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Abstract

Background and Aim: Cancer is a public health problem in developing
countries. It is aggravated by diagnostic confirmation difficulties. The aim
of this study was to determine the epidemiological profile of cancers in
Congolese rural areas. Methods: A historical cohort study was conducted
with 914 histopathological protocols at the IME/Kimpese hospital from Janu-
ary 2008 to December 2013. Results: The mean age of patients was 55.2 +
14.5 years, and 61.9% were women with a sex ratio of 2W/M. Ductal carcinoma
(23.6%), squamous cell carcinoma (23.5%) and adenocarcinoma (23.1%) were
the most common cancers. The most affected organs were breast (26.3%) and
prostate (14.3%). 41.5% of cancers had an undifferentiated character and
more than half (51.1%) a differentiated character. The majority of this cancer
infiltrated other organs (57.9%). Among cancers where grade was found, 16%
and 10.8% were respectively grades 1 and 4, and the presence of metastases
was observed in 10.9% of cancers. Conclusion: Cancer is more frequent in
elderly women with a predominance of squamous and ductal carcinoma. The
presence of a national cancer registry is necessary in the country for a good
follow-up of cancer cases.
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1. Introduction

Cancer is one of the leading causes of death in adults. One over ten deaths is
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attributable to cancer worldwide [1] [2]. Cancers that were previously rare and
considered as the diseases of high-income countries (HIC), such as colon,
breast, and lung cancers, are now frequently diagnosed in low- and midle-income
countries (LMICS) or economically transitioning countries and their rates are on
the rise [3] due to increases in smoking, excess body weight, and physical inac-
tivity. LMICs also have a disproportionate burden of infection-related cancers
[4]. Cancer care is rapidly becoming a public health priority in sub-Saharan
Africa. Up to 70% of the predicted 24 million people that will be diagnosed with
cancer annually by 2050 will reside in LMICs [5].

In 2012, there were approximately 14 million new cases and 8.2 million can-
cer-related deaths (or 14% of deaths). More than 60% of new cancer cases occur
in Africa, Asia, Central America and Latin America. These regions account for
70% of cancer deaths worldwide [1]. It is estimated that the number of new can-
cer cases per year worldwide is expected to increase from 14 million in 2012 to
nearly 22 million in 2030 [6]. Epidemiological studies related to cancer come
mainly from HICs and have made it possible to establish some risk factors with
particular link to lifestyle [1]. Currently in Africa, anarchic urbanization, the
food transition, and changes in lifestyle create optimal conditions for the emer-
gence of chronic non-communicable diseases, including cancer, which here and
there give an epidemic appearance [1] [2]. Among the implicated factors are
smoking, alcohol consumption, sedentary lifestyle, low-fiber diets, as well as
changes in reproductive life [6] [7] [8]. The lack of epidemiological transition
between communicable and non-communicable diseases in developing coun-
tries is at the origin of an awakening of consciousness and justifies the develop-
ment of effective prevention strategies. These require in advance, reliable surveys
are able to indicate the main levels and risk factors specific to each environment,
with a view to targeted reactions. Cancer registries available in most HICs and
absent in most LMICs are a key tool in this approach [9]. The few fragmentary
data available in our environment at the present time come from hospital sur-
veys, where histopathological analyzes are available. The continuous cancer
records published to date in our country are those from a survey conducted in
Katanga, South Kivu, between 1983 and 1986 [10] and at the provincial referral
hospital of Kinshasa [11]. This study is a response to the lack of cancer data in
the Kongo-Central province and aims to determine the epidemiological profile

of cancers in Congolese rural areas.

2. Patients and Methods

This study is a historical cohort study of data on patients with cancer, carried
out at the IME Kimpese Hospital, Kimpese Health Zone in Kongo-Central
province. IME-Kimpese is the only Hospital in the province with Histopathology
service, during the period from January 2008 to December 2013. Patients re-
ceived at IME Kimpese Hospital during the study period with suspected cancer

and benefit a histopathological examination was carried out. An exhaustive
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non-probability and convenience sample of 914 patients was performed.

Data collection was carried out by researching the parameters of interest in
histopathology protocols and consisted of finding all the histopathology proto-
cols carried out at the IME-Kimpese Hospital in Kimpese Health Zone, during
the study period. Any protocol with a diagnosis of benign or incomplete infor-
mation was excluded. A special effort has been made to avoid multiple registra-
tions. A systematic collection of patient details was introduced in an Excel 2010
file. If the same identification appeared more than once, the data were compared
to verify if it was not the same person. If so, the information was being compiled
on behalf of a single subject. In the event of a mismatch of information, the cor-
responding data were considered unusable for the study.

The following informations were systematically collected: socio-demographic
characteristics (age, sex), data on the sample (nature of the sample, the origin

site of the sample) and the histopathological diagnosis.

3. Statistical Analysis

Data were first encoded and validated before being entered into the computer,
using Microsoft Excel 2013 software. Thereafter, the analyses were carried out
with SPSS for Windows version 22 software. The descriptive analyses in-
cluded the mean, standard deviation for quantitative data with Gaussian dis-
tribution and the absolute and relative frequencies for categorical data. Pear-
son’s Chi-square test or Fisher’s exact test was used to compare proportions and
Student’s t-test was used to compare the means. Logistic regression was used to
find the risk degree of metastasis of each organ in multivariate analysis with cal-
culation of the adjusted OR with 95% confidence interval. For all the tests used,

the p-value < 0.05 was considered as the threshold of statistical significance.

4. Ethical Approval

This research was conducted in strict compliance with the recommendations of
the Helsinki Declaration III. Permission to explore data from the histopathology
service has been obtained from the Medical Director of the Hospital, and the
commitment to respect confidentiality through anonymous collection was re-

quired.

5. Results

1) Patients with cancer by age and sex. The sample consisted of 566 women
(61.9%) and 348 men (38.1%) with a mean age of 55.2 £ 14.5 years with the ex-
tremes ranging from 2 to 97 years old. The majority of patients were over 60
years of age (52.6%). Figure 1 is showing that the frequency of cancer increased
with age regardless of gender.

2) Cancer Profile. The most frequent histological features of the cancers
found were ductal carcinoma (23.6%), squamous cell carcinoma (23.5%) and

adenocarcinoma (23.1%). Regarding the organ, 26.3% of cancers were associated
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Figure 1. Study population with cancer by age and sex.

with the breast, followed by the prostate (14.1%) and the cervix (13.2%) (Table
1).

3) Characteristics of the tumor. Of all the protocols collected, 41.5% had an
undifferentiated character and more than half (51.1%) a differentiated character.
The majority of cancers infiltrated other organs (57.9%). Among the cancers
whith grade recorded, 16% and 10.8% were respectively grade 1 and 4, and the
presence of metastases was observed in 10.9% of cancers (Table 2).

The histological characters of cancers did not show any significant difference
according to age except ductal carcinoma which was higher in patients between
40 - 49 years old and prostatic carcinoma higher in patients over 60 years old
(p £0.001) (Table 3).

It was observed among female patients, a predominance of breast cancer
(41.3%), followed by cervix (21.4%) and colo-rectum (6.9%) cancer. In contrast,
in men, prostate (37.1%) and colorectal (17.7%) cancer predominated (Table 4).

Inguinal lymph node cancer had 31 times the risk of mestasis (aOR 31.43 95%
CL: 6.89 - 44.12, p < 0.001), risk of metastasis was multiplied by 6 for liver cancer
(aOR: 6, 36 95% CI: 2.45 - 9.87, p < 0.001), by 3 for bladder cancer (aOR: 2.73
95% CI: 1.14 - 5.69, p = 0.015), by 2 respectively for ovarian cancer (aOR: 2.35
95% CI: 1.85 - 6.58, p = 0.015) and bone cancer (aOR: 2.35 95% CI: 1.12 - 5.25,
p = 0.023). (Table 5) Furthermore, prostate cancer reduced the risk of metastasis
by 3 (aOR: 0.40 95% CI: 0.21 - 0.69, p = 0.001).

6. Discussion

The objective of this study was to determine the epidemiological profile of can-
cers in Kimpese Health Zone which is a Congolese rural area. The current study
found a predominance of cancer in females (61.9%), and this profile is consistent
with the epidemiological data reported by Mashinda et aZ [12] in urban hospitals
of Kinshasa. Many other African researchers have also mentioned the same epi-
demiological trend [13]-[18]. This predominance may be linked to hormonal

factors which play a preponderant role in the genesis of cancers [19]. More than
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Table 1. Histological characteristics of cancers and affected organs.

Histological characteristics of cancers Affected organs
n (%) n (%)
Ductal carcinoma 216 (23.6) Breast 240 (26.3)
Squamous caracinoma 215 (23.5) Prostate 129 (14.1)
adenocarcinoma 211 (23.1) Cervix 121 (13.2)
Prostatic carcinoma 126 (13.8) Colorectum 90 (9.8)
Leeberkuhnier type adenocarcinoma 62 (6.8) Bone 64 (7.0)
Diffuse lymphoma 15 (1.6) Stomach 41 (4.5)
Fisiform cell sarcoma 15 (1.6) Face 41 (4.5)
Kaposi’s angiosarcoma 11 (1.2) Endometrium 34 (3.7)
Epitheloid leimyosarcoma 6(0.7) Inguinal lymph node 28 (3.1)
Meningothelial meningioma 6 (0.7) Left ovary 18 (2.0)
Osteosarcoma 6 (0.7) Liver 16 (1.8)
Tubulovillous adenoma 4(0.4) Lung 16 (1.8)
Cholangiocarcimoma 3(0.3) Skin 12 (1.3)
Serous cystadenoma 3(0.3) Bladder 12 (1.3)
Nephroblastoma 3(0.3) Esophagus 10 (1.1)
Psoriasis 3(0.3) Pancreas 7 (0.8)
Authentic seminome 3(0.3) Parotid 7 (0.8)
Mixed oligoastrocytoma tumor 3(0.3) Thyroid gland 6(0.7)
Neuroendocrine tumor 3(0.3) Vulva 6(0.7)
Vagina 4(0.4)
Larynx 3(0.3)
Palace 3(0.3)
Kidney 3(0.3)
Left testicle 3(0.3)
Table 2. Specific characteristics of cancers.
Characteristics of the tumor n=914 %
Differentiation
Undifferentiated 379 41.5
moderately differentiated 68 7.4
Well differentiated 467 51.1
Infiltration
No 385 42.1
Yes 529 57.9
Stage
stage 1 146 16.0
stage 2 79 8.6
stage 4 99 10.8
stage 5 30 3.3
missing 560 61.3
Presence of metastasis
Absent 814 89.1
Present 100 10.9
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Table 3. Histological character according to age.

Histological characteris- <40 years 40 - 49 years 50 - 59 years  >60 years

tics of cancer n = 144 n =153 n =236 n =381

Squamous cell carcinoma 26.7 25.0 30.1 18.6 0.164
Ductal carcinoma 26.7 39.6 31.5 11.9 0.002
Adenocarcinoma 22.2 20.8 17.8 22.9 0.881

Prostatic carcinoma 2.2 0.0 5.5 31.4 <0.001
Leeberkuhnian

adenocarcinoma 11.1 4.2 9.6 4.2 0.116

Diffuse lymphoma 4.4 0.0 2.7 0.8 0.417

Spindle cell sarcoma 2.2 4.2 14 0.8 0.392

Table 4. Distribution of cancers by location and sex.

Female Male

Organes n = 566 % Organes n =348 %
Breast 234 41.3  Prostate 129 37.1
Cervix 121 214  Colorectum 51 14.7
Colorectum 39 6.9 Bone 39 11.2
Endometrium 34 6.0 Stomach 33 9.5
Face 29 5.1 Inguinal lymph node 21 6.0
Bone 25 4.4 Face 12 3.4
Left ovary 18 3.2 Liver 9 2.6
Lung 10 1.8 Breast 6 1.7
Stomach 8 1.4 Lung 6 1.7
Liver 7 1.2 Skin 6 1.7
Inguinal lymph node 7 1.2 Bladder 6 1.7
Skin 6 1.1 Esophagus 6 1.7
Bladder 6 1.1 Thyroid gland 6 1.7
Vulva 6 1.1 Pancreas 3 0.9
Esophagus 4 0.7  Parotid 3 0.9
pancreas 4 0.7 Larynx 3 0.9
Parotid 4 0.7 Palace 3 0.9
Vagina 4 0.7 Kidney 3 0.9

- - - Left testicle 3 0.9

half of patients with cancer were over 60 years old (52.6%), which is a logical
consequence of the fact that the frequency of cancer increases with age irrespec-
tive of the gender. This trend was observed by Osama et a who confirmed the
relationship already established in the literature between age and cancer in a
study conducted in LMICs [20].

Regarding the affected organ, our study found a high frequency of breast,
prostate, cervix and colon cancer. Breast cancer ranks first and cervical cancer
second among women. In Mashinda’s study, cervical cancer ranked first, fol-

lowed by breast cancer [12]. The predominance of breast cancer over cervical
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Table 5. Degrees of risk of cancer metastasis according to the organ affected.

Variables Matastasis

Absent (%) Present (%) Adjusted OR (95% CI) p-value
Inguinal lymph node 0.7 22.0 31.43 (6.89 - 44.12) <0.001
Liver 1.1 7.0 6.36 (2.45 - 9.87) <0.001
Bladder 1.1 3.0 2.73 (1.14 - 5.69) 0.011
Left ovary 1.7 4.0 2.35 (1.85 - 6.58) 0.015
Bone 6.1 14.0 2.30 (1.12 - 5.25) 0.023
Stomach 4.7 3.0 1.15 (0.65 - 1.58) 0.258
Colorectum 9.7 11.0 1.13 (0.21 - 2.11) 0.489
Breast 26.3 26.0 1.10 (0.14 - 1.44) 0.897
Endometrium 3.7 4.0 1.08 (0.26 - 1.98) 0.987
Prostate 15.1 6.0 0.40 (0.21 - 0.69) 0.001

cancer was also observed by Parkin et al; they noted that in most countries of
sub-Saharan Africa the incidence of breast was almost the double of cervical
cancer [16]. In their study, Ngendahayo et al observed that the difference be-
tween both organs is much smaller [21]. This could be a relative underestima-
tion of cervical cancer, as many patients with cervix cancer present at a very ad-
vanced stage and a biopsy is not always done.

The incidence of Prostate cancer found in this study remains as predominant
as the one reported by Ngendahayo et al [21] and Mashinda ef al [12] even
though the trend appears to be higher in the lattest study. The methodological
difference could be the main element of this observed difference. Colorectal
cancers were observed in 8.9% of patients, which is higher than that of Mashinda
et al. in urban settings [12]. The presence of risk factors due to population po-
verty could explain the high frequency of this cancer in rural areas. Stomach
cancer is the 5th most diagnosed cancer, high than Mashinda et a/ findings but
similar with study conducted in Rwanda [21]. In Africa this tumor appears to be
quite common in West Africa and East Africa [16] [22] [23]. Food and alcohol
consumption may promote and amplify a mitotic cascade in stomach cells and
cause them to proliferate. In our series, liver cancer appears to be low (1.8%).
These results are similar to those observed by Kadende et al in Burundi and
Banda et al in Malawi [24] [25], Mashinda et a/ in urban areas of the DRC [11]
and Wabinga et al in Uganda, found that the frequency of liver cancer was ra-
ther fluctuating [16]. In the specific characteristics of the cancers recorded, it
was noted that about 11% of the cancers had metastasized. These metastases
were significantly higher in lymph node, bone, liver, bladder and ovarian cancer.
As these organs are known to be the most vascularized and maintain direct
communication with other organs, they could facilitate the reaching of distant

organs through this blood communication [26].

Strengths and Limitations

We conducted a rigorous investigation in order to reduce the impact of biases on

the study. The well-archived registers and copies of histological results allowed
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us to find most of the data of interest. Howerver, this study had some limitations

inherent in documentary studies as the main weakness remains the missing data.

7. Conclusion

Cancer is very common in rural areas and increases with the age of patients. The
characteristics of cancer found did not differ from those observed in urban areas
in the DRC and in other developing countries. This study finds the prevalence of
prostate cancer in men, while in women, breast and cervical cancer are predo-
minant. The establishment of a cancer registry is necessary in the DRC health
system for better epidemiological monitoring of cancer and the surveillance data
necessary for the development of cancer control policies and their integration

into primary health care.
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