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Interpretation of serum retinol 
concentrations 

• Serum retinol in apparently-
healthy men and women in 
Linxian Province (PRC). 

• No evidence of VAD in the 
community. 

• Jim Olson reported that 
serum retinol 
concentrations are 
–  physiologically controlled,  

– do not fall until liver reserves 
are very low,  

– unaffected by VA 
supplements 

 

Serum retinol 
μmol/L  

mean (SD) 

Rural  
Chinese1 

National 
Survey 
UK2 

Men 1.47 
(0.38) 

2.21 
(0.57) 

Women 1.17 
(0.35 

1.90 
(0.529) 

1. Thurnham et al  Eur J Clin Nutr 
1988;42:647-660 

2. Gregory et al Diet & Nutrition 
Survey of British Adults 1990 



Marginal malnutrition 

• What are the implications of slightly abnormal 
nutrient values 

• Low albumin initially considered a measure of 
protein status; now a negative acute phase 
protein 

• Prospective British Regional Heart Study* n=7731 
men (Phillips et al Lancet 1989 ii 1434) 

• Low Alb associated with mortality from CHD, 
cancer and all causes even when deaths in first 5 
years excluded 

• But my main interest was in vitamin A 



Sub-Clinical Infection and Intestinal 
Permeability 



Eureka Moment 1989-’93 

• The data (n>1000) 
revealed that >50% 
infants had sub-clinical 
inflammation every 
month throughout the 
year 

• Least inflammation in 
April-June correspond 
with the mango season 

• VAD in The Gambia 
• What is the relationship 

between inflammation 
and VA? 

Lunn, Clewes etal Lancet 1991;338:907 



Changes in retinol and CRP following 
uncomplicated orthopaedic surgery 

 
• Shows rapid fall in 

plasma retinol in 
first 48 hr in 
parallel with the 
rise in CRP 

• Fall in retinol ~40% 

• Dietary deficiency 
will take months 
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Useful acute phase proteins to monitor 
disease 

• In first 24 hours following 
infection on CRP is elevated 

• CRP max at 48 hr and falling as 
clinical signs disappear 

• ACT is very similar to CRP but is 
elevated for longer  

• AGP slow to rise, not max  until 
4-6 d 

• Increase in AGP not noticable 
until 4 days 
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Model of behaviour of acute phase proteins 
and retinol during course of infection 
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Use of APP to interpret VA status 

AJCN 2000;72:1164-9 



Applying the Inflammation Model 

• First applied the model in 
Paracha et al 2000 

• 2519 preschool children 

• 39% with no raised APP 
(VAD 28%; retinol<0.7 μM) 

• 61% displayed inflammation 
(VAD 36%) 

• most late convalescence 

• Subsequently showed how 
to correct the data 
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1.33 1.25
1.01 1.10

0.7 

μmol/L

Healthy Incn 
Early & late 
convalescence 

Influence of APP correction on plasma 
retinol concentrations 

Factors 

1.33/1
.25 1.11,  1.32,  1.21 

Median 

1.33 

μmol/L

Before correction 20% 
<0.7 μmol/L  

After correction 13.5% 
<0.7 μmol/L  



Meta-analysis to correct plasma retinol 
concentrations 



Effects of subclinical infection on plasma retinol concentrations 
and assessment of prevalence of vitamin A deficiency: 

meta-analysis (Lancet 2003;362:2052-8) 

 • Correction Factors 

• Gp II (incubation) + 13% 

• Gp III (early 
convalescence)  + 24% 

• Gp IV (late convalescence) 
+11% 

• Net effect on serum 
retinol  is to increase the 
concentration and so  
reduce the prevalence of 
vitamin A deficiency 
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The other important biomarker 
which is influenced by 
inflammation is  serum ferritin 



Serum Ferritin and the inflammatory 
response 

• WHO and CDC suggested ferritin is 
the best marker of iron status but 
it increases during infection 

• Similar rate of rise of CRP and 
ferritin to 24 hr 

• CRP max at 48 hr and falling as 
AGP approaches max 

• AGP slow to rise, not max  until 4-6 
d 

• Ferritin remains high as CRP falls 
and plateaus bet. 2-6 days 

• During convalescence increase  in 
ferritin similar to AGP 
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Correction Factors 
Subjects in group 2 (incubation) – Reduce by 30% 
Subjects in group 3 (early convalescence) –Reduce by 89% 
Subjects in group 4 (late convalescence) – Reduce by 33% 

The net effect of correction is to reduce serum ferritin 
concentrations i.e. increase the prevalence of iron 
deficiency 
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