
5. Conclusions 

2. Aim 

 Chronic Granulomatous Disease (CGD) is a rare disorder of white 

blood cells leading to serious infection and inflammation.   

 70% of cases are due to an X-linked (XL) mutation.  

 There is increasing evidence that female carriers of XL-CGD 

experience a range of inflammatory symptoms.[1]
  

 Many XL-CGD carriers also report excessive fatigue[2] which may 

be due to inflammatory processes mediated by cytokines. 

 To date, there has been no investigation of the possible mechanism 

of this fatigue in XL-CGD carriers. 

1. Introduction 

3. Methods 

 To investigate whether XL carriers of CGD have raised serum levels 

of inflammatory cytokines which are associated with fatigue. 

i. Serum containing various cytokines ii. Capture beads added iii. Cytokines bind 

v. Unbound antibody washed away 

Fortessa 

vi. Laser interrogation of beads 
by flow cytometer 

vii. Bead cytokine saturation compared 
to standard concentration curves 

 Design: Serum from 52 XL-CGD carriers was compared with 

inflammatory disease control groups of 10 high and 10 low fatigue 

Sjogren’s disease patients and 15 healthy controls. 

 Data collection: Cytometric Bead Array (CBA) immunoassay 

assessed levels of IL-1α, IL-5, IL-8, IL-10, IL-17, IFNα and IFN-γ 

using BD Biosciences LSRFortessa™ cell analyser (Figure 1). 

 Data analysis: FACSDiva, BD Biosciences; FCAP Array, Soft Flow 

Inc.; SPSS, IBM (Mann-Whitney U Tests). 

Figure 1: Preparation and analysis of samples 

iv. Fluorescent detector 
antibody binds 
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 IL-8 concentration was significantly higher in the subgroup of XL-

CGD carriers who reported fatigue (mean 2405u/ml) than in those 

who did not (mean 400u/ml) (p=0.005). 

 Other investigated cytokines were not significantly raised. 

High serum levels of IL-8 are associated with excessive fatigue 
in female carriers of X-linked Chronic Granulomatous Disease 

 Serum IL-8 is significantly higher in XL-CGD carriers than in healthy and Sjogren’s disease control groups. 

 Higher serum IL-8 levels are significantly correlated with higher levels of fatigue in XL-CGD carriers. 

 IL-8, which has been associated with fatigue,[4] may be a driver of fatigue in this group via an inflammatory process. 

 It is hoped that this initial finding will stimulate further research into how IL-8 influences fatigue in XL-CGD carriers 

and how its effects can be managed to improve the quality of life for these women. 
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Study Group 

Figure 2: Log box plot of IL-8 concentration in each group. 

XL-CGD Subgroup 

Figure 3: Log box plot of IL-8 concentration in each XL-CGD sub-group. 

4. Results 
 25/52 (48%) of XL-CGD carriers reported fatigue on a validated questionnaire.[3] 

 IL-8 concentration (mean 1459u/ml) was significantly higher in XL-

CGD carriers than in healthy controls (mean 72u/ml) (p=0.015) and 

Sjogren’s disease controls (mean 203u/ml) (p=0.031) as a whole (high 

and low fatigue grouped). 


