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Cancrum oris (noma) is a rapidly progressing, necrotizing orofacial infection that primarily affects malnourished chil-
dren in impoverished regions. It begins as a gingival inflammation and advances to severe tissue destruction, often leading to
facial disfigurement and high mortality rates. We investigate the interplay of adipokines, cytokines, and Clostridium bacteria
in the pathogenesis of cancrum oris to identify their roles in disease progression and potential therapeutic targets. This case-
control study (September 1, 2024 — February 1, 2025) at Al-Habboubi Teaching Hospital and Nasiriyah General Hospital
included 150 cancrum oris patients (60% males, 40% females) and 75 healthy controls. Clostridium spp. were isolated using
blood, MacConkey, and anaerobic agar, identified via biochemical tests, and quantified by colony counting. The study ana-
lyzed socio-demographic, adipokine, cytokine, bacterial load, hematological, and clinical parameters in cancrum oris patients
and healthy controls. Patients had significantly lower socioeconomic status and higher malnutrition rates. Leptin and resistin
were elevated, while adiponectin was reduced in patients. Cytokines (TNF-a, IL-6) were higher, while IL-10 was lower.
Clostridium perfringens was significantly present in patients. Blood tests showed anemia, leukocytosis, and thrombocytosis.
Oral ulceration (96%) and pain (89%) were the most severe symptoms. Cancrum oris is strongly associated with altered
adipokine and cytokine levels, increased Clostridium perfringens load, and significant hematological changes, indicating
immune dysregulation and severe infection. Elevated leptin and resistin suggest metabolic imbalance, while reduced adi-
ponectin and 1L-10 indicate impaired anti-inflammatory response, contributing to disease severity and tissue necrosis.

Keywords: cancrum oris; adipokines; cytokines; Clostridium perfringens; inflammation; metabolic imbalance.

Introduction

Cancrum oris (noma) is a fatal and aggressive infectious disease
mainly affecting underprivileged children with poor access to care.
It is characterized by the development of necrotizing ulcers that gene-
rally originate in the oral cavity and extends to adjacent soft tissues,
resulting in considerable facial deformities (Farley et al., 2021).
Without rapid medical treatment, the illness can lead to serious, po-
tentially deadly complications. While the exact mechanisms involved
in the pathogenesis of cancrum oris remain elusive until today, recent
studies have begun to shed light on the complex interplay involved in
the role of adipokines, cytokines and recurrent Clostridium perfrin-
gens infections more than 3-4 weeks prior to the development of
cancrum oris (Gebretsadik & de Kiev, 2022; Onu et al., 2023).

Watchtower adipose tissue releases bioactive mediators known as
adipokines, that play a role in pathophysiological processes including
inflammation, immunity, and metabolism. Specifically, three major
adipokines leptin, adiponectin and resistin, have garnered great atten-
tion with regard to inflammatory diseases. Leptin was first described
as an adipose tissue-derived hormone, which is involved in regulation
of appetite and energy homeostasis, however newer information de-
monstrated that leptin is playing a significant role in inflammation as
well as in immune response (Al-Mansoori et al., 2021).

Hyperleptinemia is correlated with excessive production of pro-
inflammatory cytokines, which exacerbates tissue injury. However,
leptin's role in the inflammatory cascade associated with cancrum oris
may promote the evolution of the disease by stimulating the producti-
on of pro-inflammatory cytokines and the recruitment of effector cells
into the wound bed, thus contributing to tissue destruction (James
etal., 2021; Renet al., 2022).

Anather adipokine, adiponectin, is seen as a protective factor be-
cause of its anti-inflammatory effects. It plays a role in regulating im-

mune responses by inhibiting the secretion of pro-inflammatory cyto-
kines (e.g., TNF-a and IL-6) and increasing the production of anti-
inflammatory molecules (e.g., IL-10). However, regarding cancrum
oris, adiponectin may have a dual action, where the protective effects
may be obscured by the host reaction of inflammatory response to the
aggressive virulence of C. perfringens infection and other contributo-
ry elements such as malnutrition and immunosystem dysfunction
(M’bondoukwé et al., 2022).

The interplay/adiponectin-resistin versus leptin is one of the de-
terminants of the inflammatory milieu and the metabolic path of obe-
se subjects affected by this tragic disease Resistin is another adipokine
which has proven to be promising in the holistic inflammation of obe-
sity, and is known to promote secretions of pro-inflammatory cytoki-
nes. Individually, resistin can be involved in the inflammatory res-
ponse in cancrum oris by releasing TNF-o, IL-6 and IL-1p cytokines
which play a role in tissue destruction and pathogenesis (Otto et al.,
2021). The pro-inflammatory mediators are significant to the patho-
genesis of cancrum oris, which induces vascular permeability and leu-
kocyte infiltration and tissue destruction, which are typical of necroti-
zing infections. Another important participant in the immune respon-
se is cytokines, which are important mediators of inflammation, im-
mune effector activities as well as tissue repair. Tumor necrosis
factor-alpha (TNF-a), a key pro-inflammatory cytokine is linked to
the mechanisms of pathogenesis of a number of infectious and in-
flammatory diseases such as cancrum oris (Farley et al., 2021).

TNF-o is among the most significant mediators of tissue damage
and inflammation, and its significantly elevated concentrations are ge-
nerated in response to infection and may cause increased tissue necro-
sis which aggravates the disease. The other essential pro inflammato-
ry cytokine that is also under the same regulation is interleukin-6 (IL-
6) that is a part of both innate and adaptive immune reactions. IL-6 is
used to stimulate the acute-phase reactions, stimulate the increase of
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immune cells, and increase the production of other pro-inflammatory
cytokines. In fact, IL-6 levels are very high in cancrum oris, which
also has a role in systemic inflammatory response, facilitating tissue
destruction and spreading the infection (Gezimu et al., 2022). The
most common organism involved with necrotizing soft tissue infecti-
ons, that which is responsible for cancrum oris, is Clostridium perfrin-
gens (Adesola et al., 2024). This bacterium secretes various virulent
toxins like alpha-toxin, which rapidly lyse tissues through cytolysis,
inflammation and impaired perfusion. Sometime during all this com-
ing and going, provisions are taken to manage the inflammatory res-
ponse, and infection with C. perfringens only adds fuel to the inflam-
matory fire, triggering the release of pro-inflammatory cytokines fee-
ding the systemic sympathetic inflammatory cascade. Bacterial toxins
could also further induce the secretion of adipokines (e.g. leptin, resis-
tin, adiponectin), thus aggravating the complexity in the immune res-
ponse and the damage to the tissue (Bhat et al., 2024; Alasi et al.,
2025). A dynamic forest fire is forged between adipokines, cytoki-
nes, and C. perfringens to generate subcutaneous inflammation and
immune response contributing to the pathogenesis of cancrum oris.
Excessive inflammatory cytokinocytokines, including TNF-a and IL-
6, are also elevated in patients and the altered profile of adipokines,
such as increase in leptin and resistin, maintain the inflammation cas-
cade, leading to massive tissue necrosis and severe mutilation (Li
etal., 2021). Conversely, the anti-inflammatory effects of adiponectin
and IL-10 do not appear sufficient to stanch the acute dysregulated
inflammatory response seen in severe polymicrobial infection. In ad-
dition, a better understanding of these interactions may ultimately lead
to better therapeutic strategies for cancrum oris and similar infections,
and also have implications for the management of obesity-mediated
inflammatory diseases and bacterial infections in senior populations and
immunocompromised patients (Reethega et al., 2021; Fu et al., 2022).

Materials and methods

The human ethics committee gave consent to the protocol of the
study. The participants were thoroughly briefed on the aims and me-
thods of the study and informed consent obtained in writing before
the research. The confidentiality of participants and their data privacy
were scrupulously observed throughout the research according to the
principles of ethical research and the Declaration of Helsinki.

This case-control study was conducted from September 1, 2024,
to February 1, 2025, at Al-Habboubi Teaching Hospital and Nasiri-
yah General Hospital. The sample population consisted of 150 pati-
ents with cancrum oris (60% males, 40% females) who were exami-
ned by specialist physicians as well as a control group of 75 healthy
participants (40 males and 35 females). Participants had to have new-
ly diagnosed cancrum oris and be between the age of 5 and 18 years
with the inclusion criteria and exclusion criteria; those with autoim-
mune disease, recent antibiotic use, or systemic infections. Informed
consent was obtained, and ethical approval acquired prior to blood
collection. ELISA kits were used to measure leptin (ng/mL), adipo-
nectin (pg/mL), resistin (ng/mL), TNF-o. (pg/'mL), IL-6 (pg/mL), and
IL-10 (pg/mL) as per the instructions of the manufacturer (Biotechne,
USA). The parameters of complete blood count (CBC) such as he-
moglobin (g/dL), white blood cells (x10%/uL) and platelets (x10%/uL)
were evaluated by Sysmex (Germany) automated analyzer. The isola-
tion of bacteria was conducted on necrotic tissue samples based on
blood agar, MacConkey agar and anaerobic agar in suitable conditi-
ons at 37 °C, 24-48 hours in aerobic and anaerobic conditions. The
identification of Clostridium species was performed by gram staining,
biochemical tests (catalase, oxidase and lecithinase tests) and anaero-
bic growth patterns. The bacterial load (CFU/g) was determined by
serial dilution and spread plating, followed by colony counting. Data
were analyzed to evaluate the correlation between adipokines, cyto-
kines, bacterial presence, and disease severity.

Statistical analysis is often used to analyze quantitative data, and
provides methods for data description, simple inference for continu-
ous and categorical data. The procedure involves the collection of
data leading to test of the relationship between two statistical data sets.
In this study, all data are presented as frequency and percentage.
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We used SPSS (version 26) and the dependent t-test (two-tailed) and
independent t-test (two-tailed) for variables that had a normally distri-
buted distribution. For variables that did not have a normally distribu-
ted distribution, we used the Mann-Whitney U test, the Wilcoxon test,
and the Chi-square test. P < 0.05 was seen as statistically significant.

Results

The results shown in Table 1 showed the analysis of the socio-de-
mographic characteristics of the study participants, where the mean
age + standard deviation in the group of patients with cancrom auris
was (10.5 + 4.1) compared to the healthy group (11.0 + 3.5) without
statistically significant differences (P = 0.38). As for the distribution
by gender, the percentage of males in the group of patients was 60%
and females 40%, compared to the healthy group in which the per-
centage of males and females was equal (50%), without statistical
differences (P = 0.24). As for the socio-economic status, it showed
statistically significant differences in favor of the group with low soci-
al status (P = 0.01). Finally, a significant increase in malnutrition rates
was observed among cancrom oris patients (42%) compared to the
healthy group (15%), with strong statistical significance (P < 0.001).

Table 1
Sociodemographic characteristics
between cancrum oris patients and healthy controls

o Cancrum oris Healthy control
Characteristic group (n = 150) group (n= 75) P-value
Age (mean + SD) 105+41 11.0+35 0.38
Male, % 60 50 0.24
Female, % 40 50 0.24
Socioeconomic status, % low low 0.01
Malnutrition, % 42 15 <0.001

The results displayed in Table 2 showed the levels of adipokines
in the two groups of cancrom oris patients and healthy controls. The
mean level of leptin in the patient group was (24.1 + 5.9 ng/mL) com-
pared to the healthy group (15.3 £ 4.1 ng/mL), with a statistically sig-
nificant difference (P < 0.001). For the adiponectin level, the mean
was lower in the patient group (6.5 = 1.8 pg/mL), compared to the he-
althy group (9.8 + 2.3 pg/mL) with statistically significant differences
(P < 0.001). The resistin level was significantly higher in the patient
group (17.2 + 4.4 ng/mL) than the control group (10.2 + 3.1 ng/mL)
(P <0.001).

Table 2
Comparative analysis of leptin, adiponectin, and resistin
in cancrum oris and control groups

Lo Cancrum oris Healthy control
Adipokine group (n = 150) group (n= 75) P-value
Leptin, ng/mL 241+59 153+41 <0.001
Adiponectin, pg/mL 65+18 98+23 <0.001
Resistin, ng/mL 172+44 102+31 <0.001

Cytokine levels in both the group with cancrum oris and healthy
controls are presented in the Table 3 results. In the patient group, the
mean level of tumor necrosis factor alpha (TNF-o) was 35.6 +
8.2 pg/mL and in the healthy group 18.2 + 5.3 pg/mL, and the diffe-
rence was statistically significant (P < 0.001) Interleukin-6 (IL-6) le-
vel was also found to be significantly higher in the patient group
(20.4 £+ 6.3 pg/mL) compared to the healthy group (9.7 + 2.5 pg/mL,
P < 0.001). Interleukin-10 (IL-10) was significantly decreased in the
patient group (7.8 + 2.1 pg/mL) compared to the healthy group (10.2 +
2.7 pg/mL, P = 0.03). These findings mirror the alterations in cytoki-
ne levels accompanying cancrom oris disease.

The results shown in Table 4 demonstrated the assessment of the
bacterial load of C. perfringens in the cancrum oris group of patients
and healthy controls. The pathogenic load of C. perfringens was ob-
served in the patient group was statistically significant higher (3.2 x
10° + 1.5 x 10* CFU/g); no load was detected in the healthy control
group (P < 0.001). Moreover, total bacterial load was (2.9 x 10°+ 1.3 x
10° CFU/g) in the patient group while it was (1.2 x 10° + 0.4 x 10?
CFU/g) in the healthy control group, which was highly statistically
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significant (P < 0.001). These data illustrate the magnitude of the in-
creased bacterial burden caused by cancrum oris.

Table 3
Comparison of TNF-a, IL-6, and IL-10 levels
in cancrum oris and control groups

Cancrum oris Healthy control

Cytokine group (n = 150) group (n = 75) P-value
TNF-0, pg/mL 356+82 182+53 <0.001
IL-6, pg/mL 204+6.3 9.7+25 <0.001
IL-10, pg/mL 78+21 102+27 0.03
Table 4
Quantitative analysis of Clostridium perfringens
and total bacterial load

. Cancrum oris group Healthy control
Bacteria (n=150) group (n = 75) P-value
C. perfringens 32x105+15%x 10 undetected <0.001
. 1.2 x10°
Bacterial load, CFU/g 29x106+1.3x 10° +04 %107 <0.001

Table 5 compares the blood parameters of the cancrom oris pati-
ents and the healthy controls. The mean hemoglobin levels were sig-
nificantly lower in the patient group (10.2 = 2.1 g/dL) than in the
healthy group (12.5 + 1.3 g/dL, P < 0.001) respectively. Furthermore,
the white blood cell count correlated positively with the patient group
(12.6 + 3.8 x 10%uL) vs. the healthy group(6.8 + 2.3 x 10%uL, P <
0.001). The platelet count was higher in the patient group (320 + 70 x
10%uL) than in the healthy group (270 + 58 x 10%uL), with a statistical-
ly significant difference (P = 0.04). These findings are consistent with
the profound changes in hematological values seen in cancromegaly.

Table 5
Comparison of hemoglobin, white blood cells,
and platelet counts in cancrum oris and control groups

Hematological Cancrum oris Healthy control P_value
parameter group (N=150)  group (n=75)
Hemoglobin, g/dL 102+21 125+13 <0.001
White blood cell, x10%/pL 126+38 68+23 <0.001
Platelets, x103/uL 320+70 270 + 58 0.04

Patient clinical symptoms for the cancrum oris patients are depic-
ted in Table 6. The most frequently reported symptom was oral ulce-
ration (96%) which was the most severe (7.1 + 1.3). Next was swel-
ling of the face with 85% incidence and moderate severity (6.4 + 1.0).
Fever was observed in seventy-two percent with a mean severity of
(5.2 £ 0.9). Mouth pain was recorded in 89% with a mean severity of
(7.6 + 1.2). These results show that oral ulceration and pain in the
mouth were the most serious and common symptoms among the
patients.

Table 6
Frequency and severity of key symptoms

Cancrum oris Severity
Symptom group (n = 150), % Frequency, % (mean + SD)
Oral Ulceration 96 high 71+13
Swelling (Face) 85 moderate 64+10
Fever 72 moderate 52+09
Pain in Mouth 89 high 76+12
Discussion

The findings of this study as far as the significant association of
malnutrition, low socioeconomic status, and cancrum oris are concer-
ned are concurrent with several studies which point to the pathogene-
sis of the disease by virtue of the above-mentioned factors. For exam-
ple, Chukwuma et al. (2021) and Bala et al. (2024) demonstrated that
there is a strong association between low socioeconomic status and
increased cases of cancrum oris because of limited access to nutrition
and health care, thus increasing the risk for serious infections such as
those of C. perfringens (Chukwuma et al., 2021; Bala et al., 2024).
Furthermore, the high percentage of malnutrition in the cancrum oris

group in the current study (42%) also supports the results of Adeniyi
et al. (2019), who connected malnutrition with greater susceptibility
to infections. The only variation found was in the sense of the variab-
les, illustrated by age and sex (Adeniyi & Awosan, 2019). Although
no significant differences in age or sex could be identified between
the cancrum oris and healthy controls groups in this study, studies
such as O’Brien et al. (2019) reported a male predominance, which
may be related to differences in environmental exposure or immune
response (O’Brien, 2019).

As for age, a few studies suggest that the disease tends to affect
younger children, particularly those under the age of 10, whose im-
mune systems are still developing. This discrepancy may be due to
different age groups in different studies (Braun et al., 2020). Dominic
et al. (2022) highlighted a slight predominance of males and did not
reveal any gender differences, supporting previous findings that mal-
nutrition and other health-related aspects may characterize risk of the
disease better than gender alone. Although there are some contradic-
tory data present in the literature, the general trends demonstrated in
the current study correlate well with already established knowledge
regarding the significance of socioeconomic factors, particularly mal-
nutrition, in the pathogenesis of cancrum oris, therefore reinforcing
the importance of health care and nutritional intervention in this popu-
lation (Dominic et al., 2022).

The data in Table 2 have shown a highly statistical significance
(P < 0.001) between the levels of leptin, adiponectin and resistin mea-
sured in cancrum oris patients as compared with controls (healthy
subjects). The cancrum oris group had higher levels of leptin (24.1 +
5.9 ng/mL) and resistin (17.2 + 4.4 ng/mL) than the healthy control
group (15.3 £ 4.1, and 10.2 + 3.1 ng/mL). In contrast, the cancrum
oris group exhibited lower levels of adiponectin (6.5 + 1.8 pg/mL)
than the control group (9.8 £ 2.3 pg/mL). Our findings are in line with
multiple studies that have investigated the role of adipokines in other
infectious diseases since they play an important role in immune res-
ponses and inflammation. The elevated leptin concentration in the
cancrum oris group may correlate with the inflammatory process of
the disease. Previous studies have shown normal to elevated concen-
trations of leptin in the serum during systemic inflammation and in-
fection, suggesting that leptin could play a role in the pathogenesis of
cancrum oris. Lower levels of adiponectin in the cancrum oris group
are in agreement with another study Siffeti et al. (2021), which sho-
wed lower levels of adiponectin in individuals suffering from chronic
inflammatory disease. Adiponectin has anti-inflammatory, and insu-
lin-sensitizing effects, and its decrease is thought to further aggravate
the host susceptibility to infection and impaired repair seen in can-
crum oris patients, most especially those who are malnourished (Sif-
feti etal.,, 2021). As for resistin, the present results found by us of
elevated levels in cancrum oris group were consistent with the results
of Zameer et al. (2024) which raised awareness on the role resistin
plays in inflammation and its link to infectious pathologies. Resistin is
believed to promote both inflammatory and insulin resistance proper-
ties; additionally, the increased levels of this compound observed in
cancrum oris could patients suggest a systemic inflammatory respon-
se or an underlying metabolic altered state (Sambreen et al., 2024).

Levels of inflammatory cytokines TNF-a, IL-6 and IL-10 were
significantly different in the cancrum oris group as compared with the
healthy control group (Table 3). Cancrum oris patients had signifi-
cantly higher TNF-a and IL-6 concentrations: cancrum oris TNF-o.
35.6 £8.2 vs 18.2 + 5.3 pg/mL; cancrum oris IL-6 20.4 + 6.3 vs 9.7 +
2.5 pg/mL (P < 0.05). IL-10 levels were also reduced in the cancrum
oris group (7.8 + 2.1) vs control group (10.2 £ 2.7 pg/mL, P = 0.03).
Such results align with the current literature, which indicates a more
robust inflammatory response in infectious and chronic inflammatory
conditions such as cancrum oris. TNF-a, one of the main pro-inflam-
matory cytokines, is involved in various inflammation and immune
reactions. The higher levels of TNF-o in the cancrum oris group can
be foreseen by the results of earlier studies such as Karched et al.
(2022), who have reported high levels of TNF-o in patients and are
worth noting along with the destruction of the tissues which occur
with infectious diseases. TNF-a a major contribution to cancrum oris
pathogenesis. The TNF-8 can mediate local inflammation and tissue
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damage (Karched et al., 2022). There is a correlation of the cancrum
oris group and IL-6 levels against levels, which are higher than the
levels reported in a study by Otto et al. (2021), which indicated that
IL-6 is up-regulated by infections and other inflammatory diseases.
One of such pleiotropic cytokines that seem to be relevant in both in-
nate and adaptative immunity, as well as an increase in the level of
IL-6, may be associated with the systemic inflammatory response in
cancrum oris, particularly, considering the significant tissue damage
and the infection involved (Otto et al., 2021). By contrast, although
IL-10 levels were not necessarily drastically reduced, lower levels of
IL-10 in the cancrum oris group suggest an impaired anti-inflammato-
ry response. IL-10 is a potent anti-inflammatory cytokine that normal-
ly modulates the immune response and prevents overinflammation.
For example, in cancrum oris, IL-10 levels are diminished, which can
lead to dampened control of the inflammation response, continuing
the cycle of chronic inflammation and tissue destruction.

The findings found in this study emphasize the complex relation-
ship between pro-inflammatory and anti-inflammatory cytokines in
cancrum oris patients. Increased levels of TNF-o and IL-6 indicate a
continuing inflammatory response whereas the reduced level of IL-10
suggests a failure of the regulatory response to dampen this inflamma-
tion. These results confirm the theory of cancrum oris being mediated
through an aberrant immune response with chronic inflammation fur-
thering tissue damage and disease progression.

The levels of TNF-a and IL-6 seen in cancrum oris patients are
similar to those found in the literature describing other infectious / in-
flammatory processes, including periodontal infections and diabetic
wounds which also demonstrate increased levels of both of these
cytokines. The contrast of high IL-10 levels in chronic inflammatory
conditions to other studies may relate to the lower levels of IL-10
found in cancrum oris patients as compared to more common chronic
inflammatory diseases, which suggests that these regulatory mecha-
nisms are disrupted in cancrum oris or other chronic diseases (Phillips
etal., 2005).

In conclusion, more directed cytokines (TNF-a and IL-6) relative to
anti-inflammatory cytokines (IL-10) in pathological tissue, as shown
in Table 3, may play an important role in cancrum oris pathogenesis.
Also, elevated pro-inflammatory cytokines possibly contribute to tis-
sue destruction and chronic infection, whereas decreased anti-inflam-
matory response may impair the resolution of inflammation events
and promote chronic progression of disease. However, more work
will be needed to characterize these cytokine dynamics and their in-
fluence on cancrum oris therapeutics. Table 4 shows significantly hig-
her presence and load of C. perfringens in the cancrum oris group
compared to the healthy control group. Clostridium perfringens was
isolated at a concentration of 3.2 x 10° + 1.5 x 10* CFU/g in the can-
crum oris group and not detected in the healthy control group (P <
0.001). Furthermore, total bacterial load was significantly higher in
the cancrum oris group (average 2.9 x 108 + 1.3 x 10° CFU/g) than in
the healthy control subjects (1.2 x 10% + 0.4 x 10> CFU/g, P < 0.001).
These results highlight the possible association of C. perfringens in
the pathogenesis of cancrum oris, which is a severe, necrotizing dise-
ase that primarily involves the soft tissues of the mouth and face. Clo-
stridium perfringens is a famous human pathogen, which causes gas
gangrene and other destructive infections of tissues and is of signifi-
cant interest in terms of the analysis of the context of this infection.
Such results show a much greater bacterial load and reveal the pres-
ence of C. perfringens in the cancrum oris group, which demonstrates
that the bacteria might contribute to the active process of tissue lesion
and exacerbate the disease. The results of those findings are consistent
with the literature, one study finding that the levels of C. perfringens
were high in the tissues involved in infection, the vast majority of
which were severe and gangrenous (Schaller, 2009).

The high bacterial load in cancrum oris paients is similar to the
results of other studies, which have previously tested the microbial
profile of oral and perioral infections such as necrotizing fasciitis or
periodontal diseases, in which the high bacterial burden is associated
with the severity of the infection and the degree of tissue necrosis.
Clostridium perfringens is especially dangerous as it is one of the
most widespread causative agents in the anaerobic environment beca-
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use it is able to produce a variety of toxins, such as alpha-toxin, which
leads to extensive tissue necrosis and exacerbations of the inflamma-
tory process, which clinically manifests as cancrum oris. This does
not disagree with the findings of research done by Finegold et al.
(1985), where similar measurements of bacteria load in tissue associa-
ted infections were taken (Finegold et al., 1985).

The microbiome of the healthy control group, where C. perfrin-
gens was not detected, on the other hand, exhibits a much different
microbial composition which is normally characterized by a balanced
microbiota present in healthy subjects. The fact that the total number
of bacteria in the control group (1.2 x 10% + 0.4 x 10? CFU/g) was
significantly lower supports the idea that the high concentration of
bacteria is directly related to progression of the disease in the cancrum
oris group (Silva et al., 2011). The results reveal the significance of
C. perfringens in the pathogenesis of cancrum oris and that its obser-
vation and higher counts are associated with the intensity of the infec-
tion. The findings also suggest that bacterial load is a determinant fac-
tor in the tissue destruction which is characteristic of the disease.
The comparison of bacterial load in the cancrum oris and control gro-
ups was found to not only indicate the microbial etiology of the dise-
ase but also indicate that controlling infections was an important ther-
apeutic target. In addition, such findings compare with the research
that has been conducted on C. perfringens in the context of other in-
fectious diseases that supports its role in the aetiology of the disease
and in imposing a high bacterial burden as an adjunctive causative
factor of the aggressive manifestation of cancrum oris. Clostridium
perfringens produces extremely potent toxins to make the process of
tissue destruction easier, and controlling its growth and load could be
one of the necessary measures to alleviate the severity of the disease
and achieve better results (Grobusch et al., 2024).

Our findings suggest, therefore, that both C. perfringens and high
bacterial load are key players in the pathogenesis of cancrum oris. In
conclusion, targeting the microbial burden, which involves designing
strategies to counteract pathogenic bacterial species like C. perfrin-
gens, could emerge as the most promising therapeutic strategy to con-
tain the inflammatory response and tissue damage, paving the way for
future exploratory studies (Schneiderman & Grossman, 2022). As
shown in Table 6, oral ulceration, facial swelling, fever, and oral pain
were commonly and severely observed. Oral ulceration was the most
common (96%) and severe (7.1 + 1.3), and pain in the mouth (89%)
was reported with a severity of 7.6 £ 1.2. These results are consistent
with other studies (Taori et al. (2024)) which documented high rates
of oral ulceration and oral pain in patients with cancrum oris. Our
study shows that fevers (72%) were less frequent and moderate,
while Todorov et al. (2015) reported higher fever incidence (above
80%) than we did in cancrum oris patients, which might imply that
fever is a product of the severity of the infections or the immune re-
sponse of the individual. In this study, the relatively high severity of
such symptoms as oral pain and ulceration is indicative of the debili-
tating nature of cancrum oris, and the evidence provided by other
studies has a high statistical power in indicating that one of the most
debilitating effects of the given condition relates to the quality of life
of the patient. The frequency and severity of symptoms in this review
and other studies can be explained by the sample size, geographical
diversities and development of the disease (Todorov et al., 2015).

Conclusion

Cancrum oris is closely associated with dysregulation of the im-
mune system, metabolic imbalance and bacterial infection. The mas-
sive rise in the concentration of leptin and resistin and the fall in adi-
ponectin indicate an imbalanced metabolic-inflammatory axis. High
TNF-a and IL-6 are signs of an increased inflammatory condition
whereas low IL-10 is a sign of poor regulation against inflammation.
Clostridium perfringens load is high, implying the presence of bacte-
ria in the disease progression. Additional signs of systemic inflamma-
tion, such as anemia and leukocytosis, are hematological changes,
which lead to tissue necrosis and the general severity of the disease.
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