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Message from the editor
Dear colleagues,
It is indeed a pleasure to speak to you again this month after an
outstanding conference last month. The 4th International Conference
on Primary I mmunodeficiency D iseases (ICPID) was organized at
the garden city of Bengaluru on 11 th -13 th of March, 2017. The
conference was attended by more than 100 delegates and around 60
scientific abstracts were presented during these 3 days. Prof .
Shobha
Sehgal,
Emeritus
Professor,
Department
of
Immunopathology, PGI Chandigarh was bestowed the FPID Lifetime
Achievement Award during this congress.
We were fortunate to learn from the ‘who is who’ of pediatric
immunology and enjoyed both the formal and informal discussions
thoroughly. Most international speakers who have been coming to
India regularly for the last 3 conferences commented on how primary
immunodeficiency work in India has increased at an exponential
pace and congratulated FPID for its efforts. I take this opportunity to
thank everyone for their earnest efforts and the team at ISPID looks
forward to supporting it in every which way possible.
In this issue we bring you yet another interesting case along with
detailed clinical and laboratory based discussion. We continue with
our regular sections and also bring you some memories from the
conference. Please feel free to send your feedback as well as
pertinent cases for discussion.
Hope you enjoy this newsletter.
Nita
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Case of the month
Clinical discussant
Prof. Surjit Singh
Dr. Pandiarajan Vignesh

Laboratory discussant
Dr. Amit Rawat

A 4-year-old boy presented with recurrent pneumonia
since 2 years of age and progressively enlarging tender
bony swelling in the neck. His initial illness started at 2
years of age, which was characterized by insidious
onset low-grade fever, cough, loss of weight and rapid
breathing lasting for 3 weeks. Tuberculin skin test was
negative, and chest radiograph showed bilateral
diffuse chest wall infiltrates. He received conventional
4-drug antitubercular therapy (ATT) for 6 months.
Although he improved transiently, his symptoms
recurred 3 months after stopping ATT. He was
restarted on the same regimen again.
Six months later, he developed a fluctuant, tender
swelling in right chest wall and a progressively
increasing tender vertebral spine protuberance was
noted in the lower cervical region. Contrast-enhanced
computerized tomography of the chest revealed
fibrosis and calcifications of the right upper lobe and
bony vertebral erosions from T1 to T4 level. He was
treated again for suspected recurrence of TB.
Three months later, he was referred to our institute as
there was no improvement in signs and symptoms.
There was no history of contact with TB. He was born
to non-consanguineous parents and there was no
family history of recurrent infections or sibling deaths.
On examination, he was underweight and wasted
according to the WHO growth standards. Pallor was
noted; however, clubbing, lymphadenopathy and
hepatosplenomegaly were not present.
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There was a localized kyphosis of the lower cervical
spine with mild scoliosis toward right side. Rightsided paravertebral soft tissue swelling was noted
from T3 to T6 level.
Clinical examination of the cardiovascular,
respiratory and nervous systems was essentially
normal. Blood counts revealed microcytic
hypochromic anaemia (Hb: 7.1 g/dL) with
polymorphonuclear leucocytosis (23 × 10 9 white
cells/L, polymorphs 61%, lymphocytes 27%) and
thrombocytosis (5.8 × 109 platelets/L). Blood culture
was sterile; ultrasound abdomen was normal and
human immunodeficiency virus serology was
negative.
Immunoglobulin
profile
showed
hypergammaglobulinemia with an elevation of IgG
and IgA (IgG: 22.51 g/L, IgA: 3.97 g/L and IgM: 1.74
g/L).
Contrast-enhanced computerized tomography of
the chest showed features of consolidation in the
lungs, mediastinal lymphadenopathy, rib expansion
and collapse of T5 and T6 vertebral bodies.
Magnetic resonance imaging of spine showed
features of vertebral osteomyelitis from C7 to T7,
and bilateral paravertebral soft tissue enhancement.

Diagnosis
Chronic granulomatous disease (X-linked)

Image guided fine needle aspiration of lung
lesion revealed features of consolidation;
however, no acid-fast bacilli or fungii were
identified. Granulomatous inflammation was
noted in the fine needle aspiration of the
paravertebral soft tissue. Qualitative blood
fungal serology was positive for Aspergillus
flavus and Aspergillus fumigatus.
In view of persistent pneumonia and
osteomyelitis, the child was evaluated for
underlying immunodeficiency. There was no
reduction of the dye by stimulated neutrophils
in the nitro blue tetrazolium dye reduction test.
There was also no right shift noted in the
activated neutrophils in flow cytometry-based
dihydrorhodamine (DHR) assay [stimulation
index: 3.00 (test) 52 (control)] thus confirming
a diagnosis of CGD. DHR of the mother showed
a mosaic pattern with 2 peaks suggestive of
carrier state for X-linked CGD. Flow cytometric
expression of cytochrome b558 showed no
staining of neutrophils in the patient, while the
mother had a mosaic pattern.
Paravertebral soft tissue yielded Acinetobacter
spp. (sensitive to fluoroquinolones, tigecycline,
amikacin and imipenem) on bacterial cultures.
TB polymerase chain reaction and TB and
fungal cultures were negative. He was treated
initially with intravenous (IV) ceftriaxone,
amikacin and cloxacillin, and later IV
conventional
amphotericin
and
oral
ciprofloxacin were added. Seven days after
starting antifungal therapy, he showed
defervescence of fever and improvement in
general well-being. After 21 days, oral
voriconazole was added. Six weeks post
discharge his appetite improved, he gained
weight of 2.2 kg and there was significant
reduction in paravertebral swelling.

Q1: When do you suspect underlying primary
immunodeficiency in children who present
with musculoskeletal infections?
Answer: Primary immunodeficiency diseases
(PID) are suspected in cases of severe,
persistent,
unusual,
or
recurrent
musculoskeletal infections. A work up for PID
is also warranted in cases with infections
involving multiple organ systems. Instances of
infections with organisms of low virulence
such as non-tubercular mycobacteria or
attenuated vaccine strains such as BCG or
opportunistic infections should also be worked
up for an underlying PID. For example, the
child described here had a persistent
pneumonia and osteomyelitis. In these kind of
children, a work-up for PID is definitely
warranted.
Q2: FNAC done from the paravertebral lesion
showed the presence of granulomatous
inflammation. What are the causes of
granulomatous soft tissue lesions in children?
How will you evaluate such a child?
Answer:
Presence
of
granulomatous
inflammation in the soft tissue suggests that
there is delayed hypersensitivity reaction and
an excess activation of macrophages. Cause for
this kind of inflammation includes various
infectious and inflammatory etiologies.
Infectious causes include tuberculosis,
histoplasmosis, cryptococcosis and leprosy.
Inflammatory causes include sarcoidosis and
granulomatosis with polyangiitis (formerly
Wegener's
granulomatosus).
Necrotic
granulomas are seen usually in infections
where as in sarcoidosis non-necrotic
granulomas are seen. Presence of a persistent
pneumonia or a suppurative adenitis along
with these kind of granulomas should alert a
clinician to work up for chronic granulomatous
disease.

Diagnosis
Chronic granulomatous disease (X-linked)

T2 weighted MRI chest coronal image showing
bilateral consolidation
T2 weighted sagittal MR image of the cervicodorsal region demonstrating features of
vertebral
osteomyelitis
and
contrast
enhancement from C7 to D7 spine and altered
marrow intensity

Image Watch

Fig 1 A: Stimulated DHR control
Fig 1 B: Stimulated DHR patient

Fig.2 FNAC smear showing
an epithelioid granuloma in
a patient with CGD
(May Grunwald Giemsa; 20X)

Diagnosis
Chronic granulomatous disease (X-linked)

Q3: We often encounter children with fungal
abscesses in the bone/liver/CNS. If HIV is
negative and they are not otherwise
immunocompromised, do all these patients
warrant an evaluation for underlying PIDs? If
yes, could you briefly describe the step wise
evaluation of such a patient?
Answer: Presence of fungal abscess at any site
in a child where there is no secondary cause for
immunodeficiency
such
as
HIV
or
immunosuppressive therapy would warrant an
evaluation for an underlying PID. Commonest
groups of PIDs that would present with fungal
infections include phagocytic and T-cell defects.
Phagocytic
defects
include
chronic
granulomatous
disease
(CGD)
and
neutropenias. T-cell defects include severe
combined immunodeficiency and late forms of
combined immunodeficiencies such as leaky
SCID and idiopathic CD4 lymphopenia. In a
child presenting with a fungal abscess, a careful
look at the blood counts would give a clue
towards the underlying immunodeficiency.
Neutrophilia and thrombocytosis would
suggest CGD. Neutropenia (absolute neutrophil
counts <1,500/mm 3 ) as well as lymphopenia
(absolute lymphocyte counts <3,000/mm 3 ) in
children less than 1 year) is significant and can
be easily identified from the blood counts.

Q5. Once diagnosed, how do you manage a
patient with CGD? What is the definitive
management of CGD?
Answer: Management of CGD includes
aggressive treatment of inter current
infections and institution of lifelong
prophylaxis with co-trimoxazole (5 mg/kg of
trimethoprim) and itraconazole (100 mg OD
for patients <50 kg and 200 mg OD for patients
>50 kg) for the prevention of severe bacterial
and fungal infections. Prophylaxis with
subcutaneous interferon gamma (50 µg/m 2
thrice a week) is also beneficial. The definitive
management of CGD is hematopoietic stem
cell transplantation from a suitable donor.
Q6: Many patients with CGD present with
non-infectious complications of the disease.
Could you briefly describe the non-infectious
presentations of the disease?
Answer: Granuloma formation in CGD could
lead to various inflammatory complications in
CGD such as pyloric outlet obstruction, bladder
outlet obstruction, rectal fistula, lung
granuloma
and
Crohn’s-like
colitis.
Management of these manifestations include
glucocorticoids and in some cases,
immunomodulatory agents can be useful.

Q4: What are the clues towards underlying Q7. What will be your choice of antibiotics
CGD in this child from the clinical examination and antifungals in this patient? Do children
and basic laboratory evaluation?
benefit from long term prophylaxis?
Answer: The clinical clues in this case are
persistent pneumonia, failure to thrive and Answer : The empirical antibiotics would be
osteomyelitis of the rib and vertebra. Family intravenous (IV) ceftriaxone (100 mg/kg/day in
history could give a clue towards underlying 2 divided doses) and cloxacillin (2g/kg/day in 4
immunodeficiency and the pattern of divided doses). IV conventional amphotericin B
inheritance. However, there was no suggestive (0.5-1 mg/kg/day) or liposomal amphotericin B
family history in our child. The laboratory clues (3-5mg/kg/day ) would be the preferred
are
leukocytosis
with
neutrophilic antifungal therapy. Long term prophylaxis with
predominance,
thrombocytosis
(5.8 cotrimoxazole and itraconazole could result in
3
lakhs/mm
),
elevated
erythrocyte
significant reduction in the frequency of
sedimentation rate, elevated immunoglobulin bacterial and fungal infections in CGD.
levels all suggestive of repeated infections and
a positive fungal serology.

Diagnosis
Chronic granulomatous disease (X-linked)
Laboratory discussion
Q1. Can you briefly describe NBT and DHR test
and the factors that you will keep in mind before
evaluating the results?
Answer: The Nitro Blue Tetrazolium test (NBT) is a
simple screening tool for estimation of phagocytic
function. It was initially described in 1953 (Shaffer
et al) but its clinical significance was not
recognized for more than a decade. Its utility was
rediscovered in 1968 when Park et al described its
use in differentiating fevers of bacterial vs. those
of non-bacterial origin. NBT as a diagnostic tool in
CGD was described first by Nathan and Baehner
also in 1968.
In the NBT test a drop of 0.2% suspension of Nitro
Blue Tetrazolium dye (yellow colour) is place on a
glass side along with a drop of buffy coat
preparation or leucocyte-rich plasma. This slide is
labeled “unstimulated”. On another slide labeled
“stimulated” zymosan or yeast suspension is
added in addition to the NBT dye and the buffy
coat preparation or leucocyte-rich plasma.
Alternatively, phorbol myristate acetate can be
used in place of zymosan or yeast. The slides are
incubated at 37 0 C for 30 minutes in a humidified
chamber. After incubation, the slides are observed
under the light microscope and neutrophils which
have reduced the NBT dye to blue-black formazan
are counted and expressed as a percentage of
total neutrophils.
In a healthy individual or child more than 85-90%
of neutrophils show reduction upon stimulation. In
CGD especially the X-linked CGD the reduction is
usually entirely absent or <5%. Carrier females of X
-linked CGD usually show a mosaic pattern with 2
population of neutrophils, one showing reduction
and the other which show no reduction. The
relative proportions of these are quite variable and
range from (10-80% showing reduction). In ARCGD especially that due to p47phox the reduction
is between 20-40%. However, it is not always so
and hence it is practically impossible to distinguish
AR or X-linked CGD on the basis of NBT.

Dihydrorhodamine 123 assay for CGD
Four tubes, two each for normal control and
patient sample are labelled as unstimulated
and stimulated. 100μl of heparin
anticoagulated blood is added to each tube.
1μl of 1 mM Dihydrorhodamine (Sigma Cat No
D1054) in DMSO is added to each tube and
incubated for 15 min at 37 0 C in a water bath.
2μl of Phorbol- 12- myristate-13- acetate (100
μg/ml) is added to the tubes labelled
stimulated for both test and control samples.
The tubes were further incubated for further
15 min at 37 0 C and then lysed using BD FACS
lysing solution for 10 min. The tubes are then
centrifuged at 1,500 rpm for 5 min. The cell
pellet is washed with phosphate buffered
saline and spun again at 1,500 rpm for 5 min
and decant supernatant. This procedure is
repeated two times. Samples thus prepared
are acquired on a flow cytometer. Threshold is
adjusted to exclude debris and neutrophils are
gated by Forward Scatter(FSC)/Side scatter
(SSC) gating. At least 10,000 gated events are
acquired and recorded for each tube. Mean
fluorescence intensities (MFIs) of stimulated
and unstimulated samples are recorded. The
fold change in MFIs for both test and control
samples (Stimulation index or Neutrophil
oxidate index) is calculated.
Carrier females of X-linked CGD show a mosaic
pattern on dihydrorhodamine with 2 peaks on
the histogram plot indicating 2 different
populations of neutrophils with normal and
abnormal reduction. The proportion of normal
neutrophils in carrier females is extremely
variable and may range from (10-90%), Xchromosome inactivation or lyonization being
a random event. Although , it is seen that
patients with AR-CGD with p47phox have a
small and broad peak compared to normal
controls. Similarly, it is impossible to detect
carriers of AR-CGD on a DHR as one
functioning allele is sufficient for normal
phagocytic function.

Diagnosis
Chronic granulomatous disease (X-linked)

Laboratory discussion
Q2. How does the DHR report help us in
prognosticating this patient?
Answer: Stimulation index is calculated by
dividing the median fluorescence intensity of
stimulated neutrophils divided by the median
fluorescence
intensity
of
unstimulated
neutrophils is very useful in prognosticating
patients. A high SI value > 2 denotes some
residual oxidase activity and portends a favorable
prognosis. However, it must be borne in mind
that estimation of superoxide production by
chemiluminscence is a better indicator of
residual activity than the DHR alone.
Q3. Is prenatal diagnosis possible for this
disease? If so, how will you counsel this family?
Answer: Prenatal diagnosis is an indispensable
element
of
management
of
chronic
granulomatous disease as it is for other primary
immunodeficiency diseases. If a genetic mutation
has been established in an index case, prenatal
diagnosis can be offered and done by detecting
the putative mutation in DNA extracted from

chorionic villus sampling after removing
adherent maternal tissue and ruling out
maternal contamination by VNTR analysis.
In cases where the mutation has not been
detected , it is possible to offer a prenatal
diagnosis by performing a DHR test on the
cord blood obtained by cordocentesis after
18 weeks of gestation.
A history of similarly affected male siblings,
maternal uncles and maternal male cousins
in the family denotes an X-linked mode of
inheritance which can be confirmed by a
mosaic pattern on DHR and gp91phox
estimation by flow cytometry or a genetic
testing for mutation in the CYBB gene.
Autosomal recessive mode of inheritance is
indicated by the affection of both male and
female children in a given family which can
be confirmed by testing for appropriate
genes i.e. NCF1, CYBA, NCF2 and NCF4 and
their encoded proteins p47phox, p22phox,
p67phox and p40 phox. When the mode of
inheritance and the genetic mutation have
been determined, the family can be
counseled appropriately.

National
Introductory course on Primary Immunodeficiency Diseases at Guwahati
15 October, 2017.
For registrations contact, Dr Rashna Dass rashnadass@gmail.com
International
1. ESID 2017- Meeting of the European Society of Immunodeficiencies,
11-14 September 2017, Edinburg, UK
Theme: Autoimmunity and inflammation
http://esid2017.kenes.com
Event Watch

2. IPIC 2017- Meeting from the International Patient Organization for
Primary Immunodeficiencies
8-10 November 2017, Dubai
http://www.ipic2017.com

Journal Watch
Loffredo L, Perri L, Zicari A, Del Ben M, Angelico F, Violi F. Chronic granulomatous
disease as an SOS call for multicenter cooperative effort to preventing infections: A
meta-analysis of the treatments. Ann Allergy Asthma Immunol. 2016 Sep;117(3):285-9
This article discusses a meta-analysis that analyzed the benefit of prophylaxis with
interferon gamma, antifungals and antibiotics in preventing infections in patients with
chronic granulomatous disease. There is no RCT that has evaluated the widely utilized
antibiotic prophylaxis including trimethoprim-sulfamethoxazole in CGD. Itraconazole
prophylaxis demonstrated a trend towards reduced fungal infections although not
statistically significant. Interferon gamma did however reduce the frequency of
infections significantly. The meta-analysis however was based on small sample sizes and
also could not however analyze the various genetic subtypes separately, thus calling for
multicentric co-operative efforts to improve treatment in CGD patients.

ICPID 2017, Bengaluru
Release of the conference souvenir

Prof.
Shobha
Sehgal,
Emeritus
Professor,
Immunopathology, PGIMER, Chandigarh, being
bestowed with the 'FPID Lifetime Achievement Award'

About ISPID
The Indian Society of Primary Immune Deficiency was founded in 2011 and has currently more than
100 members.
We hope to generate interest in PIDs and help clinicians achieve a diagnosis and guide their
management. We organize periodic courses to sensitize pediatric and adult colleagues to primary
immunodeficiencies.
Kindly visit our website for further information www.ispid.org.in

We would love to hear from you.
Please send your comments, suggestions and cases/images for discussion to the following address
ispidofficial@gmail.com
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