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The immune system …. 
… is a cell and tissue system that protects 
the individual from invading pathogens







• Exclusion barrier
• Identification of “non-self”/Tolerance of 

“self”
• Elimination
• Memory

The four general functional features 
of the immune system



A well functioning immune system 
is key to providing robust defence 

against pathogenic organisms





Calder & Hall (2012) Nursing Older People 24, 29-37



• More infections -> More illness
• More hospitalisations
• More antibiotic use (-> antibiotic 

resistance)
• Poor outcome from surgery
• Poor outcome from other interventions
• More deaths





• Systematic review of 31 trials of seasonal influenza 
vaccination conducted between 1986 and 2002

• The odds ratio of responses in elderly versus young adults 
ranged from 0.24 to 0.59 in terms of seroconversion and 
seroprotection to all three antigens

• The US CDC estimates protective clinical efficacy in 70-
90% of cases of young adults and of only 17-53% in elderly 
individuals

• “We conclude that the antibody response in the elderly is 
considerably lower that in younger adults”



• Inadequate protection
• Wasted resource
• False sense of security





Immune decline is greater in older people 
with low intakes (or status) of:

• Energy
• Protein (specific amino acids?)
• Vitamins b6, b12 and folate
• Vitamin E
• Iron
• Zinc



• Protein, iron and zinc important



• Many micronutrients (incl. zinc) important



Stimulant concentration

Fe-sufficient

Fe-deficient

• Homebound but 
fairly healthy 
elderly women in 
Canada

• Some had low Fe 
status, some 
didn’t

• Immune functions 
measured using 
cells isolated from 
the blood

• Immune functions 
were lower in the 
Fe deficient 
women
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Ahluwalia et al. (2004) Am J Clin Nutr 79, 516-521



These studies suggest that improving intake 
and status of certain nutrients (mainly 

micronutrients, but also protein/amino acids 
and perhaps omega-3 fatty acids) will slow 

immune decline



Boys aged 11-18 y
1997/98 and 2008/09

Girls aged 11-18 y
1997/98 and 2008/09

Men aged 19-64 y
2000/01 and 2008/09

Women aged 19-64 y
2000/01 and 2008/09



Am J Med 1981;70:1001-4.

Beneficial effects of oral zinc supplementation on the immune response of 
old people

Duchateau J, Delepesse G, Vrijens R, Collet H.

• 30 mg/day
• 3 months
• > 65 y
• Low zinc status

T-cell proliferation





• 200 IU vitamin E/d
• One year

Results:

Outcome RR P

All respiratory tract 
infections 0.88 0.04

LRTI 1.02 0.89

URTI 0.81 0.01

Colds 0.80 0.02



Summary
• The immune system provides defence against 

pathogens
• Immune function declines with ageing 

(immunosenescence)
• Immune decline in ageing results in increased 

susceptibility to infection, poor responses to 
vaccination, greater morbidity, higher mortality, poor 
outcome from surgery and trauma ….

• Low intake and status of many micronutrients is 
believed to play a role in immune decline

• Some interventions with micronutrients improve 
immune function in older subjects (but need to 
consider multiple nutrients)



Conclusions
• Age-related immune decline occurs
• This is of both public health and clinical importance
• Poor nutritional state (energy, micronutrients …) seems to 

contribute to immune decline
• Some interventions “reverse” components of immune 

decline but we need to consider multiple nutrients
• We need long-term studies to look at PREVENTION of 

immune decline
• Life long strategies


