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Abstract

Objectives: The aim of this review was to describe malnutrition and poor oral hygiene, the most common risk factors for noma.
Methods: A vigorous literature searches were conducted on databases such as Scopus, Elsevier, Web of Science, PubMed,
Virtual Health Library, and Google Scholar by inserting keywords such as ‘noma’ OR ‘cancrum oris’ OR ‘cancrum oris cases’.
A total of 65 articles gathered. Of these, 38 articles found to be eligible for this study.

Results: A total of 38 full-length articles were included in the review. According to the evidence gathered and summarized in
this review, malnutrition, especially protein-energy malnutrition and vitamin deficiencies, makes the oral mucosa susceptible
to opportunistic pathogens of noma, and then, in so doing, pathogens invade the oral cavities. Malnutrition has a bidirectional
relationship with noma. Since noma is a disease of the oral cavity, poor oral hygiene has the potential of predispose and
worsen the disease’s progress.

Conclusion: Malnutrition and poor oral hygiene found to be ingrained in the pathogenesis of noma. For effective management
and prevention of noma, it is necessary to underpin adequate nutritional supplementation (including vitamins). As a primary
prevention strategy, healthcare workers’ training should be strengthened to improve the diagnosis and treatment of oral

infections, including noma.
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Introduction

Noma, or cancrum oris,' is a non-communicable disease of
small children that has occurred for centuries.? Previously,
noma was common in North America and Europe but dis-
appeared with economic and public health developments.
However, it commonly affects the children living in develop-
ing regions currently.'** Noma often affects neglected popu-
lations, peoples living in the poorest region of the world such
as sub-Saharan Africa.*-® The ‘noma belt’ runs from Senegal
to Ethiopia.” Of the 11 regional states and the two adminis-
trative cities in Ethiopia, most of the cases have been reported
from Amhara regional state.

Noma is thought to be a neglected tropical disease (NTD)
because there is a knowledge deficit among healthcare work-
ers about the disease’s management and even less emphasis
has been given by policymakers.>*~'? Despite noma’s fulfil-
ment of the World Health Organization’s (WHO) NTD dis-
ease inclusion criteria, it is excluded from the list. For this
reason, noma is sometimes called a ‘neglected-neglected

tropical disease’.!3

Noma is described as a violation of human rights. The
United Nations Human Rights Council Advisory Committee
cited children affected by noma as ‘Noma, the face of
poverty, represents the worst violations of the rights of the
child>."*

This forgotten disease affects about 140,000 children
annually with an 80%-90% untreated mortality rate.’
According to the WHO, about 770,000 noma survivors are
living with sequelae.'

Noma starts from the gum'> and progressively damages
both the soft and hard tissue of the facial zone. The exact
causative agent of the noma is unknown, but it is thought to
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Figure |. A Flow diagram of literature searches.

be caused by ulcerative microorganisms (normal oral
flora).!®!® There are five stages (acute necrotizing ulcerative
gingivitis (ANUG), oedema stage, gangrenous stage, scar-
ring stage, and sequelae stage) in the disease progression. If
detected promptly, noma is treatable; but, if left untreated, it
is fatal and could result in serious physical, psychological,
and social sequelae.? Noma is an opportunistic infection.!® It
mostly affects victims of hunger' and is also triggered by
malnutrition, poor oral hygiene, low birth weight, and infec-
tions such as malaria, human immune deficiency virus
(HIV), and measles.!!!2°2! Prompt identification of the early
stage is a key to prevent progression, mortality, and morbid-
ity. This review describes the most common risk factors for
noma, including malnutrition and poor oral hygiene.

Methodology

This is a mini-review that summarizes the two risk factors
for noma, malnutrition and oral hygiene. We have conducted
extensive literature searches for journal articles, books, dis-
sertations, government reports, and conference proceedings
that were published in English language by using Scopus,
Elsevier, Web of Science, PubMed, Virtual Health Library,
and Google Scholar search engines. The keywords used
were ‘noma’ OR ‘cancrum oris’ OR ‘cancrum oris cases’. All
peer-reviewed primary studies, regardless of the study design
and the year of publication, were included in this review. On
the contrary, articles that were not full length, were not pri-
mary studies, pilot studies, case reports, and were published

in a language other than English were excluded. All the gath-
ered full articles were sent to Mendeley library, and then the
data extraction and summary were done by the three authors.
From the total of 65 articles gathered, 38 eligible articles
were included in this review (Figure 1).

Result

In this review, we used a total of 38 articles. Accordingly, of
the reviewed studies from which we gathered data, majority
of studies identified malnutrition as a risk factor for noma. In
addition, this review exclusively pointed out the bilateral
association between noma and malnutrition.

About 26.3% of the reviewed articles identified poor oral
hygiene as a risk factor for noma. It also identified the role of
poor hygiene in the disease severity of noma.

Discussion

Noma and malnutrition

Malnutrition is defined as a deviation from sufficient and
optimal nutrition. It includes both under- and overnutrition.??
In our context, undernutrition, found as a major risk factor
for noma disease, was discussed in this review. Undernutrition
occurs when a person intakes insufficient dietary energy that
might result in depletion of fatty tissue, emaciation, and atro-
phy of muscles.?>?* Undernutrition is diagnosed by being
underweight (low weight for age), stunting (low height for
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Figure 2. A diagrammatic view of how malnutrition jeopardizes noma and vice versa.

age), and wasting (low weight for height). The most well-
known risk factor for noma is malnutrition, which is why the
disease has earned the moniker ‘the face of poverty’.!20:24-26
Until the early 20th century, noma was common in North
America and Europe, when there was an inadequate supply
of nutrition for people. Nonetheless, after economic advance-
ment and appropriate nourishment of people, the disease was
eliminated from these regions.”> Undernutrition primarily
compromises the child’s immune system and then creates a
favourable environment for noma.>?’

Acute, protein-energy malnutrition (PEM) is one of the
most common causes of compromised immunity in malnour-
ished children.”®*?° As evidence shows, PEM syndrome was
revealed in noma patients.?’

In addition, in undernourished individuals, the immuno-
globulin A (IgA) that is a crucial part of the mucosal immune
system may diminish and their bodies may produce a sur-
plus of pro-inflammatory substances such as C-proteins,
cytokines, tumour necrosis factors (TNFs), and interleukins
(ILs). This creates a favourable environment for ulceration
of oral mucosa.17,28 Salivary IgA is very important for oral
mucosal integrity, and it is thought to be the first line of
defence against oral pathogens.?® In the deficiency of cellu-
lar defensive factor, the child’s oral mucosa can be easily
invaded by the surrounding microorganisms and in turn
disseminated to the orofacial regions.

Vitamin deficiency. Vitamins are components of nutrition that
have an important role in the integrity of the oral mucosa,
especially vitamins such as vitamin A, C, and B-complex.

Vitamin C (ascorbic acid) deficiency results in bleeding
of gums, delayed wound healing, and depletion of collagen
tissue, which may create favourable conditions for microbial
invasion.’! In addition, ascorbic acid deficiency causes peri-
odontal distraction.*

In the case of vitamin A deficiency, there is a prompt
breakdown of epithelial tissue and pathologic changes to the
oral mucosa.?” Vitamin A deficiency, in addition to nutri-
tional inadequacies, has indeed been related to measles,
which is another risk factor for noma.!

The oral condition of children could be affected by any of
vitamin B deficiencies. As a result, lip cracking, sore tongue,
haemorrhagic gingivitis, and tongue inflammation are all
linked to vitamin B1, B6, B12, and B2/B3 deficiencies.!
According to a shared evidence, noma cases were frequently
found in children who have vitamins A, B, and C defi-
ciency.®® Thus, vitamin supplementation has a vital role in
both the prevention and treatment of noma cases.

How does noma in turn cause malnutrition? The relationship
between noma and malnutrition is not only unidirectional;
rather, it is a bit vicious (Figure 2). Thus, the risk of malnutri-
tion among noma survivors is high. Noma survivors face
feeding difficulties as a result of oral lesions and deformity
of their teeth and masticatory muscles, which lead to further
malnutrition. '’

Noma and poor oral hygiene

Oral hygiene is fundamental to the whole well-being of an
individual. However, the prevention of oral diseases has
been the least prioritized issue globally. The marginalized
and poor people are commonly and adversely affected by
oral diseases.™

Poor oral hygiene is an attribute of noma disease, which
expedites the disease’s progress.?*2033 It refers to the pres-
ence of debris, calculus, or extrinsic stains covering one-
third to two-thirds of the tooth surface.>> Poor oral hygiene
plays an important role in the pathophysiology of noma,
and it is typically seen in children from low-income
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families whose parents may lack the knowledge or resources
to protect their children’s oral health.>*3¢ The extremely
poor oral condition has been recognized in noma survi-
vors.? According to a study conducted in Ibadan, Nigeria,
the magnitude and severity of noma were higher in children
with poor oral hygiene.>*> Evidence from the North-
western and South-western provinces of Nigeria revealed
the impact of poor oral hygiene on both the risk and sever-
ity of noma.?” Moreover, in a study from Ethiopia, poor oral
hygiene was diagnosed from noma survivors.”? The bad
oral condition of the noma patient even challenges manage-
ment because in the case of poor oral hygiene, the infected
arca may be surrounded by microorganisms that further
deteriorate the condition.3?

The prevention and control of noma disease requires
good oral hygiene. Indubitably, small children cannot keep
their oral hygiene self-sufficiently, so their caregivers need
to follow and support them during a daily cleansing of their
oral cavity. Furthermore, the entities who work on the pre-
vention and treatment of noma disease need to incorporate
the assessment of children’s oral cavities into the prevention
and treatment guidelines and also need to strengthen the
management of oral problems. Thus, the training of health-
care workers is an important step to improving the diagnosis
of gingivitis and oral infections, leading to the primary pre-
vention of noma.*

The use of all relevant studies conducted on noma,
regardless of geography and publication year, is strength of
this study. However, there may be some limitations in this
review. Since the majority of primary studies conducted on
noma have been undertaken in small sample sizes, this
review may lack generality. Moreover, there has been lim-
ited number of available and published articles on the risk
factors of noma.

Conclusion

This review describes the risk of malnutrition on noma and
vice versa. Moreover, it emphasizes the effect of poor oral
hygiene on pathophysiology of noma. In malnourished chil-
dren, their bodies lack important nutrients and vitamins used
to maintain the integrity of the oral mucosa, which results in
an opportunistic invasion by oral flora. Poor oral hygiene in
the absence of routine mouth care in children exposes and
adversely affects the control of noma. Therefore, as a treat-
ment and prevention strategy, nutritional supplementation
needs to be prioritized in both clinical and community set-
tings where noma is prevalent. In addition, in noma endemic
regions, including sub-Saharan Africa, all the concerned
entities need to work to endorse and strengthen oral hygiene
programmes.
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