
findings on high-resolution CT that are highly suggestive of

allergic bronchopulmonary aspergillosis.8 Allergic

bronchopulmonary aspergillosis is seen most commonly in

patients with long-standing bronchial asthma. At pathologic

analysis, this form of aspergillosis is characterized by the

presence of plugs of inspissated mucus containing Aspergillus

organisms and eosinophils. This results in bronchial dilatation

typically involving the segmental and subsegmental bronchi.  In

approximately 30% of patients, the impacted mucus has high

attenuation or demonstrates frank calcification at CT. The

radiologist plays a major role in the diagnosis of pulmonary

Aspergillus infection. When radiographic findings are subtle or

equivocal, CT frequently allows identification of the disease

process as was seen in our case. Although imaging findings in

various types of pulmonary aspergillosis may be nonspecific, in

the appropriate clinical setting, familiarity with the thin-section

CT findings may suggest and even help establish the specific

diagnosis.9

References
1. Haque AS. Allergic Bronchopulmonary Aspergillosis.Pak J Chest Med 2004; 10:3-10.

2. Tillie L, Tonnel AB. Allergic bronchopulmonary aspergillosis. Allergy 2005;

60:1004-13

3. Lee TM, Greenberger PA, Patterson R, Roberts M, Liotta JL. Stage V (fibrotic)

allergic bronchopulmonary aspergillosis. A review of 17 cases followed from

diagnosis. Arch Intern Med 1987; 147: 319-23.

4. Ashok S, Naresh P, Anil KA.Allergic Bronchopulmonary Aspergillosis : The

Spectrum of Roentgenologic Appearances.Ind J Radiol Imag 1999;  3: 107-12

5. Cartier Y, Kavanagh PV, Johkoh T, Mason AC, Muller NL.Bronchiectasis:

accuracy of high-resolution CT in the differentiation of specific diseases.  Am J

Roentgenol 1999; 173:47-52

6. Hoshino H, Tagaki S, Kon H, Shibusa T, Takabatake H, Fujita A, et al.Allergic

bronchopulmonary aspergillosis due to Aspergillus niger without bronchial asthma.

Respiration 1999; 66:369-72

7. Soubani AO, Chandrasekar PH. The Clinical Spectrum of Pulmonary

Aspergillosis. Chest 2002; 121:1988-99.

8. Ward S, Heyneman L, Lee MJ, Leung AN, Hansell DM, Muller NL. Accuracy of

CT in the diagnosis of allergic bronchopulmonary aspergillosis in asthmatic

patients. Am J Roentgenol 1999; 173:937-42.

9. Franquet T, Muller NL, Gimenez A, Guembe P, De La Torre J, Bague S. Spectrum

of Pulmonary Aspergillosis: Histologic, Clinical and Radiologic

Findings.Radiographics   2001; 21:825-37 

516 J Pak Med Assoc

Case Report

Chronic Granulomatous Disease
Hamid Nawaz Tipu1, Tahir Aziz Ahmed2, Salman Ali3, Dawood Ahmed4, Muhammad Amin Waqar5

Armed Forces Institute of Pathology, Rawalpindi1,2,4,5, Military Hospital, Rawalpindi3

Abstract

Chronic granulomatous disease (CGD) is an X-linked/

autosomal recessive primary immunodeficiency disorder

characterized by recurrent infections. The diagnosis is

primarily based on simple Nitrobluetetrazolium dye reduction

test. We describe here an unusual case of an 8 year old girl, as

the disease is X-linked in most of the cases.

Introduction

Chronic granulomatous disease (CGD) is an X-

linked/autosomal recessive disorder characterized by

recurrent infections with catalase positive bacteria and

fungi, and granulomas in multiple organs.1 The basic

pathology is a defect in subunits of nicotinamide adenine

dinucleotide phosphate (NADP) oxidase, whose normal

functioning is essential for killing of phagocytosed bacteria

by neutrophils. Affected patients succumb to recurrent

infections, usually involving the skin, lymph nodes, lungs,

liver and gastrointestinal tract, leading to death in first two

decades of life.2,3 Since its first description in the 1950s,

notable advances have been made in the understanding of

this disease.CGD is a rare but life threatening condition. It

can be managed effectively after proper diagnosis.

Screening test for this disease can be performed with

relative ease. Literature search has revealed only one

publication from India in the subcontinent region.2 It is felt

that a greater physician awareness and availability of

diagnostic facilities will improve the prognostic outlook for

patients suffering from CGD. We describe here an unusual

case of an 8 year old girl, as the disease is X-linked in most

of the cases.

Case Report

An 8 years old girl, born of a consanguineous

marriage, was referred to us for investigations regarding

immunodeficiency, in August 2007. She had the complaints

of recurrent high grade fever, since the start of this year that

was only transiently relieved by antipyretics and antibiotics.

Each time fever recurred after the medicines were stopped.

According to her parents, she started having high grade

fever at the age of 2-3 months that was relieved with

antibiotics but recurred after antibiotics were stopped. She

had taken antituberculosis therapy at the age of 1 year but

after 3-4 months of treatment, it was discontinued. At the

age of around 2 years, she improved, albeit occasional mild

respiratory tract infections, once or twice a year. At the age

of 5 years, she developed an abscess on her right thigh that

was surgically drained but she again developed high grade



fever following this procedure that persisted for a couple of

months despite antibiotics. 

She had a very strong family history, related to

primary immunodeficiency. Her eldest brother died of

meningitis at the age of 3 months. Then her eldest sister died

of some respiratory tract infection at the age of 7 years.

Another brother, 5th in siblings, died at the age of 18

months, who had developed oral ulcers according to the

parents. Her remaining 4 sisters, aged 17, 14, 11 and 6 years

were all well (fig 1). One of her maternal uncle died at the

age of 2 months. Rest three maternal uncles are healthy.

She had been vaccinated according to expanded

program of immunization (EPI).

When she presented to us, she was a pale looking

child with failure to thrive, hepatosplenomegaly and

cervical lymphadenopathy. Both her height and weight were

below 0.4th centile for her age. Earlier this year (2007), she

had been investigated for the fever at Lahore. She had low

haemoglobin (8.2 g/dl) with hypochromic microcytic

picture and ESR 35 mm/1 hr. Her total leucocyte count was

15000/ul., with 64% neutrophils and 26% lymphocytes. Her

serum total protein and globulin were raised (9.81 g/dl and

6.31 g/dl). Excision biopsy of cervical lymph nodes had

revealed reactive hyperplasia. Trucut biopsy of right lung

showed granulomatous inflammation with aspergillus

hyphae. CT scan chest suggested malignant infiltrative

process in right upper chest and left lung. We focused on

immune status of the patient taking into consideration her

clinical and laboratory data. Investigations at AFIP showed

raised IgG levels (19 g/dl) with IgA, IgM and IgE levels

within the age specific reference range. Anti candida and

anti E coli antibody titer were normal (1:160 each).

Lymphocyte subset analysis revealed a slight increase in her

B cells and NK cells (706/ul and 412/ul respectively), for

her age. But her nitrobluetetrazolium (NBT) dye reduction

test characteristically revealed absolutely no reduction of

dye by neutrophils, as shown in fig 2 (procedure attached as

annex 'A'). The percentage of patient's neutrophils

stimulated by candida and E coli that reduced the dye was

zero percent, as compared to control's 56% and 84%

respectively. Based on her clinical presentation, family

history and NBT test, the diagnosis of autosomal recessive

form of chronic granulomatous disease was established. Her

parents were counselled about the disease and the

importance of prophylactic use of antibiotics and

maintenance of an infection diary.

Discussion

The presentation of the patient with history of

respiratory tract infections, respiratory tract granulomas and

aspergillus hyphae, hepatosplenomegaly, lymphadenopathy

and a very strong family history pointed towards a possible

primary immunodeficiency. The NBT test clinched the

diagnosis of CGD. The NBT test depends on the capability

of normal neutrophils to reduce the colourless NBT dye to
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Fig 1: Family tree of the patient.

Fig 2: Patient negative NBT test (NBT dye, x40)

Annex ‘A’

Nirobluetetrazolium Dye Reduction Test

1. Draw 3 ml of EDTA blood of the patient and a healthy

person as a control.

2. Mark 6 test tubes as C1, C2 and C3 for control and T1,

t2 and T3 for test.

3. Add 100 ul each of RPMI 1640 and NBT in each test

tube.

4. Add 100 ul E coli endotoxin in tubes in C1 and T1 and

100 ul candida serum in tubes C2 and T2.

5. Add 100 ul of control's blood in C1, C2 and C3 and 100

ul of patient's blood in T1, T2 and T3.

6. Incubate at 37°C for 30 min and then at room

temperature for another 30 min.

7. Add 300 ul neutral red in each tube.

8. Place a drop from each test tube on a glass slide and

observe under microscope.



blue formazan, while in CGD this is not possible and hence

diagnostic of CGD.4 Leucocytosis, hypochromic microcytic

anaemia, elevated ESR and increased serum

immunoglobulin concentrations found in our patient merely

reflect response to chronic infection.

CGD is a X-linked primary immunodeficiency

disease in over two third of cases. In this group it is due to

mutation in CYBB gene that encodes gp91 of NADPH

oxidase enzyme. However, a significant proportion of cases

are autosomal recessive due to mutations in NCF1 (p41),

NCF2 (p67) and CYBA (p22) genes and hence can be found

in girls.5 CGD was infact the first inherited disease whose

gene was identified by genetic mapping strategies.6

Although detailed statistics for primary

immunodeficiency diseases in the sub-continent region

could not be found despite extensive internet search, Rezaei

et, al. have reported that chronic granulomatous disease is

the second most common primary immunodeficiency

disorder in Iran preceded only by CVID.7

In our experience autosomal recessive form of CGD

presents with relatively mild manifestations. The first

patient of CGD diagnosed in our department was a young

girl about 7 years of age at the time of presentation. She

improved on prophylactic antibiotics but was lost to follow-

up 6 months after the diagnosis. The second patient was a

newborn male. He presented with large pustules all over the

body within the first week of birth. The patient was taken

home against medical advice and unfortunately died within

a week of diagnosis. 

The diagnosis of this disease can be established

with NBT screening test. The test is easy to perform and

no special chemicals or equipment are needed. Only NBT

and an ordinary microscope are sufficient.

Chemiluminescence and bacteriocidal assays are the other

tests used to diagnose CGD. Flowcytometric 2',7'-

dichlorofluorescein (DCF) test can be used to identify

carriers. Specific forms of the disease can only be found

by identifying genetic mutations.8 Early diagnosis results

in control of infection with appropriate use of

antimicrobial agents.

The treatment is mainly directed towards treating

and preventing infections although now gamma interferon

is advocated as a new modality of prophylactic therapy.9

Bone marrow transplantation may be considered and gene

therapy may have a role in future.

Conclusion

In the absence of any specific therapy, it is very

important to identify carriers, especially in families in

which a known case is already present. Genetic counselling

of such families may help in reducing the incidence of the

disease, especially the autosomal recessive form.
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