy or turbid.
Refer to full prescribing information for further details.

12

DIV-BHA-PK-1218

BHARGLOB is available as 10% & 16.5% solution.

