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Need for reassessment of the tolerable 
weekly intake for cadmium?



e

Cadmium in Food (EFSA 2009)

• EFSA established a tolerable weekly intake (TWI): 
2.5 ug/kg/week

• The critical effect was a biomarker of kidney 
tubular function

• A cadmium concentration in urine of 1 µg/g 
creatinine used as starting point - derived after 
adjustment of inter-individual variability

• The critical concentration in urine converted to a 
TWI (in terms of dietary intake)

Critical concentration

Figure taken from EFSA (2009)



e• About 26,000 results from 1966 to October 2008
• About 32,000 results after October 2008

• Adverse effects in humans have been further 
clarified in a large number of scientific publications

• More evidence regarding effects on kidney 
function/disease that the previous assessment was 
based on..

• But also evidence for other effects with clear clinical 
relevance at levels that occur from dietary exposure

Pubmed cadmium papers

before 2008 after 2008

What is new?



eReduced bone mineral density, osteoporosis, and fractures
More evidence that cadmium exposure is associated with an increased risk of osteoporosis and 
fractures. May occur at urinary concentrations below 4 µg/g creatinine, maybe also below 1 µg/g
• E.g., Akesson A, Barregard L, Bergdahl IA, Nordberg GF, Nordberg M, Skerfving S. Non-renal effects and the risk assessment of environmental 

cadmium exposure. Environ Health Perspect. 2014;122:431-8.
• E.g., Cheng X, Niu Y, Ding Q, Yin X, Huang G, Peng J, et al. Cadmium exposure and risk of any fracture: a PRISMA-compliant systematic review 

and meta-analysis. Medicine (Baltimore). 2016;95(10):e2932.

Cardiovascular disease 
Studies show that cadmium exposure is associated with an increased risk of cardiovascular disease, 
e.g., myocardial infarction and stroke. European studies suggest an increased risk at blood cadmium 
levels of 0.5 - 1 µg/L, which corresponds to similar urinary cadmium levels in µg/g creatinine
• E.g., Tellez-Plaza M, Guallar E, Howard BV et al. Cadmium exposure and incident cardiovascular disease. Epidemiology. 2013;24:421–429.
• E.g., Barregard L, Sallsten G, Fagerberg B et al. Blood cadmium levels and incident cardiovascular events during follow-up in a population-

based cohort of Swedish adults: the Malmo Diet and Cancer Study. Environ Health Perspect. 2016;124:594–600

Adverse effects of cadmium



eChild growth and neurodevelopment
Several studies have provided evidence that cadmium exposure during pregnancy and early 
childhood is associated with impaired child growth and cognition
• E.g., Khoshhali, M.; Rafiei, N.; Farajzadegan, Z.; Shoshtari-Yeganeh, B.; Kelishadi, R. Maternal exposure to cadmium and fetal growth: a 

systematic review and meta-analysis. Biol Trace Elem Res 2020;195:9-19.
• E.g., Liu, Z.; Cai, L.; Liu, Y.; Chen, W.; Wang, Q. Association between prenatal cadmium exposure and cognitive development of offspring: a 

systematic review. Environ Pollut 2019;254:113081

Cancer
While associations between non-occupational cadmium exposure and cancer are not consistent, 
the data base is much larger than in 2009 
• IARC International Agency for Research on Cancer. 2012. Cadmium and cadmium compounds. Available: 

http://monographs.iarc.fr/ENG/Monographs/vol100C/mono100C-8.pdf 100].
• E.g., Lin, J., et al. Dietary intake and urinary level of cadmium and breast cancer risk: A meta-analysis. Cancer epidemiology 2016;42:101-107

Adverse effects of cadmium



e• For bone effects and cardiovascular disease a cadmium concentration even lower than 1 
µg/g creatinine might be relevant for risk characterization

• Effects are clinically important and more severe than the biomarker used by EFSA in 2009
• Current TWI it is estimated to be exceeded by parts of the European population

• Based on these considerations a reassessment of the TWI is proposed
Clarifies the need for risk reduction, and provides a better basis for assessing and selecting the 
most relevant risk reduction measure/s 

E.g., soil management, crop selection, maximum limits in foods, drinking water guidelines, 
advice to consumer and producers, iron supplementation

Conclusion



Thank you


