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Chronic Granulomatous Disease

Manasi Kulkarni
Introduction

Chronic Granulomatous Disease (CGD), is a rare (1: 200,000) inherited primary immune disorder
(PID), caused due to a defect in any one of the five components of NADPH oxidase complex,
characterized by the inability of phagocytes to form reactive oxygen species (ROS) upon interaction
with bacterial or fungal pathogens (Winkelstein et al., 2000). The patients affected with CGD often
show clinical manifestations in the first year of life including profound immunodeficiency to bacterial
and fungal infections with unusual sites of infection involving unusual pathogens. The CGD may
present any time from infancy to late adulthood; however, most of the affected individuals are
diagnosed before age of five years.

Most commonly used assays for the diagnosis of CGD are nitrobluetetrazolium (NBT) slide test and
oxidation of dihydrorhodamine (DHR) by flow cytometry. Molecular diagnosis is a confirmatory test
for CGD, involving the identification of causative gene mutation. Molecular analysis of CGD is crucial
due to its overlapping clinical manifestation and overall disease pattern. It is important for its
therapeutic management, prenatal diagnosis, and genetic counselling. There is diversity in the pattern
of underlying genetic defect with regards to the ethnicity and consanguinity. Overall, X- linked (XL)-
CGD (due to mutations in CYBB gene) is the most prevalent (~70%) type of CGD. However, a higher
rate of autosomal recessive (AR)-CGD (due to mutations in CYBA, NCF1, NCF2, NCF4 genes) is
reported in the regions where consanguineous marriage is more common, such as Turkey, Egypt,
Oman, and Iran (Al-Zadjali et al., 2015; Fattahi et al., 2011; Meshaal et al., 2015). In India, due to
ethnic diversity and high rate of consanguinity in some of the regions, the genetic pattern may be
diverse and probably require a different diagnostic approach than that followed in other countries. The
diagnostic approach may depend on the prevalence of affected gene, and designing the diagnostic
algorithm reduces the turnaround time for the definitive diagnosis. The data generated could be utilized
for prenatal diagnosis of affected families.

History
Chronic granulomatous disease was first described in 1957 and further characterized in 1959 and
termed as a fatal granulomatous disease of childhood. It was associated with

hypergammaglobulinemia and recurrent infections. Over the past six decades, CGD has evolved from a
primary immunodeficiency associated (PID) with poor prognosis and severe infections to a disease
with high survival using effective management.
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Molecular Pathology

CGD is a defect in phagocytic NADPH oxidase enzyme, resulting in failure of production of
superoxides by phagocytes upon stimulation with foreign pathogen e.g. bacterial or fungal, and various
other soluble inflammatory stimuli. Superoxides combine with water to produce hydrogen peroxide
(H20,) which has microbicidal activity. This further leads to production of other microbicidal
components such as hypochlorous acid etc. The exact mechanism of pathogen killing within the
phagosome is unknown. The complete reaction runs as below,

NADPH + 20, — NADP+ + H* + (NADPH oxidase

20, + 2H* — 0.+ H.0.  (superoxide dismutase

The functional NADPH oxidase complex comprises of six proteins (Figure 1). Each component of this
enzyme complex is encoded by an individual gene: gp9l‘°h°X by CYBB gene (cytochrome b-245 beta
subunit) located on X chromosome, p22°"™ by CYBA gene (cytochrome b-245 alpha subunit) located
on chromosome 16, p47°" by NCFI gene (neutrophil cytosolic factor 1) located on chromosome 7,
p67°"* by NCF2 gene (neutrophil cytosolic factor 2) located on chromosome 1, and p40°"™ by NCF4
gene (neutrophil cytosolic factor 4) located on chromosome 22. Mutation in any one of five genes leads
to CGD. The 6™ protein Rac2, is involved in cell migration and activation of NADPH oxidase.
Similarly, in rare case defect in Rac2 and G6PD may show similarities to CGD including poor wound
healing, decreased superoxide production and recurrent infections.

At a resting phagocyte, its inactive subunits reside in different compartments. Membrane bound
components gp91°™* and p22°"* reside in transmembrane together form heterodimer called as
flavocytochrome b558. They require each other’s presence for stable and mature expression. That
means loss of one protein result in absence of another component within phagocytes. Others are
cytoplasmic components p47™™* p67™* and p40P™* forms a heterotrimer which is translocated to
transmembrane upon cellular activation by ingested bacteria or fungi.

NADPH ovidasd

Figure 1:NADPH Oxidase complex




Mutation in gp91ph°x (CYBB) are inherited in X-linked manner accounts for 65 to70% of the cases. AR-
CGD is most commonly caused by p47°" (NCF1I) occurring in ~25% of the cases. The remaining 5%
occur due to defect in p67™™ (NCF2) and p22°™* (CYBA). Very few cases are reported with p40P™™
(NCF4) deficiency. The incidence of CGD is ~ 1: 200,000 to 1: 250,000 based on two large
retrospective studies form USA and Europe (Gathmann et al., 2009; Winkelstein et al., 2000). Other
counties have different frequencies that are depended on consanguineous marriages and ethnic
practices: 1:300,000 in Japan (Ishibashi et al., 2000), 1: 111,000 in Israeli Arabs (Wolach et al., 2017)
and 1: 450,000 in Sweden (Ahlin et al., 1995).

Diagnosis

The diagnosis of CGD is mainly dependent on measurement of superoxide activity. NBT is the most
recognized and the oldest diagnostic test for CGD (Figure 2). It relies on microscopy to provide
quantitative measurement of NADPH oxidase activity. It has been largely replaced by DHR assay for
its sensitivity and rapid analysis (Roesler et al., 1991). The DHR assay uses flow cytometry to measure
oxidation of non-fluorescent Dihydrorhodamine to highly fluorescent rhodamine by stimulated
neutrophils. The presence of myeloperoxidase is also essential for neutrophils to produce superoxides,
hence myeloperoxidase (MPO) deficiency can therefore lead to abnormal DHR assay. The DHR is
preferable because of its ability to distinguish between XL-CGD and AR-CGD, its sensitivity to very
low number of functional neutrophils and its capacity to accurately identify X-linked carriers (Figure
3).

Figure 2:NBT Test

A. Nitro Blue Tetrazolium dye (NBT) reduction showing blue-black formazan
particles deposited on neutrophils of healthy control on stimulation with phorbol
myristate acetate (PMA).

B. No reduction of NBT dye after stimulation in CGD patient’s neutrophils
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Figure 3:DHR Test

DHR assay in healthy control, CGD patient and in carrier parents.

A Gating of neutrophils

B Expression of Rhodamine in phorbol myristate acetate (PMA)-stimulated
granulocytes obtained from CGD patient (Red line), healthy normal control
(Blue line)

C From obligate carriers in XL-CGD.

Clinical Manifestations

Although the genetic basis for this disease is well known, the expected clinical course and outcome
have extreme differences in terms of presentation between patients, varying from a relatively mild
presentation late in life to fatal septicemia in infancy (Holland, 2010) (Jones et al., 2008). In most of
the CGD patients, clinical manifestations are presented before the age of five years. Some of the first
presenting symptoms are cough, fever, chest pain, and failure to thrive. Most commonly reported sites
of infections are lung (pneumonia), lymph nodes (lymphadenitis), liver (abscess), bone

(osteomyelitis), and skin (abscesses or cellulitis) (Holland, 2010). Possibility of CGD can be suspected
microbiologically, since the spectrum of infection in CGD is distinct and narrow. A significant
respiratory morbidity is reported in CGD patients (Holland, 2013).

The unusual organisms commonly observed in CGD patients include Staphylococcus aureus,
Burkholderia cepacia complex, Serratia marcescens, Nocardia, Aspergillus, etc. Tuberculosis and
fungal infections are the leading cause of mortality in CGD patients (Marciano et al., 2015). These are
typically acquired through inhalation leading to pneumonia and can spread locally or metastatically.
Fungal infections have been the leading cause of mortality in CGD (Winkelstein et al., 2000).
However, the advent of itraconazole prophylaxis and the newer agents for treatment of filamentous
fungal infections, such as voriconazole and posaconazole, have markedly reduced the frequency and
mortality of fungal infections in CGD. (Table 1)

BCG vaccine, given to almost 90 % of newborns around the world, is usually the first important
infectious challenge CGD patients will face. BCG complications range from none to self-limited
localized BCGittis to fatal disseminated BCGosis (Zhou et al., 2018).




Table 1: Infection Pathogens Involved in CGD

Pathogen Presentation

Soft tissue infections
Lymphadenitis,
Liver abscess,
Osteomyelitis,

Staphylococcus aureus

Pneumonia, Sepsis

Burkholderia species (Greenberg et al., 2009)
e B cepacia (Ong et al., 1993)

Pneumonia
: e B gladioli

Facterlal g Sepsis
infections e B pseudomallei

Serratia marcescens (Friend et al, 2009; |More common:

Galluzzo et al., 2008) e  Osteomyelitis

e  Soft tissue infections Less
common:

e  Pneumonia

®  Sepsis
Nocardia species (Dorman et al., 2002)
o N asteroides Pneumonia
e Nnova Osteomyelitis

Brain abscess
e N otitidiscaviarum

e N farcinica

o Chromobacterium violaceum (Sirinavin et al.,

Sepsis
2005) P
Aspergillus species (Beauté et al., 2011) Pneumonia
o A fumigatus Osteomyelitis

Brain abscess
o A nidulans
Fungal Lymphadenitis
o A viridinutans

infections
o A flavus
e A terreus
e A niger
Candida Sepsis
Yeast s Calbicans Soft tissue infection
infections * Cglabrata Liver abscess

o (C lusitaniae

Source: Chronic Granulomatous Disease, Gene Review, Leiding and Holland (De Ravin et al., 2008)




Treatment and Management

The management of CGD is either supportive or curative. The supportive management is based on
three principles:

1) lifelong antibacterial and antifungal prophylaxis
2) early diagnosis of infection and
3) aggressive management of infectious complications.

In CGD, it is important to start the treatment at an earliest for which determination of the exact
complicating infections and selection of the most appropriate antibiotic or anti-fungal therapy is
needed. For infections that fail to respond to therapy within 24 to 48 hours, additional diagnostic
procedures should be used to identify the microorganism. Effective management of CGD relies on
lifelong antibacterial and antifungal prophylaxis. It reduces frequency of major infections from one
episode per year to one every 3.5 year (Margolis et al. 1990).

In CGD patients, steroids and aminosalicylates may improve colitis and other inflammatory
complications, while a prophylactic treatment with antibacterial and antifungal prophylaxis for life with
co-trimoxazole and itraconazole may have improved short and medium-term survival. However, these
treatments do not correct the underlying genetic defect. Currently, HSCT is the only established
curative treatment for CGD and a rapid diagnosis is important to identify if HSCT is possible. Overall
survival rates for patients who underwent HSCT have improved as about >90% in children with <14
years of age. Still, prior infections and organ dysfunction may increase transplant-related complications
and the patients with CGD are also found to be prone to graft failure. The optimal conditioning regimen

and management of adolescent and adult patients is still not clear. The decision for HSCT should be
taken based on the final prognosis, donor availability, access to transplantation, and patient preference
(Gennery, 2017).

New Treatment Strategies

With recent advances, gene therapy is seen as an alternative to HSCT for patients without an HLA-
matched donor (Siler et al., 2015). Research on gene therapy trials in CGD is very active globally with
several researchers involved in clinical development of gene therapy. Development of gene therapy in
CGD patients could be logical and feasible as genes involved in NADPH oxidase are metabolic genes
and are not involved in cellular proliferation. Use of zinc-finger nucleases (ZFN), transcription
activator-like effector nucleases, or the clustered regularly interspaced short palindromic repeat
(CRISPR)-Cas9 system for targeted genome editing approaches are proposed to allow gene correction
in situ such that gene expression would remain under the control of the gene’s own cell-specific
promoters. The rapid advances in gene therapy have been extremely exciting, and clinical trials using
gene-editing techniques are likely to be developed within the next five years (Brendel et al., 2018). In
future, gene therapy may provide viable alternative cure for CGD patients. (Arnold and Heimall, 2017)



NIIH Experience

In our study at NIIH, 100 CGD patients from 94 families were evaluated. Of which, four families had
two or more siblings affected with CGD; 53% of patients were male and 47% of patients were female
(Ratio: 1.12:1); 24% of patients had family history suggestive of CGD. Consanguinity was noted in
43% of the patients, all of them had AR-CGD. On the basis of religion, 75% of patients were Hindu,
21% of patients were Muslim, and 4% of patients were Christian, suggestive of the ethnic diversity. In
our cohort, AR-CGD was more common (70%) than X-linked CGD (30%). Among AR-CGD patients,
NCF1 gene defect was the most common (56%) followed by CYBA (7%) and NCF2 (7%). Molecular
characterization of 90 CGD patients revealed 41 different mutations (15 novel, 26 reported): 25
mutations in CYBB gene, five mutations each in CYBA and NCF2 genes, and six mutations in CYBA
gene. Mutation spectrum seen in our cohort: 47% DelGT, 21% missense, 16% nonsense, 11% small
deletion, 3% splice variant, 1% duplication and 1% insertion mutation. The common mode of
presentation was pneumonia, tuberculosis, skin and subcutaneous abscess, lymphadenitis, and
osteomyelitis. Most common organisms isolated in our series were Mycobacterium sp., Aspergillus sp.,
Staphylococcus aureus sp., Klebsiella sp., Candida sp., and Gram-negative bacilli. An aggressive
culture policy needs to be followed to isolate organisms to initiate specific therapy as early as possible.
This may help in reduction of morbidity and mortality seen in these especially due to fungal infections.
There is a wide clinical heterogeneity observed among Indian CGD patients even with the common
mutation (42 cases of Del-GT mutation in NCF/ gene) in terms of age of presentation, severity, and
overall disease prognosis. This suggests that, not only the genetic defect but epigenetic and
environmental factors also play an important role in phenotypic variation (Kulkarni et al., 2016). The
comprehensive approach with detection of mosaic pattern in NBT and DHR assay in mother’s sample
along with component expression analysis in patient’s sample is recommended before planning the
molecular diagnostic strategy (Figure 4). Based on the flow cytometric analysis of 100 patients,
following diagnostic strategy was designed for the molecular diagnosis of Indian CGD patients. (Figure
4)
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Figure 4: Diagnostic Strategy for Indian CGD Patients at the Time of Initial Diagnosis




Genotype-Phenotype Correlation

A marked phenotypic heterogeneity is seen in patients with CGD. Underlying genetic defect is one of
the strong predictors of severity of disease and survival in CGD patients. The difference in survival was
found to be statistically significant by Log Rank (Mantel-Cox) test based on their underlying affected
genotype (p=0.018). Autosomal recessive p47ph0x CGD has a significantly better prognosis than XL-
CGD (Roos et al., 2010). Factors like sex (male), early onset, and increased severity of disease often
suggests X-linked disease. Similar findings were observed in our series with early age of presentation
in patients with XL-CGD compared to AR-CGD. However, severe disease may also be seen in patients
with AR-CGD. Notably, the XL-CGD patients with missense mutations have better overall survival
comparable to p47”" CGD. The amount of residual NADPH oxidase activity is one of the factors
responsible for such diversity. Nonsense mutation with nearly absent residual superoxide production
are likely to be associated with more severe disease compared to missense mutations with partially
retained superoxide production (Kuhns et al., 2010).

Treatment and outcome

Allogenic hematopoietic stem cell transplant (HSCT) is the only known curative therapy for CGD.
Though, HSCT is an attractive alternative to cure patients with CGD. The overwhelming majority of
CGD patients survive without HSCT. Survival of CGD has improved overall since last decades. Out of
100 cases in our study, 46 patients were lost to follow-up after the diagnosis, 22 patients succumbed to
illness, and 32 patients are alive and doing well with the use of antimicrobial and antifungal
prophylaxis. Residual superoxide activity usually correlates well with the survival. AR- CGD patients
typically have higher levels of residual superoxide activity than XL-CGD patients. Mutations that
abolish the protein expression are associated with severe and overall worse outcome, whereas patients
with positive protein expression tend to have better outcome. Therefore, knowing the genetic cause of
the mutation can help to predict superoxide production, overall risk of mortality, and providing
information that can help to decide about HSCT.

Prenatal Diagnosis

The data obtained in the present study was successfully utilized for genotypic (1) or phenotypic (9)
PND in ten families at risk of getting CGD affected child in next pregnancy. PND is challenging in
families approaching late in pregnancy with an uncharacterized molecular defect. Analysis of fetal
blood sample by cordocentesis at 18 to 20 weeks of gestation helped to predict whether the fetus is to
be affected or unaffected with CGD in seven families. However, its application is restricted to a
condition where a family with a known history of CGD approaches late in pregnancy, genetic diagnosis
is not available, and time for diagnosis is very limited (Kulkarni et al., 2017).




Summary

The large cohort study on clinical, immunological and molecular characterization of CGD patients
from India, emphasizes the influence of ethnic and cultural practices on the spectrum of molecular
pathology of CGD. Early diagnosis and prompt treatment may help CGD patient for the better survival
with reduced morbidity and mortality. In our cohort, AR-CGD was more common (70%) than X-linked
CGD (30%). Among AR-CGD patients, NCFI gene defect was the most common (56%) followed by
CYBA (7%) and NCF2 (7%). This study emphasizes that, substantial number of the patient’s had defect
in NCFI gene (41%) of which 73% patients lack NCFI gene on both the alleles. The same mutation
has been found to be described in different cohort studies; however, the molecular characterization of
this pathology done for the first time in India is important for diagnostic classification, patient
prognosis, and adequate genetic advice and a possible future therapy. This mutation is often missed by
advanced molecular techniques like Sanger sequencing and NGS due to the presence of pseudogenes
and requires a simple Genescan method for confirmation. It can be concluded from this study that, in
Indian population, the Genescan method should be preferred as the primary molecular test to rule out
NCFI gene mutations prior to Sanger sequencing and NGS (Kulkarni et al., 2018). Thus, the diagnostic
approach may depend on the prevalence of affected genes in respective population. In this study, flow
cytometry-based classifications of CGD subtypes, facilitated rapid identification of affected gene for
the molecular confirmation.
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AWARD WINNING ABSTRACTS

1. First prize for an oral presentation at 7" Annual conference of Indian Society of Transfusion Medicine held
at Kochi on 23"-25" Nov, 2018.

Title: Molecular characterization of rare D--/D--variants in individuals of Indian origin
Swati Kulkarni, Garima Mishra, K. Vasantha, Harita Gogri, Disha Parchure, Manisha Madkaikar

Introduction: The Rh system is the most polymorphic and immunogenic protein based blood group system
with five main antigens: D, C, c, E, e. Rh antigens are important in haemolytic disease of the foetus and
newborn. Unusual Rh phenotypes such as Rhnull and D-- are rarely encountered in routine blood bank testing.
D-- phenotype is a rare blood group characterized by the lack of expression of C, ¢, E and e on the red
cells because of mutations in both alleles of the RHCE gene. The D antigen expression is exalted (up to
2,00,000 D antigenic sites per RBC) to the extent that IgG anti-D can agglutinate the RBCs in saline. Such
individuals show presence of anti-Rh17 or anti-Hro.

Aim: To determine the molecular basis of D-- individuals (n=5) of Indian origin.

Material & methods: Five RhD positive postnatal women who had produced antibodies against all Rh
antigens except D, leading to HDFN and fetal loss were referred to ICMR -NIIH for further evaluation.
Extensive serological and molecular analysis was carried out.

Results: Serological testing with anti-C, anti-c, anti-E, and anti-e showed absence of C, c, E and e antigen, thus
identifying the rare Rh variant as D--/D--. Flow cytometry confirmed absence of these antigens with exhalted
expression of D antigen. Antibody screening and identification showed presence of anti-Rh 17. Molecular
analysis by QMPSF showed gene conversion event between RHCE and RHD causing D --phenotype. Most
common hybrid was found to be RHCE-D(3-9)-CE followed by RHCE-D(3-8)-CE and RHCE-D(2-6)-CE.

Conclusion: This is the first study reporting molecular mechanism of D--phenotypes in Indian population.
Identification of RHCE-null variants facilitates confirmation of D -- phenotypes in patients and donors, helping
improve transfusion safety.

2. Third prize for an Oral presentation at 59" National Annual Conference- Haematocon 2018, organized by
Indian Society of Haematology and Blood Tansfusion, held at Kochi during October 25"-28", 2018

Title: Simple APTT based tests for differential diagnosis of haemophilia A and B - Preliminary results
Rucha Patil, Shrimati Shetty

Introduction: Haemophilia is an X-linked genetic disorder in which the patient tends to bleed excessively.
There is a shortage of diagnostic laboratories for this disorder. Many laboratories perform APTT and PT assays
but for factor assays they need to be referred elsewhere. This non-availability of factor assays is thus a major
limitation.

Aims & Objectives: The main aim of this study is to standardize and establish a rapid, simple and cost-
effective screening APTT assay which will differentially diagnose FVIII and FIX deficient patients, with no
additional requirement of expensive instruments or reagents.



Materials & Methods: Different factor VIII(FVIII) and factor IX(FIX) concentrates (450U) were coupled to
2um polystyrene beads by passive adsorption using different protocols and stored at 4°C. These were checked
for binding efficacy and stability by flow cytometry using FITC-labelled anti-human FVIII/ FIX antibody.
These beads were then used for correction in APTT test in 60 haemophiliacs and 30 controls.

TEL Sample Sample Sample
1 7 3
Control 32.0 72.1 68.9
50 pl 3wl . beads
plasma ) 2 . 3mins | eyyiicoated | 290 | 36.5 66.5
( Control/ | incubation
+ + ) beads
50 ul APTT \ Factor >
coated beads 50 pl CaCl FIX coated 313 70.1 35.7
reagent 2 Eeads
Conclusion Normal HA HB
Pooled | Patient Patient
Plasma | or vWD

Results: Out of the 60 haemophiliacs, 48 were haemophilia A(HA) (16 inhibitor positive) and 12 were
haemophilia B(HB). Complete correction was seen in HA patients with no correction in HB patients using
FVIII beads, which was confirmed using FIX beads which showed opposite results. Bead stability: pdFVIII
coated beads was found to be stable till 6 months; those coated with rFVIII till 1-2 months; Fc-fusion FVIII
binding was completely unsuccessful. The best results with maximum correction (CB: 71.1 secs; FVIIIB: 27.1
secs) and stability has been found using pd FVIIL. FIX beads showed partial correction (CB: 68 secs; FIXB:
45.5 secs), having a stability of only 1 month. The cost of this test for 1 patient with all 3 beads- CB, F§B &
F9B will be approx.72.6 Rs.

Discussion & Conclusion: It is a dilemma for both the treating physicians as well as patient when diagnosis for
hemophilia cannot be given especially in emergency situations. This APTT based screening test established in
our laboratory is rapid, simple and cost effective which will differentially diagnose FVIII and FIX deficient
patients, wherein the reagent can be stored at 4°C itself.

In countries like India, where many patients are still left undiagnosed, such simple inexpensive test which could
be performed in basic laboratories will help diagnose majority of our haemophilia patients all over the country
which in turn would reduce the morbidity and mortality during major haemostatic challenge in such new
patients.

3. Best oral presentation award at Quarterly meeting of Mumbai Haematology Group held on 9"
September 2018

Title: Triple jeopardy: A case of Glanzmanns thrombasthenia with inhibitors and HPA incompatibility
resulting in still birth

Puja Soni, Chandrakala S, Aniket Prabhudesai, Shrimati Shetty

Introduction: Glanzmann thrombasthenia (GT) is a rare, autosomal recessive platelet disorder characterized by
failure of platelet aggregation due to qualitative or quantitative abnormalities of a platelet glycoprotein complex
(GPIIb-1IIa) leading to excessive bleeding. Pregnancy in such GT patients may present with complications of
severe bleeding in the mother during delivery or post-partum and the risk of development of isoantibodies
against the GPIIb—IIla receptor due to frequent platelet transfusions and subsequent transplacental passage of
these maternal antibodies in the foetus resulting in foetal immune thrombocytopenia. Thus, early attention and
intensive management are essential for improving the maternal and fetal outcomes.



Case Summary: A 30 year old female with Type I Glanzmann Thrombasthenia (GT) underwent preterm
vaginal delivery (PTVD) during her 1* pregnancy complicated by perinatal morbidity. This patient has had
severe bleeding manifestation including epistaxis, ecchymosis on trauma, gastrointestinal bleeding, severe
menorrhagia and bleeding from minor wounds during childhood till adolescent years and received multiple
platelet and blood transfusions. Antenatal scan during the third trimester showed foetus had developed
macrocaphaly along with intraventricular haemorrhage. Prior to delivery, patient was given platelet transfusions
and NovoSeven however, pregnancy outcome was stillbirth. Due to serious obstetric complications, both
parents were tested for complete coagulation profile and for presence of any Human platelet antigen (HPA)
incompatibility. Mother (patient) showed lack of platelet aggregation with ADP, Epinephrine and Collagen and
absence of platelet GPIIb-IIla receptors on flow cytometry. Father showed normal platelet function tests and
platelet receptor study. Addition of mother’s plasma to father’s platelet showed no aggregation with all agonists
suggesting presence of isoantibodies against the platelet GPIIb—Illa receptor. HPA genotyping of both parents
revealed incompatibity of HPA-15 (CD109) as father had b/b and mother had a/a genotype.

Discussion: GT Type I patients are at greater risk of developing isoantibodies due to multiple platelet
transfusions. Similarly in this patient, due to multiple platelet transfusions, isoantibodies against the platelet GP
IIb-IIla receptor might have been produced. This has been checked in-vitro by incubating father’s platelets with
mother’s plasma and performing platelet function tests. Transplacental passage of these maternal isoantibodies
in the foetus may have resulted in intracranial hemorrhage (ICH). Also, in addition due to HPA-15
incompatibility it may result in production of isoantibodies against HPA-15. Alloimmunization due to HPA-15
antibodies is rare but has been reported to result in ICH and intrauterine death during third trimester.

Conclusion: In GT patients, mixing platelet aggregation studies should be carried out after frequent platelet
transfusion to know the presence of anti-platelet antibody. Also HPA genotyping must be carried out in GT
patients as it might help proper management by anti-IgG along with plasmapharesis to decrease the frequency
of intra and postpartum bleeding and thus may also decrease the risk of stillbirth child.

References:

1) Leticee N, Kaplan C, Lémery D. Pregnancy in mother with Glanzmann's thrombasthenia and isoantibody
against GPIIb-IIIa: Is there a foetal risk? Eur J Obstet Gynecol Reprod Biol. 2005;121(2):139-42.

2) Moncharmont P, Courvoisier S, Pagnier A, Cotta L, Debillon T, Rigal D. Severe HPA-15b related neonatal
alloimmune thrombocytopenia. Acta Paediatr. 2007;96(11):1701-3. Epub 2007 Sep 10.

Dr. Rucha Patil, Department of Haemostasis and Thrombosis, was awarded SERB Women Excellence Award for
the project entitled “A flow cytometry assay and rapid agglutination test for the detection of anti-FVIII antibodies”

Dr. Manisha Madkaikar, Director, ICMR-NIIH presented Oral paper entitled — Molecular Diagnostic Strategy
for Chronic Granulomatous Disease (CGD) In Indian Population: A Large Cohort Study of 90 Indian Patients at the
18th Biennial Meeting of the European Society for Immunodeficiencies (ESID 2018), held in Lisbon, Portugal|24-
27, October 2018.
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Dr. Swati Kulkarni received “Award of Excellence” for extraordinary contribution in the field of
Transfusion Medicine at 43 Annual Conference of Indian Society of Blood Transfusion and
Immunohaematology- Transcon 2018 held at Vishakhapatnam from 26™ to 28" October, 2018.

Two day symposium and one day flowcytometry workshop on diagnosis of Primary immunodeficiency
disorders (PID) was organized by Pediatric Immunology and leukocyte biology department at National
Institute of Immunohaematology from 5-7" September. Symposium was organized for creating awareness
about PID disorders, their diagnosis and management and a total 60 clinicians, pediatricians, and residents
participated. The workshop focused on understanding the application of flow cytometry in diagnosis of PID
and hands on training was provided to 15 participants including technicians, pediatricians, clinicians, flow
cytometer users and researchers.



Life At War: Series 4 — Conference on “The Immunology of Human Tubeculosis
Mendelian Susceptiblity to Mycobacterial Diseases (MSMD) and Beyond” jointly
organized by Wadia Children’s Hospital & ICMR-NIIH on 14- 15™ October 2018
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