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ABSTRACT 

Aims: 1) To assess the feasibility of EPAGE criteria 
in clinical practice; 2) To assess appropriateness colono- 
scopy using EPAGE criteria; 3) To compare colono- 
scopy appropriateness and endoscopic lesions. Me- 
thod: Hundred thirty-nine consecutive patients ex- 
plored by colonoscopy were included. The appropri- 
ateness of colonoscopy was evaluated by EPAGE cri- 
teria. Results: EPAGE criteria were applicable among 
127 patients (91% of the cases). Colonoscopies were 
appropriate, uncertain and inappropriate in respec- 
tively 40%; 27% and 24% of the cases. Rate of ab- 
normal colonoscopies was significantly different be- 
tween the 3 groups (p = 0.03). Cancers were diag- 
nosed exclusively in the groups with appropriate and 
uncertain colonoscopies (11% and 5%). Colonic ade- 
nomas were observed in the three groups (appropri- 
ate (7%), uncertain (5%) and inappropriate (6%)). 
Subjects with uncertain indication were older (58.25 
years; p = 0.035). Conclusion: EPAGE criteria are 
feasible in clinical practice in Cocody’s teaching hos- 
pital center. Colonoscopies are generally appropriate 
in our hospital. However, within sight of the signifi- 
cant number of normal colonoscopies and discovered 
lesions in uncertain indication, colonoscopy cannot 
concern exclusively calculation of a score of appro- 
priateness. 
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1. INTRODUCTION 

In Côte d’Ivoire, Attia et al. [1] reported that about 40%  

of general medical consultations, 73% of those of ga- 
stroenterology and 30% of hospitalizations were moti- 
vated by colonic symptoms. According to Camara et al. 
[2], although these symptoms are mostly functional, it 
was observed increasingly organic diseases including 
colorectal, polyps and cancer. Several studies conducted 
in ivorian hospitals [3-6], estimated the frequency of 
endoscopic polyps and colorectal cancers of 3% to 4%. 
The importance of colonoscopy in colorectal cancer screen- 
ing and surveillance is established [7,8]. However it is 
not innocuous [9,10]. It can be a source of morbidity 
and/or death-and it is binding for the patient (pain and 
bowel preparation). In poor countries, its cost can be an 
obstacle to its realization. In 1999, a group of European 
experts, the European panel on the Appropriateness of 
Gastrointestinal Endoscopy, developed a set of criteria 
using the RAND appropriateness. Based on a detailed 
analysis of the literature and expert opinions, the experts 
established 12 “principles” indications for colonoscopy 
(Table 1) and presented 309 possible scenarios describ- 
ing individual clinical situation. Each scenario was as- 
signed a score of 1 to 9 according to the degree of perti- 
nence [11,12]. 

It is therefore necessary to rationalize colonoscopy 
prescription taking into account the cost/benefit ratio. To 
this effect, several experts met to rationalize the prescrip- 
tion of colonoscopy by issuing recommendations and 
consensus on its indications [11]. Several studies have 
confirmed the applicability and appropriateness of this 
score [12-14]. 

In Côte d’Ivoire, no study has assessed the appro- 
priateness of indications for colonoscopy. The aim of our 
study was to evaluate the applicability of criteria of 
EPAGE to the practice of colonoscopy at the university 

ospital (UH) in Cocody, evaluate using these criteria the  h 
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Table 1. Major indication according to the EPAGE criteria. 

Iron deficiency anemia (malabsorption excluded) 

Rectal bleeding (chronic inflammatory bowel disease excluded) 

Unexplained abdominal pain > 2 months, without chronic inflammatory bowel disease, without anemia, and without positive blood culture 

Transit disorder (mainly constipation) > 2 months, without chronic inflammatory bowel disease, without anemia,  
and without positive blood culture, and without abdominal pain 

Unexplained diarrhea (infection excluded, malabsorption excluded, and without, and without chronic inflammatory bowel disease).  
Absence of anemia, bleeding, risk factors for colorectal cancer 

Evaluation of known ulcerative disease 

Evaluation of Known Crohn’s disease 

Screening for colorectal disease in patients with known ulcerative colitis 

Screening for colorectal disease in patients with known Crohn’s disease 

Surveillance after polypectomy or curative surgery for colorectal cancer 

Screening for colorectal cancer 

Other indications: lesions on barium enema or at rectosigmoidy, preoperative colonoscopy, positive blood culture,  
fulminant colitis, acute diverticulosis, endometriosis, unexplained weight loss 

 
appropriateness of the indications of colonoscopy and 
their correlation with endoscopic findings. 

2. PATIENTS AND METHOD 

It was a prospective cross-sectional observational study. 
The study was conducted during a period of six months 
(December 1, 2009 to May 31, 2010) in the endoscopy 
unit of the Division of Gastroenterology teaching Hospi- 
tal in Cocody. All patients who underwent colonoscopy 
during the study period were consecutively recruited 
after oral informed consent to participate in the study. 
Non-inclusion criteria were: incomplete colonoscopy or 
therapeutic colonoscopy, preoperative assessment, pa- 
tient refusal to participate in the study. Parameters of the 
study were done using a questionnaire completed by the 
endoscopist. All six endoscopists of the unit had agreed 
to participate in the study. The variables studied were: 
sex, age, medical history, type of patient (outpatient or 
hospitalized), indication for colonoscopy (when multiple 
indications, that leading the highest EPAGE score was 
used), specialty of the prescriber, further colonic explo- 
rations before colonoscopy and lesions found. The ap- 
propriateness of each indication was evaluated using 
EPAGE I score available at www.EPAGE.ch. Each indi- 
cation of colonoscopy was assigned an appropriateness 
score from 1 to 9. Colonoscopy was appropriate if the 
score was 7 to 9 and inappropriate between 1 and 3. The 
appropriateness of the colonoscopy was uncertain for a 
score between 4 and 6. The score was inapplicable when 
indication was not included in any of the 309 scenarios 
provided by the site of EPAGE. The results of endo- 
scopic and histological colonic lesions were collected. 

Data were collected and analyzed using Epi Data analy- 
sis 3.0. The chi-square test and Student test were respec- 
tively used to analyze qualitative and quantitative vari- 
ables. The significance level of the test was set at 5%. 

3. RESULTS 

We received 147 patients. Among them, eight persons 
were excluded (indication of polypectomy in 4 cases and 
incomplete colonoscopy for poor preparation in four 
other cases). We retained 139 patients. The characteris- 
tics of patients are presented in Table 2. The age of our 
patients ranged from six months to 86 years with a mean 
age of 49 years (standard deviation 14). The sex ratio 
was 1.04. 

1) Applicability of EPAGE criteria and appropriateness 
of the indications for colonoscopy 

The EPAGE criteria were not applicable in 9% of 
cases (n = 12). Table 3 shows colonoscopies that did not 
meet the EPAGE criteria. 

The EPAGE criteria were applicable in 127 patients 
(91% of cases). The distribution of theirs indications is 
presented in Table 4. 

Other indications not specified in Table 4 were: suspi- 
cious of left bowel disease in barium enema, suspicious 
of lesion caecum disease; rectal and sigmoid stenosis. 
Suspicion of left colonic lesion in abdominal Computer 
Tomography. Any indication of colorectal cancer screen- 
ing, control after curative surgery for colorectal cancer or 
colonoscopy after positive Hemoccult was found. The 
proportion of colonoscopies (p = 0.03) considered ap- 
propriate, uncertain and inappropriate was respectively 
40  (n = 56), 27% (n = 38) and 24% (n = 33). There was  %  
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Table 2. Demographic characteristics. 

Parameter Indications of colonoscopies according to the criteria of EPAGE 

 Appropriate Uncertain Inappropriate Non-applicable p  

Effective 56 (40%) 38 (27%) 33 (24%) 12 (9%)  

Mean age (yrs) 58 ± 12 45 ± 14 37 ± 11 38 ± 12 0.03 

Male/female 29/27 17/21 16/17 6/6 0.86 

Referring Physician     0.01 

General practitioner 5 (9%) 7 (18.4%) 5 (15%) 6 (50%)  

Gastroenterologist 37 (66%) 18 (47.4%) 20 (61%) 5 (42%)  

Other 10 (25%) 13 (34.2%) 8 (24%) 1 (8%)  

 
Table 3. Colonoscopies that did not meet the EPAGE criteria. 

Indications n = 12 

Search for primary tumor (liver metastases) 4 

Anal fissure 1 

Anal pain 1 

Assessment of a mesenteric tumor 1 

Assessment of a spondylarthropathy 1 

Assessment of an ASCUS* 1 

Incontinence to gas 1 

Melena without prior gastroscopy 1 

Assessment of mass of RIF* without prior ultrasonography 1 

*ASCUS = Atypical squamous cells of undetermined significance. RIF = Right iliac fossa. 

 
Table 4. Distribution of indications for colonoscopy with the EPAGE criteria applicable. 

Indication Appropriate n = 56 n (%) Uncertain n = 38 n (%) Inappropriate n = 33 n (%) 

Control after polypectomy 0 (0) 1 (3) 1 (3) 

Abdominal pain 3 (5) 16 (42) 13 (39) 

Constipation/diarrhea  9 (16) 5 (13) 18 (54) 

Chronic diarrhea  4 (7) 0 (0) 0 (0) 

Hematochezia 21 (38) 14 (37) 0 (0) 

Iron deficiency anemia 3 (5) 1 (3) 1 (3) 

Unexplained loss mass 7 (13) 0 (0) 0 (0) 

Assessment of abdominal mass 3 (5) 0 (0) 0 (0) 

Assessment of ulceratis colitis  0 (0) 1 (3) 0 (0) 

Other indications 6 (11) 0 (0) 0 (0) 

 
no significant difference between proportion of men and 
women in the 3 groups (p = 0.68). Patients in the appro- 
priate group were significantly older (p < 0.0001) than 

the other two groups. Thirty-three colonoscopies were 
considered inappropriate. In 31 cases, the aim was to 
abdominal pain and/or constipation in a patient under 
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fifty years without risk factors for colorectal cancer and 
without any prior exploration by non-invasive exams. A 
case of control after polypectomy in a too short time and 
a case of exploration of microcytic hypochromic anemia 
without prior gastroscopy were found. 

2) Correlation between appropriateness and colono- 
scopy findings 

The colonoscopy was abnormal in 35 patients (un- 
complicated diverticular disease in 15 cases (11%) and 
significant colonic lesions in 20 cases (14%)). Table 5 
presents colonoscopy findings according to EPAGE cri- 
teria. 

It is recognized that appropriateness of colonoscopy 
was associated with a greater findings of abnormality in 
colonoscopy (p = 0.001). However, this difference not 
significant when only included significant lesions (p = 
0.189). 

Colorectal cancers were diagnosed exclusively in ap- 
propriate (11%) and uncertain (5%) indications groups 
according to the EPAGE criteria. Cancer prevalence be- 
tween these two groups was not significant (p = 0.35). 
Adenomas were more often found in appropriate colono- 
scopy without statistical significant difference (7% ver- 
sus 6%; p = 0.72). 

4. DISCUSSION 

The EPAGE I criteria were applicable in 91% of cases in 
our study. This proportion was recovered by Kmieciak et 
al. [12] in France in 2001 with the same criteria. In this 
study (449 colonoscopies), it was 94% at Cochin Hospi- 
tal. Comparable numbers were reported by Ballaguer et 
al. in 2005 (89% of 350 colonoscopies) [13], work also 
performed in a university hospital in Spain. This study 
used the EPAGE II criteria. Carrion et al. based on the 
EPAGE II criteria had also reported 94% of applicability 
[14]. Bosset et al. with a Swiss criteria noted applicability 
of 96% [15]. However, Fernández-Esparrach et al. had 
observed a rather smaller proportion (80%) applicable  

indication with the EPAGE II criteria [16]. However, the 
sample in this study focused on a set of colonoscopies (n 
= 478) and gastroscopy (n = 264) on one hand. Further- 
more, indications for colonoscopy were labeled as not 
applicable comprises the data does not meet the EPAGE 
II criteria but also unusable files. The main indication for 
12 colonoscopies with the EPAGE criteria inapplicable 
was research of primary tumor in the assessment of 
colonic liver metastasis (4 cases). As emphasized by 
Kmieciak et al. [12], in view of the frequency of hepatic 
metastasis of digestive origin, the importance of histo- 
logical evidence in therapeutic strategy and the therapeu- 
tic impact of a primary colonic tumor, this indication was 
a legitimate practice even if this scenario was not among 
the information retained by EPAGE. Note that the crite- 
ria defined by EPAGE were established to evaluate the 
appropriateness of colonoscopy in screening for colorec- 
tal cancer and not in the diagnosis approach to a given 
situation.  

In our study, indications for colonoscopy were appro- 
priate in 40% of cases (p = 0.03). Burnand et al. [17] had 
found a lower number of appropriate indications. In their 
study, uncertain indications according to the EPAGE 
criteria were most frequently. Their study had the par- 
ticularity to be composed only by colonoscopy for colo- 
rectal cancer screening, which was not reported in our 
work. In other studies using or not the EPAGE criteria, 
appropriateness of colonoscopy was higher than in our 
study. Thus to Kmieciak et al. [12] using the EPAGE I 
criteria, this proportion was 54%. In order to respectively 
Carrión [14] Fernández-Esparrach [16], and Terraz [18] 
based on the EPAGE II criteria, appropriate indications 
were 70%, 69% and 59%. According to Coriat et al. [19] 
using the criteria of ANAES 2004, the appropriateness of 
colonoscopies was 55%. Using the reference of the 
ASGE, Siddique [20], Jabar [21] and Chan [22] respec- 
tively reported numbers of 64%, 84% and 57.9%. The 
main factors according to several authors [13,16,19,23]  

 
Table 5. Colonoscopies findings. 

Observed lesions 
Appropriate indication  

(n = 56) 
Uncertain indications  

(n = 38) 
Inappropriate indications  

(n = 33) 
Total  

(n = 127) 

 n (%) n (%) n (%) n (%) 

Abnormal Colonoscopy* 23 (41) 9 (24) 2 (6) 34 (27) 

Colonic diverticulosis  12 (21) 3 (8) 0 (0) 15 (12) 

hyperplasic polyp 1 (2) 0 (0) 0 (0) 1 (1) 

Adenoma with mild dysplasia 4 (7) 2 (5) 1 (3) 7 (5) 

Adenoma with severe dysplasia  0 (0) 0 (0) 1 (3) 1 (1) 

Ulcerative colitis 0 (0) 2 (5) 0 (0) 2 (2) 

Cancer 6 (11) 2 (5) 0 (0) 8 (6) 

*
  p = 0.001. 
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influencing the proportion of appropriate colonoscopy 
were patients older age, specialty of gastroenterologist 
and indication of the colonoscopy itself. Indications most 
often associated with the appropriateness of colonoscopy 
were rectal bleeding [24], assessment of iron deficiency 
anemia [24]; surveillance after resection of polyps or 
colorectal cancer [25] and colorectal cancer screening 
[26]. The patients in our study were younger compared 
with those of these studies and there was no indication of 
colorectal cancer screening or surveillance after resection 
of colorectal cancer. The lack of monitoring of patients 
operated for colorectal cancer and the low prevalence of 
this cancer in Côte d’Ivoire (3% - 4% [3-6]) could explain 
this fact. As in these studies, gastroenterologists were the 
most numerous prescribers of appropriate colonoscopy 
according to the EPAGE criteria in our work. 

Applying the EPAGE criteria, 24% of the 139 colono- 
scopies in our series were deemed inappropriate. Bala- 
guer et al. [13] using EPAGE II criteria noted also that 
23% of 312 colonoscopies were inappropriate. In this 
study, there was a correlation between referring physi- 
cian, patient age and appropriateness of colonoscopy. 
Kmieciak et al. [12] with the EPAGE I criteria had noted 
that 6% of colonoscopies were inappropriate. Numbers 
as low as were also seen by Coriat using the ANAES 
2004 criteria (7%) [19] and Denis (9.7% of the 500 
colonoscopies according to the EPAGE criteria [27]). 
Proportions of 13% and 18% were found in other studies 
using the EPAGE criteria [17,18]. In studies using the 
referential of the ASGE (American society of gastroen- 
terology), results were also variable. Thus, according to 
Chan [22], 12.9% of 380 colonoscopies were inappropri- 
ate. Siddique [20] Bersani [28] and Morini [29] were 
reported respectively 20%, 37% and 29% of inappropri- 
ate colonoscopy on ASGE criteria. A study relied on the 
criteria of a Swiss panel found from Bosset et al. 13% of 
inappropriate colonoscopy [15]. Several factors have 
been identified in these studies, as influencing the pro- 
portion of inappropriate indication in their studies. This 
was indication of the colonoscopy itself, specialty of the 
prescriber and patient age. In our study, patients assigned 
to inappropriate EPAGE criteria had following profile: 
sex ratio 1.06, mean age 36 years, prevalence of bowel 
habits and abdominal pain, scarcity of colonic abnor- 
malities (8.33% of abnormal colonoscopy). This profile 
was suggestive of irritable bowel syndrome. According 
to several authors, these symptoms were more frequent 
in inappropriate groups due to the fact that these patients 
deemed anxious, have often already made several con- 
sultations and symptomatic treatments. They want colo- 
noscopies which adheres the gastroenterologist for psy- 
chological reasons (to reassure the patient) and forensic 
(avoid a hypothetical loss of opportunity to the patient). 
Schüssele et al. [30], with a systematic review of the lit- 

erature showed that when no signs of alarm and any his- 
tory of colorectal cancer were found, these functional- 
like symptoms were associated with a low appropriate- 
ness score. 

Colonic lesion was found in 25%. When we were in- 
terested only to significant lesions (excluding uncompli- 
cated diverticulosis) as in most studies, it was only 14%. 
The latter number was found by Burnand et al. [17] from 
colonoscopies performed in patients admitted exclusively 
for colorectal cancer screening, which was none indica- 
tion in our work. In most other studies [14,19-21,27-29,31] 
using or not the EPAGE criteria , proportion of signifi- 
cant lesions was higher in the order of 23% to 45%. The 
largest proportion of colonoscopy with inappropriate 
EPAGE criteria in our study could be the main reason. 
Because in several studies [13,16,19-22,31], there was a 
link between appropriateness of colonoscopy and sig- 
nificant lesion. This relationship was still observed in the 
study of Kmieciak (EPAGE I criteria [12]) nor in that of 
Chan (ASGE criteria [22]). In the study of Chan et al., 
only indication of rectal bleeding in multivariate analysis 
was predictive for colonic lesions. The fact that gastro- 
enterologist [20,23], male sex [15,31], exploration of 
iron deficiency anemia [14] or rectal bleeding [24] and 
older age of patients [16,31] were factors associated with 
colonic lesion was also found in several studies. Colonic 
functional disorders was, in absence of signs of severity 
(weight loss, anemia, rectal bleeding, nocturnal recur- 
descence of signs and family history of colorectal cancer) 
associated to a low diagnosis yield of colonoscopy ac- 
cording to Schüssele et al. [30]. Irritable bowel syn- 
drome was the most frequent indications of our colono- 
scopies. Our patients were also younger compared to 
other studies. The application of EPAGE score allowed 
highlighting a colorectal adenocarcinoma in 6% of cases 
only in the appropriate and uncertain groups. This ob- 
servation was also reported by Kmieciak et al. [12]. In 
our low colorectal cancer prevalence country, the refer- 
ence of EPAGE thus 2. 

Our work constructed from a sufficient sample showed 
that colonic abnormalities were correlated to the rele- 
vance of colonoscopy one of the main aims of our study. 
Understanding that the discovery of cancer and colorec- 
tal polyps is not correlated to the appropriateness of the 
colonoscopy requires in our opinion further studies in 
Africa, an area of low prevalence of colorectal cancer, 
our study being the first performed on the African conti- 
nent. 

When the indication for colonoscopy is appropriate or 
uncertain, there was a proportion of coloni lesion (Table 
4) consistent with that reported in the literature (24% - 
41%). In these cases, the realization of colonoscopy is 
justified with regard of the criteria of EPAGE. 

When the indication for colonoscopy is inappropriate, 
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the physician shall not perform colonoscopy but first 
follow the algorithm imposed by the criteria of EPAGE 
for a given symptom. This is what we call to appeal to 
his medical reasoning appears as a very effective tool for 
colorectal cancer diagnosis in symptomatic patients 
without colorectal cancer risk factors. Indeed, frequency 
of colorectal cancer diagnosis is comparable to that 
found in studies conducted in areas of high prevalence, 
where it varies from 4% to 9% [12,31]. Although 33 of 
139 colonoscopies (24%) had an inappropriate indication 
according to EPAGE criteria in our study, 2 patients had 
significant lesions (one adenoma with mild dysplasia and 
severe dysplasia in an adenoma). This observation was 
also found by Kmieciak et al. [12]. This team reported 
that 25 patients whose colonoscopy was inappropriate 
according to the EPAGE criteria three had adenomas 
(one with an outbreak of severe dysplasia). The choice to 
perform a colonoscopy in an individual patient can not 
only depend on the appropriateness or not of colono- 
scopy. The diagnostic approach of the physician must 
also be considered. This underlines importance of col- 
laboration between practitioners in patient’s care. Finally, 
Terraz et al. [18] showed that the site of the EPAGE was 
easy to use, intuitive and quickly accessible.  

5. CONCLUSION 

Following this prospective study at the university hospi- 
tal in Cocody, the results indicate that the EPAGE criteria 
are applicable. According to them, Colonoscopies had 
significantly appropriate. Polyps and colorectal cancers, 
however, were not correlated with appropriateness of 
colonoscopy. Therefore, the EPAGE criteria cannot re- 
place to medical reasoning but should be for the practi- 
tioner a useful tool to help. However, in our developing 
country the difficulty of access to internet could hamper 
its extension. 
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