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Letter to the Editor 

Aetiology of Kwashiorkor then and now – still the Deposed Child? 

Dear Editor: 

Kwashiorkor, described by Cecily Williams in 
1933 as the disease of the child “deposed” from 
breastfeeding, still poses an enigma to scientists 
today as it did then. Almost nine decades after it was 
described, there has been a decline in prevalence in 
some parts of the world, but it remains prevalent in 
other parts, especially in East Africa where it is 
reported to be more common than marasmus (1). 
Changes in the nomenclature and current treatment 
modalities make it seem as if the two conditions are 
the same, though distinct pathophysiological 
differences exist between the two conditions (2). 
Kwashiorkor is a multisystem disease, characterised 
by oedema and multiorgan dysfunction resulting 
from the body’s inability to maintain cell membrane 
integrity, leading to potassium and water loss from 
all categories of cells. It is associated with 
consumption of monotonous diets, consisting 
mainly of maize, cassava and rice (3). Pathological 
changes such as deposition of fat in the liver, villous 
atrophy and anaemia have been observed. However, 
the primary aetiology is largely unknown at this 
time, but the search goes on.  

Several factors are implicated in the aetiology of 
kwashiorkor, though many have been disputed. 
These include prolonged breast feeding, inadequate 
protein intake, hypoalbuminemia, intoxication from 
aflatoxins, excessive oxidant stress and measles 
infection. (3) More recent animal studies have 
shown that hepatic steatosis or the fatty liver 
changes in kwashiorkor can be prevented by feeding 
mice with a maize vegetable diet supplemented with 
choline, suggesting that choline insufficiency maybe 
a contributory factor (4). Others have observed 
DNA hypomethylation and linked this to the slow 
turnover of 1-carbon cycle metabolites such as 
methionine (5). An increased proportion of 
proteobacteria and more frequent cultures of 
fusobacterium from gut microbiota have been found 
in Kwashiokor compared to marasmus, supporting 
hypothesis that gut microbiota produce toxins that 
cause the cell damage. (6) Studies have shown low 
levels of antioxidants such as beta carotene in diets 
of these children (7). 

One hypothesis that remains difficult to discard 
is the role of inadequate protein intake and 
hypoalbuminemia in the aetiology.  Semba in his 
narrative on “The Rise and Fall of Protein 
Malnutrition” provides a succinct historical account 
of global efforts made in the past to support this 
theory, close the protein gap and the controversies 
that ensued. It is striking to note that today, stunting 
which is a milder form of malnutrition that affects 
millions of children globally, and considered by 
some to be a pre-morbid state of kwashiorkor has 
been linked to inadequate protein intake with 
correctional efforts aimed at improving protein 
intake [8]. So perhaps it is time to reconsider the 
role of protein or its components in the aetiology of 
Kwashiorkor. 

Thus, although significant progress has been 
made since Dr Cecily William’s description of  

 
 
Kwashiokor in 1933, the aetiology remains elusive, 
probably because there are several causal factors 
using different pathways or influencing a common 
pathway. Current advances in medicine and genetic 
sequencing, more than ever, provide a unique 
opportunity to investigate proposed hypotheses, 
resolve controversies and discover new concepts 
about undernutrition and disease conditions 
associated with kwashiorkor and marasmus.  

 
Edem M. A Tette1,Juliana YarteyEnos2* 

1Department of Community Health, University of 

Ghana Medical School 
2 Noguchi Memorial Institute for medical Research, 

University of Ghana 

* Corresponding Author 

 

 

REFERENCES 

1) Williams C. A nutritional disease of 
children associated with a maize diet. Arch 
Dis Childh. 1933;8:423–428. 

2) Ndekha M J. Kwashiorkor and severe acute 
malnutrition in childhood, Lancet 2008; 
371(9626):1748 DOI: https://doi.org/10.10 
16/S0140-6736(08)60752-7  

3) Manary MJ, Heikens GT, Golden M. 
Kwashiorkor: more hypothesis testing is 
needed to understand the aetiology of 
oedema. Malawi Med J. 2009;21(3):106-7. 
doi: 10.4314/mmj.v21i3.45630. PMID: 
20345018; PMCID: PMC3717490. 

4) May T, Klatt KC, Smith J, Castro E, 
Manary M, Caudill MA, Jahoor F, Fiorotto 
ML. Choline supplementation prevents a 
hallmark disturbance of Kwashiorkor in 
weanling mice fed a maize vegetable diet: 
Hepatic steatosis of 
undernutrition.  Nutrients. 2018, 
22:10(5):653. doi: 10.3390/nu10050653.  

5) Schulze KV, Swaminathan S, Howell 
S, Jajoo A, Lie NC, Brown O et al 
Edematous severe acute malnutrition is 
characterized by hypomethylation of DNA. 
Nat Commun. 2019;10(1):5791. doi: 10.10 
38/s41467-019-13433-6 

6) Pham TP, Tidjani Alou M, Bachar D, 
Levasseur A, Brah S, Alhousseini D, 
Sokhna C, Diallo A, Wieringa F, Million 
M, Raoult D. Gut Microbiota Alteration is 
Characterized by a Proteobacteria and 
Fusobacteria Bloom in Kwashiorkor and a 
Bacteroidetes Paucity in Marasmus. Sci 
Rep. 2019 Jun 24;9(1):9084. doi: 10.10 
38/s41598-019-45611-3. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Schulze%20KV%5BAuthor%5D&cauthor=true&cauthor_uid=31857576
https://www.ncbi.nlm.nih.gov/pubmed/?term=Swaminathan%20S%5BAuthor%5D&cauthor=true&cauthor_uid=31857576
https://www.ncbi.nlm.nih.gov/pubmed/?term=Howell%20S%5BAuthor%5D&cauthor=true&cauthor_uid=31857576
https://www.ncbi.nlm.nih.gov/pubmed/?term=Howell%20S%5BAuthor%5D&cauthor=true&cauthor_uid=31857576
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jajoo%20A%5BAuthor%5D&cauthor=true&cauthor_uid=31857576
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lie%20NC%5BAuthor%5D&cauthor=true&cauthor_uid=31857576
https://www.ncbi.nlm.nih.gov/pubmed/?term=Brown%20O%5BAuthor%5D&cauthor=true&cauthor_uid=31857576
https://www.ncbi.nlm.nih.gov/pubmed/31857576


Asian Journal of Dietetics, 2020 

 

40 
 

7) Kismul H, Van den Broeck J, Lunde TM. 
Diet and kwashiorkor: a prospective study 
from rural DR Congo. Peer J 2014; 2: e350 

8) Semba RD. The Rise and Fall of Protein 
Malnutrition in Global Health. Ann 
NutrMetab. 2016;69(2):79–88. doi:10.11 
59/000449175Coulthard MG. Oedema in 
kwashiorkor is caused by hypo-
albuminaemia. Paediatr Int Child Health. 
2015, 35(2):83-9. doi: 10.1179/204690551 
4Y.0000000154. 

 

 

 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Kismul%20H%5BAuthor%5D&cauthor=true&cauthor_uid=24765584
https://www.ncbi.nlm.nih.gov/pubmed/?term=Van%20den%20Broeck%20J%5BAuthor%5D&cauthor=true&cauthor_uid=24765584
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lunde%20TM%5BAuthor%5D&cauthor=true&cauthor_uid=24765584
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3994641/

