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Abstract

Background: Cachexia, a syndrome characterized by weight loss and muscle mass loss, is a common complication in patients with chronic
diseases. This study aims to examine the prevalence and associated factors of cachexia in Cameroon among individuals living with solid cancer.
Cachexia is poorly studied in Sub-Saharan Africa, despite its clinical relevance and impact on patients’ quality of life. Understanding its prevalence
and determinants is crucial for improving healthcare and interventions in this region. The aim of this study was to determine the risk factors of
this pathology and to determine the factors associated with it.

Methodology: A cross-sectional study was conducted on 73 patients, stratified by age, sex, marital status, ethnicity, and BMI. Data was collected
via questionnaires and clinical measurements, and statistically analysed to identify prevalences and significant associations.

Results: The 73 participants studied were primarily aged 30-39 years (28.4%), followed by 40-49 years (20.3%) and 50-59 years (17.6%).
In terms of marital status, 45.2% were married, 43.8% single, 9.6% widowed, and 1.4% in a common-law relationship. The majority ethnicity
included Betsi (42.5%) and Bamiléké (37.0%). Women represented 78.1% of the population. The prevalence of cachexia was highest among
60-69-year-olds (83.3%) and lowest among 20-29-year-olds (25.0%), with statistical significance for 50-59 and 60-69-year-olds (p < 0.001).
Widowed individuals had the highest prevalence (71.4%), compared to married (42.4%) and single (34.4%) individuals, with statistical
significance (p < 0.001 and p = 0.003, respectively). Cachexia was most prevalent among Bassa’a (100%) and Bamiléké (48.1%), with statistical
significance (p = 0.001 and p = 0.026, respectively). Women had a prevalence of 47.4%, higher than that of men (37.5%), with a significant
difference (p = 0.003). Patients with a BMI below 18.5 had a prevalence of 80%, with a relative risk of 2.7. Those who were overweight/obese
had a prevalence of 52.6%, without statistical significance. Cachexia was more frequent in patients with cervical (60%) and colon (40%) cancers,
with high odds ratios for cervical and pancreatic cancers (OR = 3.4). Patients with albumin levels below 35 g/L had a prevalence of 83.3% (OR =
5.5). The prevalence increased with CRP levels, reaching 90.9% among those with CRP > 96 mg/L (OR = 19.5). Anemic patients had a prevalence
0f 86.4% (OR = 12.4), compared to 48.3% for those with normal hemoglobin. Patients with high hemoglobin levels had a prevalence of 100%, but
with an OR of 0.4, indicating a reduced risk of cachexia.

Conclusion: This study reveals a significant prevalence of cachexia among solid cancer patients in Cameroon, particularly among older
individuals, widowed individuals, women, and those with low BMI. Associated factors include low albumin levels, inflammation, and anemia.
These results highlight the need for targeted strategies for the prevention and management of cachexia in this population.
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Introduction

Cachexia remains a major challenge for patients with
cancer [1]. It is a systemic metabolic syndrome characterized
by involuntary weight loss and muscle and adipose tissue
wasting [2]. Cancer cachexia was defined as a multifactorial
syndrome defined by an ongoing loss of skeletal muscle mass
(with or without loss of fat mass) that cannot be fully reversed
by conventional nutritional support and leads to progressive
functional impairment. Its pathophysiology is characterized
by a negative protein and energy balance driven by a variable
combination of reduced food intake and abnormal metabolism.
The agreed diagnostic criterion for cachexia was weight loss
greater than 5%, or weight loss greater than 2% in individuals
already showing depletion according to current bodyweight and
height (body-mass index [BMI] <0x7E> 20 kg/m(2)) or skeletal
muscle mass (sarcopenia) [3]. Cancer cachexia occurs in 30%-80%
of patients, increasing morbidity and mortality and impacting the
health-related quality of life also for caregivers. Pharmacological
interventions have been studied but have shown inconsistent
effects on patients’ lives in terms of relative outcomes and poor
adherence to pharmacological treatment [4]. Cachexia occurs also
in heart failure. With global aging, the number of patients with
heart failure has increased markedly. Heart failure is a complex
condition intricately associated with aging, organ damage, frailty,
and cognitive decline, resulting in a poor prognosis [5]. Decreased
skeletal muscle mass, muscle strength, and function have been
reported to have adverse effects on QOL and life expectancy
and have recently become widely known as sarcopenia. With
the aging population in developed countries, countermeasures
against aging-related sarcopenia are attracting attention. On the
other hand, cachexia, which is secondary to sarcopenia caused
by chronic diseases, remains less recognized among medical
professionals compared to sarcopenia, although there are many
opportunities to encounter it in daily practice [6].

There are many cases of undiagnosed cachexia in which the
nutritional status deteriorates, resulting in further loss of skeletal
muscle mass and physical functional decline. In 2011, a consensus
definition of cachexia was proposed, and the number of relevant
research reports has increased significantly [3]. However, the
pathogenesis of cachexia is not fully understood, and there are
currently few regulatory-approved standard treatments for
cachexia [7]. The main reason for this is that multiple etiologies are
involved in the development of cachexia. For a long time, cachexia
had been understood as an inevitable condition associated with
the progression of underlying diseases and was not subject to
treatment or research, but various subsequent studies have
gradually revealed that various molecular mechanisms in
skeletal muscle, adipose tissue, the digestive system, the central
nervous system, and the immune system are involved in the
development of cachexia [8]. Having established the background
and significance of cachexia in patients with solid cancers in
Cameroon, it is essential to explore the specific methods used
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to investigate this syndrome within the study population. The
following section outlines the methodological approach adopted
to assess the prevalence and associated risk factors of cachexia
among these patients.

Methodology
Justification of study location

Cameroon bears a significant burden of chronic diseases,
including cancer, with significant implications for public health.
Studying cachexia in this context is relevant to understanding
its local impacts and adapting management strategies. Socio-
economic conditions and available resources influence the
prevalence and management of health conditions like cachexia.
The Cameroonian context provides an opportunity to explore
these specific dynamics.

Target population: Adult patients diagnosed with solid
cancer in Cameroon.

Inclusion criteria: Patients aged 18 years and above.
Confirmed diagnosis of solid cancer; Informed consent to
participate in the study:.

Sampling technique: non-probabilistic sampling, such as
convenience sampling or quota sampling based on age, sex, and
cancer type.

Data collection: Use of structured questionnaires to collect
demographic data (age, sex, marital status, ethnicity), medical
history (cancer type, stage), and anthropometric measures (BMI).
Blood sample collection for biochemical parameters such as
albumin, CRP (C-reactive protein), and hemoglobin.

Parameter assays:
Albumin: Utilize standardized colorimetric methods.
CRP: Assay using immunoturbidimetry.
Hemoglobin: Measurement via spectrophotometry.

Statistical analysis: Statistical tests (chi-square test, logistic
regression) to identify prevalence and significant associations
between cachexia and studied variables (age, sex, marital status,
ethnicity, BMI, cancer types, albumin levels, CRP, hemoglobin)
were used.

Results
Population by socio-demographic factors

Table I below presents demographic data on a population,
including age distribution, marital status, gender, and ethnicity.
The majority of the population is between 30-39 years old
(28.4%) and either married (45.2%) or single (43.8%). Females
outnumber males, with 78 females and 22 males. The most
common ethnicities are Betsi (42.5%) and Bamileke (37%),
while the least common are Bassa’a, Douala, and Bamoun (1.4%
each). The table also provides 95% confidence intervals for the
percentages in each category, indicating the estimated range of
the true population percentage with a 95% level of confidence.
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Figure 1: Prevalence of cachexia by sex among patients.
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Table I: Distribution of cancer patients according to socio-demographic data.

Age
Age range Number Percentage 95% CI
[20-29[ 4 5.4 [23.8-31.2]
[30-39[ 21 28.4 [32.2-38.2]
[40-49[ 15 20.3 [80.4-46.8]
[50-59[ 13 17.6 [50.4-56.6]
[60-69[ 12 16.2 [59.0-66.0]
[70-79[ 7 9.5 [69.8-76.4]
Marital status
Married 33 45.2 [34.1;56.7]
Single 32 43.8 [32.7; 55.3]
Windowed 7 9.6 [4.4;17.5]
Cohabiting 1 1.4 [0.1;7.6]
Gender
Men 16
Women 57
Ethnicity
Bamileke 27 37 [26.6;48.6]
Betsi 31 42.5 [32.0; 53.8]
Batanga 5 6.8 [3.0;13.6]
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Mbamois 3 4.1 [1.5;9.8]
Mbo'o 2 2.7 [0.8;8.1]
Bassa'a 1 1.4 [0.2;7.3]
Yabassi 3 4.1 [1.5;9.8]
Douala 1 1.4 [0.2;7.3]
Bamoun 1 1.4 [0.2;7.3]
Table II: Prevalence of cachexia in patients across different age groups.

Age groups Number of patients | Number of patients with cachexia | Prevalence of cachexia (%) P-value 95% CI
[20-29] 4 1 25 0.321 [3.7-73.6]
[30-39] 14 6 42.2 0.436 [14.3 - 48.1]
[40-49] 19 9 47.4 0.026 [26.2- 69.6]
[50-59] 13 8 61.5 0.0002 [36.6 - 82.7]
[60-69] 12 10 83.3 <0.001 [58.9-96.2]
[70-79] 11 7 63.6 0.005 [36.6 - 85.3]

Prevalence of cachexia by age

Table II presents data on the prevalence of cachexia in a
patient population across different age groups. The prevalence of
cachexia increases with age, with the highest prevalence observed
in the age group of 60-69 years (83.3%). The lowest prevalence
of cachexia was observed in the age group of 20-29 years
(25.0%). The p-value of 0.0002 indicates a statistically significant
association between age and the prevalence of cachexia. The 95%
confidence intervals for the prevalence of cachexia in each age
group are also provided, indicating the estimated range of the true
population prevalence with a 95% level of confidence.

Prevalence of cachexia by marital status

Table III below presents data on the prevalence of cachexia
among patients based on their marital status. The prevalence of
cachexia was highest among widowed patients (71.4%), followed
by married patients (42.4%), and single patients (34.4%). The
p-value of 0.003 indicates a statistically significant association
between marital status and the prevalence of cachexia. The 95%
confidence intervals for the prevalence of cachexia in each marital
status group are also provided, indicating the estimated range of
the true population prevalence with a 95% level of confidence.

Prevalence of cachexia by gender

The Figure 1 below presents data on the prevalence of
cachexia among patients by sex. The prevalence of cachexia was
higher among female patients (47.4%) compared to male patients
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(37.5%). The p-value of 0.003 indicates a statistically significant
association between sex and the prevalence of cachexia. The 95%
confidence intervals for the prevalence of cachexia in each sex
group are also provided, indicating the estimated range of the true
population prevalence with a 95% level of confidence.

Prevalence of cachexia for each group

Table IV shows the number of patients with each type of
cancer, the number of patients with cachexia, the prevalence of
cachexia, and the relative risk (RR) for each type of cancer. The
prevalence of cachexia varies widely across different types of
cancer, with the highest prevalence observed in patients with
stomach cancer (100%) and pancreatic cancer (100%), and the
lowest prevalence observed in patients with cavum cancer (0%)
and testicular cancer (0%). However, it is important to note that
the small sample size for some types of cancer may limit the
generalizability of these findings. The relative risk (RR) indicates
the risk of cachexia in patients with a particular type of cancer
compared to the risk in patients with other types of cancer.

General prevalence of cachexia

Figure 2 below shows the prevalence of different types of
cancers in a given population. Breast cancer is the most common
(42.3%), followed by cervical cancer (15.4%) and ovarian
cancer (11.5%). Colon, rectal, and stomach cancers each have a
prevalence of 7.7%. Lung and cavum cancers are less common,
each representing 3.8% of cases. No cases of pancreatic cancer,
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testicular cancer, endometrial adenocarcinoma with pleural
metastasis, or squamous cell carcinoma of the left-hand ulcer

were observed (0.0%). In summary, gynecological and digestive
cancers dominate the cancer prevalence in this population.

Cavum cancer
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Figure 2: Web Scraping using Selenium, Chromedriver and Beautiful Soup.

Table llI: Prevalence of cachexia among patients by marital status.

Marital status | Number of patients Number of patients with cachexia Prevalence of cachexia P-value 95% CI
Married 33 14 42.40% 0.003 [26.2- 60.2]
Single 32 11 34.40% 0.224 [20.0- 52.0]
Widowed 7 5 71.40% <0.001 [39.8-91.8]
Cohabiting 1 0 0.00% 1 [0.0-100.0]
Table IV: Prevalence of cachexia among patients with different types of cancer.
Type of cancer Number of patients | Number of patients with cachexia | Prevalence of cachexia (%) RR
Breast cancer 31 11 35.5 0.56
Cervical cancer 11 2 18.2 2.14
Ovarian cancer 7 4 57.1
Colon cancer 5 2 40 1.29
Rectal cancer 2 1 50 0
Stomach cancer 2 2 100 0
Lung cancer 3 1 333 1.08
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Cavum cancer 1 0 0 0
Pancreatic cancer 3 3 100 1.75
Testicular cancer 5 0 0 0
Endometrial A.DK .w1th 2 0 0 0
pleural localization
Squamous cell carcinoma ulcer of 1 0 0
the left hand
Table V: Prevalence of cachexia by albumin levels in cancer patients.
Albumin level
. Number of patients % (0
(g/D Number of patients with cachexia Prevalence of cachexia (%) ODD-RATIO RR
Normal (35-52) 29 14 48.3 Reference Reference
Low (<35) 12 10 83.3 5.5 (1.6-18.3) 1.7 (1.1-2.7)
High (>35) 6 2 33.3 0.4 (0.1-1.5) 0.6(0.2-1.8)
Table VI: Prevalence of cachexia in cancer patients by CRP levels.
. Number of Patients | Prevalence of Cachexia . q .
CRP Level (mg/1) Number of Patients with Cachexia (%) 0dds Ratio Relative Risk
< 6 (Control) 19 6 31.6 Reference Reference
24-6 18 8 44.4 1.7 (0.5-5.3) 1.4 (0.7-2.8)
25-95 12 9 75 6.9 (1.9-25.5) 2.4 (1.2-4.6)
>96 22 20 90.9 19.5 (5.4-70.0) 2.9 (1.6-5.3)
Table VII: Prevalence of cachexia in cancer patients by hemoglobin levels.
. Number of Pa- Number of Patients Prevalence of Ca- . . .
Hemoglobin Level tHents with Cachexia ReGalel) 0Odds Ratio Relative Risk
12-16 (Normal) 29 14 48.3 Reference Reference
< 12 (Anemia) 22 19 86.4 12.4 (3.7-41.3) 3.6 (2.1-6.2)
>16 (Polycythemia) 3 3 333 0.4 (0.0-3.5) 0.7(0.1-2.5)
Cachexia and albumin level Cachexia and CRP

This Table V shows the prevalence of cachexia in the study
population based on albumin levels. The albumin levels were
categorized as normal (35-52 g/1), low (<35 g/1), and high (>35
g/1). The prevalence of cachexia was highest in the low albumin
group (83.3%), followed by the normal albumin group (48.3%),
and the lowest prevalence was in the high albumin group (33.3%).
The odds ratio and relative risk indicate that patients with low
albumin levels were more likely to have cachexia compared to
those with normal albumin levels, while those with high albumin
levels were less likely to have cachexia.
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This Table VI shows the prevalence of cachexia in cancer
patients based on their CRP levels. CRP is a marker of inflammation,
and elevated CRP levels have been associated with an increased
risk of cachexia in cancer patients.

Cachexia and hemoglobin level

Table VII shows the prevalence of cachexia among cancer
patients based on their hemoglobin levels. Hemoglobin is a
protein in red blood cells that carries oxygen throughout the body,
and low hemoglobin levels (anemia) have been associated with an
increased risk of cachexia in cancer patients.

B M, Halidou A, et al. Prevalence of Cancer Cachexia and Associated Risk Factors
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Discussion

Cachexiaisacomplex metabolic disorder characterized by loss
of muscle mass and strength, with or without loss of fat mass, that
cannot be fully reversed by conventional nutritional support. It is
a common complication in cancer patients, affecting up to 80%
of advanced cancer patients, and is associated with poor quality
of life, reduced response to treatment, and shorter survival. This
aimed at evaluating the prevalence of cachexia among people
living with cancer. Preliminary results showed that the majority
of participants were between 30 and 49 years old (48.7%). The
majority of participants were married (45.2%), followed by
those who were single (43.8%). The majority of participants
were women, while a smaller proportion were men. Vargas and
collaborators showed that, highest percentage of cancer patients
was observed in the age group of 65 years and more, 48% [9].
The majority of participants being married (45.2%) and single
(43.8%) may reflect the general population distribution in the
region where the study was conducted. It is also possible that
marital status may be associated with certain health behaviors or
access to healthcare, which could impact the outcomes of interest
in the study:.

The majority of participants being women is consistent with
previous research showing that cancer incidence and mortality
rates are generally higher in men than in women, but the gender
distribution varies by cancer type and other factors such as
age and geographic region. The higher proportion of women in
the study population may be due to the types of cancer being
studied or other factors related to the study design or recruitment
strategies. Regarding the age distribution, the results presented
differ from the findings of Vargas et al. [9], who reported that
the highest percentage of cancer patients was observed in the
age group of 65 years and older. This discrepancy may be due to
differences in the study population, cancer types, or other factors.
It is important to consider the specific context and characteristics
of the study population when interpreting the results and
comparing them to other studies. Overall, the sociodemographic
characteristics of the study population can provide valuable
insights into the generalizability of the study results and potential
subgroup differences in the outcomes of interest. It is important to
consider these factors when interpreting the results and drawing
conclusions from the study.

The results presented by Johanne Poisson and collaborators
[10] and the results of our study suggest that the prevalence of
cachexia increases with age. In the study by Johanne Poisson and
collaborators, the highest prevalence of cachexia was observed
in patients aged 85 years and older (64%), while in the results
mentioned in the question, the highest prevalence was observed
in the age group of 60-69 years (83.3%). This discrepancy may
be due to differences in the study population. Both studies also
identified other factors associated with an increased risk of
cachexia, such as cancer site and metastatic status. However, the

specific factors identified differed between the two studies, which
may be due to differences in the study population and methods
used.

The results of our study suggest that marital status is
significantly associated with the prevalence of cachexia, with the
highest prevalence among widowed patients (71.4%) and the
lowest among single patients (34.4%). These results differ from
those of Takehito and collaborators, who found that sex, age,
smoking history, emphysema, performance status, superior vena
cava syndrome, clinical stage, site of metastasis, histology, EGFR
mutation status, primary treatment method, and serum albumin
levels were significantly associated with cancer cachexia [11].

However, our study did not examine these other factors,
so it is possible that they also play a role in the development of
cachexia. Popi Kasvis and collaborators found that cancer cachexia
is common in advanced cancer and is accompanied by negative
effects on health-related quality of life (HRQOL). They explored
the use of two surrogate measures of HRQOL, feeling of wellbeing
(FWB) on the Edmonton Symptom Assessment System (ESAS)
questionnaire and the Distress Thermometer (DT), and found that
refractory cachexia (RC) patients had a significantly poorer sense
of wellbeing than the other cachexia stages [12]. They also found
that FWB was negatively affected by worsening appetite in all CC
stages except NC, and that cannabinoid treatment improved ESAS
score for lack of appetite, but not weight. These results suggest
that cancer cachexia has a significant impact on HRQOL, and that
a multidisciplinary approach, including cannabinoid therapy,
may be useful in improving HRQOL via appetite stimulation.
The results of our study suggest that the prevalence of cachexia
varies widely across different types of cancer, with the highest
prevalence observed in patients with stomach cancer (100%) and
pancreatic cancer (100%).

This is consistent with the findings of Sgren Fisker Schmidtand
collaborators, who noted that cancer cachexia is a multifactorial
condition that affects various organs and is increasingly seen
as a systemic phenomenon [13]. Our study also found that the
prevalence of cachexia was lowest in patients with cavum cancer
(0%) and testicular cancer (0%). Our study found that low
albumin levels were a risk factor for cachexia in cancer patients,
with the highest prevalence of cachexia in the low albumin group
(83.3%). Low albumin levels may indicate malnutrition, which
is a common comorbidity in cancer patients and a known risk
factor for cachexia. In addition, inflammation can reduce albumin
synthesis in the liver, leading to low albumin levels. Cancer patients
with low albumin levels may have an increased risk of cachexia
due to malnutrition and/or inflammation. Therefore, monitoring
albumin levels in cancer patients may be useful in identifying
those at risk for cachexia and implementing interventions to
improve nutritional status and reduce inflammation.

This is consistent with the findings of Natalia Fernandes-dos-
Santos and collaborators, who found that hypoalbuminemia was
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associated with cachexia in cancer patients [14]. Our study also
found that elevated CRP levels were a risk factor for cachexia, with
the prevalence of cachexia increasing with increasing CRP levels.
The results of Cristian Orellana Lépez and collaborators found
that the prevalence of cachexia in cancer patients was 27.5%,
with 45.4% of patients having mild cachexia, 36.3% having severe
cachexia, and 18.1% having moderate cachexia. They also found
a significant positive correlation between the final scores and the
stage of cancer [15]. This is consistent with the findings of Alex
F. Bullock and collaborators, who found that percentage monthly
weight loss was associated with cachexia in cancer patients
[16]. The results of Johanne Poisson and collaborators found
that 52% of cancer patients had cachexia, with patients with
upper gastrointestinal tract cancers, previous surgery for cancer,
metastases, poor performance status, low food intake, unfeasible
timed up-and-go test, cognitive disorders or risk of depression
being more likely to have cachexia [10].

They also found that cachexia was associated with a higher
6-month mortality risk independently of age, in/outpatient status,
cancer site, metastatic status, cancer treatment, dependency,
cognition, and number of daily medications. The high prevalence
of cachexia in patients with stomach and pancreatic cancer could
be explained by the fact that these cancers are often diagnosed at
advanced stages, when the disease has already caused significant
weight loss and muscle wasting. In addition, these cancers are
associated with high levels of inflammation, which is a known
risk factor for cachexia. The association between low albumin
levels and cachexia could be explained by the fact that albumin
is a marker of nutritional status and inflammation. Low albumin
levels may indicate malnutrition, which is a common comorbidity
in cancer patients and a known risk factor for cachexia.

In addition, inflammation can reduce albumin synthesis in
the liver, leading to low albumin levels. The association between
elevated CRP levels and cachexia could be explained by the fact
that CRP is a marker of inflammation. Inflammation is a known risk
factor for cachexia, as it can lead to muscle wasting and anorexia.
In addition, inflammation can increase energy expenditure,
leading to weight loss and further exacerbating cachexia. The high
prevalence of cachexia in patients with anemia could be explained
by the fact that anemia is a common comorbidity in cancer
patients and is associated with reduced appetite, fatigue, and
decreased physical activity, all of which can contribute to muscle
wasting and weight loss. The findings from Sgren Fisker Schmidt
and collaborators suggest that cancer cachexia is a systemic
phenomenon that affects multiple organs and is influenced by
various factors, including inflammation, metabolic alterations,
and tissue crosstalk.

This highlights the need for a comprehensive approach to the
management of cancer cachexia, targeting multiple pathways and
addressing the underlying mechanisms of the condition. Overall,
these studies highlight the complex nature of cancer cachexia and

the need for a comprehensive understanding of its etiology and
heterogeneity to develop effective intervention strategies. Our
study contributes to this understanding by identifying risk factors
for cachexia in cancer patients, including low albumin levels
and elevated CRP levels. However, further research is needed to
determine the underlying mechanisms linking these factors to
cachexia and to explore potential interventions for improving
albumin levels and reducing inflammation in cancer patients.

Conclusion

Cachexia is a complex metabolic disorder that commonly
affects cancer patients, particularly those with advanced stages
of the disease. The prevalence of cachexia among cancer patients
varies widely depending on the type of cancer, with the highest
prevalence observed in patients with stomach and pancreatic
cancer. Risk factors for cachexia in cancer patients include
low albumin levels, elevated CRP levels, and anemia. Cachexia
has a significant impact on health-related quality of life, and a
multidisciplinary approach, including cannabinoid therapy, may
be useful in improving HRQOL via appetite stimulation. Further
research is needed to determine the underlying mechanisms
linking risk factors to cachexia and to explore potential
interventions for improving albumin levels and reducing
inflammation in cancer patients. A comprehensive understanding
of the etiology and heterogeneity of cancer cachexia is necessary
to develop effective intervention strategies.
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