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Introduction 

Chronic granulomatous disease (CGD) is the most common type of 

primary innate immune deficiency caused by defects in the 

nicotinamide adenine dinucleotide phosphate (NADPH) oxidase 

enzyme in the neutrophils. (1) It’s considered as a fatal granulomatous 

disease of childhood as most patients with CGD die by 10 years of 

age. (2) Any mutation at one of the genes encoding for glycoproteins 

that are forming the five subunits of the NADPH oxidase enzyme 

leads to CGD. If the mutation leaves some residual NADPH oxidase 

activity intact the clinical expression of the disease is attenuated and 

prognosis is better. (3) CGD can be treated by conventional treatment, 

stem cell transplantation or genetic therapy. (4) The (DHR) test was 

approved to be the gold standard for diagnosis of CGD. (5) 

Aim of the work 
The aim of the present study is to detect the effect of active 

infections on the interpretation of DHR test results in chronic 

granulomatous disease patients and patients with active infections 

with no evidence of CGD. 

Subjects  
The present study was conducted on 24 patients previously diagnosed 

as CGD and 24 patients with active infection with no evidence of 

CGD (control group). All patients were recruited from outpatient 

clinic of El-Shatbi pediatric hospital Alexandria University during the 

period from 10/2018 till 10/2019. Patients with neutropenia were 

excluded from the study. 

Methods 
The dihydro-rhodamine test (DHR) was done for every patient while  

in active infection period and was also repeated again when the 

patient recovered and became completely free. In DHR test, 

neutrophils were incubated with DHR123 (2500 μg/mL in DMSO, 

SIGMA) then stimulated by PMA (100 μg/mL in DMSO, SIGMA) 

which stimulates the production of oxidative burst in the form of  

hydrogen peroxide by the action of NADPH oxidase enzyme. 

Products of oxidative burst oxidize DHR to rhodamine 123 which 

emits fluorescence. Fluorescence emitted is measured and quantified 

by flowcytometry device (BD FACSCalibur), CELL QUEST 

software and expressed as mean fluorescence channel. Stimulation 

index is calculated as a ratio of mean fluorescence channel after 

stimulation to mean fluorescence channel before stimulation. (Figures 

1, 2, 3 and 4) 

Results 

No significant difference was found in the group of CGD 

patients regard stimulation index between infection period 

and infection free period. On the other hand stimulation 

index of control group was significantly higher during 

infection period than infection free period . (Table 1)  

Conclusion 

This study demonstrated that DHR test is a rapid, cheap 

and high sensitive test for diagnosis of CGD and mild to 

moderate Infection does not affect the DHR result. 

However severe infections can affect DHR result causing 

false negative DHR result resulting in false positive 

diagnosis of CGD. 
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Figure (1): DHR  test result for 

patient with active infection 

with no evidence of CGD 

before stimulation by PMA. 

Figure (2): DHR  test result for 

patient with active infection with 

no evidence of CGD after 

stimulation by PMA . 

Figure (3): DHR  test result for 

patient with CGD before 

stimulation by PMA. 

Figure (4): DHR  test result for 

patient with CGD after 

stimulation by PMA . 

Table (1): Comparison between the two studied groups according to 

Stimulation index 

U: Mann Whitney test                  

Z: Wilcoxon signed ranks test 

p: p value for comparing between the studied groups 

p0: p value for comparing between Infection and Free in each group 

*: Statistically significant at p ≤ 0.05   
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