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Objective 

This study aims to characterise post-operative monocyte dysfunction and the relationship 

between the immediate post-operative immune response and subsequent infections whilst 

exploring reversible features of this process.  

 

Background Data 

We have previously demonstrated that the incidence of infection following major abdominal 

surgery in a high-risk cohort is 35%1 and this is associated with the extent of post-operative 

immune suppression.2 A causal relationship however remains unclear.  

 

Methods 

Patients over 45 years old undergoing inpatient elective gastro-intestinal surgery were 

recruited. Gene expression was determined using quantitative polymerase chain reaction 

(qPCR) pre-operatively and at six, 24 and 48 hours post-operatively. Peri-operative monocyte 

HLA-DR (mHLA-DR) cell surface expression was determined using flow cytometry.  

Healthy monocytes were cultured in peri-operative serum with and without neutralising 

antibodies and immune stimulants with subsequent gene expression and mHLA-DR levels 

determined.  

 

Results 

Of 119 patients recruited, 44 developed a post-operative infection. Interleukin (IL)-10 mRNA 

and protein increased 4-fold post-operatively (P <0.0001), peaking within 6 hours of the 

procedure. Higher post-operative IL-10 mRNA (P =0.007) and protein (P =0.001) levels were 
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associated with an increased risk of infection. Cell surface mHLA-DR expression fell post-

operatively (P <0.0001). Reduced production, rather than intracellular sequestration, 

accounted for the post-operative decline in mHLA-DR expression. IL-10 antibody prevented 

the decrease in mHLA-DR expression observed when post-operative serum was added to 

healthy monocytes. Interferon gamma (IFN-γ), but not Granulocyte Macrophage-Colony 

Stimulating Factor (GM-CSF) reversed the decline in HLA-DR production.   

 

Conclusions 

Monocyte dysfunction and features of immune suppression occur frequently after major 

surgery. Greater post-operative IL-10 production is associated with later infection. IL-10 

directly limits monocyte bactericidal efficiency post-operatively. This can be reversed with 

IFNγ. 
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Figure 1 

 

In patients IL-10 mRNA (A) and protein (B) levels increased over the immediate post-

operative period. Higher levels of IL-10 mRNA (C) and protein (D) are associated with late 

nosocomial infections following major abdominal surgery. mHLA-DR expressed as 

antibodies per monocyte (Ab/C) are reduced post-operatively (E). In a cell model, the 

addition of anti-IL-10 but not control Ig prevents the post-operative decrease in mHLA_DR 

(F). Recombinant IL-10 reproduces the post-operative decrease in mHLA-DR (G). 

 


