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Abstract

Objective: To present epidemiological and microbiological profiles, antibiotic and antifungal susceptibility patterns and treatment outcome 
in patients with corneal ulcers in Cameroon.

Design of the study: this is a retrospective study of 5 years ((1st January 2017- 30th November 2022) based on files of patients diagnosed 
with a corneal ulcer who had undergone a cornea scrapping.

Setting: Magrabi ICO Cameroon Eye Institute (MICEI).

Materials and Methods: The historical aspects including the systemic and local predisposing factors, results of culture for which material 
was taken by scraping of the ulcer or conjunctiva swabs, and its sensitivity pattern, type of management, and its outcome, were noted and the 
results were interpreted. 

Results: 151 patients (151 eyes) were included in the study. 51% of patients were males with a mean age of 49.95 ± 17.52 years. Housewives 
57 (37.7%), merchants 21 (13.9%) and farmers 19 (12.6%) were the main professions represented. 93.37% (141/151) of cases showed positive 
culture of which 76.8% (116/151)were bacteria (Staphylococcus 73% (84/116) and streptococcus 26.1% (30/116)) and 34.4% (52/151) were 
fungal isolates (mainly Aspergillus 45/52 (86.5%)). 27(17.9%) presented a co-infection. Bacterial strains were susceptible to quinolones as 
ciprofloxacin 105/113 (92.9%) and aminosides as gentamycin 108/115 (93.9%). Fungal species were sensitive to triazoles as Econazole 49/52 
(94.2%) (p=0.00). 73 eyes/ 131 (70.9%) received an initial dual therapy with econazole and ciprofloxacin (p=0, 00). 71.5% of ulcers healed with 
a scar after treatment while 8.6% encountered an evisceration. As local predisposing factors, 57 (45.2%) were post traumatic (p=0.067) and 32 
(25.4%) cases used traditional medicine (p=0,00).

Conclusion: corneal ulcers are frequent amongst middle aged male Cameroonians doing manual work. The main germs in causes are 
Staphylococcus spp, streptococcus pneumonia and Aspergillus responding very well to quinolones and econazole.
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Introduction

Keratitis is an important cause of ocular morbidity worldwide, 
the outcome of which depends on early diagnosis, prompt and 
effective treatment and various host and agent factors [1]. Their 
incidence varies from 11/ 100000 persons in USA to 799 / 100000 
persons in Nepal [2]. In Africa and specifically in Cameroon, cornea 
ulcers represent a real challenge for clinicians whose limited 
diagnostic and therapeutic means are crowned by disappointing 
results with frequent functional and/or organic loss. Some of the  

 
common causes of infectious keratitis include bacterial, fungal, 
viral, and protozoan, the diagnosis of which is made on clinical 
examination aided by microbiological demonstration in smears 
or cultures from corneal tissues. Empirical treatment with broad 
spectrum anti-microbial medication based on the microbiological 
profile of each particular region is a frequent practice, supported 
by the finding that 96% of isolated microorganisms are sensitive 
to empirical therapy [3]. This practice provides favorable results 
in the majority of cases, but when therapy fails, occasionally, due 
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to increased resistance of microorganisms to empirical therapy, 
identification becomes mandatory. The aim of this study was 
to present the epidemiological and microbiological profiles, 
antibiotic and antifungal susceptibility patterns and treatment 
outcome in patients with corneal ulcers in Magrabi ICO Cameroon 
Eye Institute (MICEI) in order to improve their management in 
our setting. 

Material and Methods

This is a cross-sectional, retrospective and monocentric study 
of 5 years duration (1st January 2017- 30th November 2022) based 
on the files of 151 patients with a diagnosis of corneal ulcers 
who received a sample with microbiological analysis in MICEI. 
Viral keratitis, Mooren’s ulcers, posttraumatic perforations and 
other degenerative conditions of cornea were not included in the 
study. The samples collected by the different ophthalmologists 
by corneal scrapings and/or conjunctiva swabs in all age groups 
were inoculated in different culture media (Blood agar, Chocolate 
agar and Sabouraud dextrose agar) and subjected for microscopic 
examination as KOH wet mount. The antibiotic discs used were 
ofloxacin (5μg), rifampicin (5μg), levofloxacin (5μg), ciprofloxacin 
(5μg), nalixidic acid (30μg), gentamycin (10μg), cefixim (5μg), 
cloxacin (5μg), norfloxacin (10μg), tobramycin (10μg) vancomycin 
(30μg), azithromycin (15μg) and metronidazole (50µg). The 
antifungal dics used were fluconazole (10µg), nystatin (100µg), 
amphotericin B (100µg), itraconazole (50µg), miconazole 
(10µg), econazole (10µg). .Bacterial growth in culture media 
was considered significant if it was observed in two solid phase 
media or confluent growth in one media. Fungal isolation in SDA 

(sabaurauds dextrose agar) or observation of hyphal filaments in 
KOH smear was considered sufficient for diagnosis. 

Data Management and Analysis

The data collected (age, sex, place of residence, profession, 
date of consultation, ophthalmological and general history, 
microbiological results, antimicrobial sensitivity, treatment 
received, treatment results) were analyzed by Epi Info version 
7.1.2. Frequency and percentages were calculated and two-
tailed Pearson’s Chi-square test was used to test the significance 
of attributes between study variables. The p-value < 0.05 was 
considered statistically significant.

Results

Epidemiologic Profile 

151 patients were included in the study giving an incidence 
rate of 8.32/10000 (151/181399 consultations ) .The average age 
was 49.95 +/- 17 years, affecting more frequently the age groups 
of 30-40 and 60-70 years (Table 1, Figure 1); the sex ratio was 
slightly in favor of men. Housewives, farmers and traders were 
the most affected social categories. 81(53.6%) of patients were 
coming from an urban area (Yaoundé and nearby suburbs).

The average consultation time was 27 +/- 39 days and 
diagnostic peaks were noted during the months of July, August 
and October (Figure 2). Main associated factors were trauma, self-
medication, and history of eye surgery or long-term antiglaucoma 
treatment as seen in Table 2, 3.

Table 1: Epidemiological profile of patients with corneal ulcer at MICEI.

Caracteristics N= 151 PATIENTS

Mean Age 49,95+/- 17,52 [5-95]

Sex-Ratio 1,04 (77 H/74F)

Socio Professional Categories

Housewives  57 (37,7%)

Farmers  19(12,6%)

Traders 21(13,9%)

students 15 (9,9%)

executives 14(9,3%)

Employees 12 (7,9%)

Manuel workers 13 (8,60%)

Average Consultation Time 27,09 +/- 39,90 jours

Table 2: Associated factors of corneal ulcers in MICEI.

Associated Factors N % P

Ocular Trauma 57 45,2 0,06

Self-Medication With Eyedrops 44 34,9 0,004

Ocular Surgery 15 11,9 0,000

Self-Medication With Traditional medicine 32 25,4 0,008

 Antiglaucomatous Drugs 11 8,7 0,02
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Table 3

 Age Sexe Délai  de consultation Période Facteurs associés 
majeurs Etiologies

Notre étude
49,95+/- 17,52 
30- 40 ans  et 

60- 70 ++
77 H/74F 27,09 jours

Juillet 
Aout 
No-

vembre

Traumatisme 
automedication 

TEM

Bacteries ++(staph 
aureus) 

fongiques : aspergillus 
spp

Leck et al (Ghana,2002) NR NR NR NR 9 (5.4%)

Pseudomonas spp ++ 
Strep pneu 15.0% 
Staph aureus 5% 
Fusarium spp++

Wuletaw T (Ethiopie 
2021) 39 ans 27 H/3 F 63.3% entre 

1-14 jours

ENTRE 
AVRIL 

ET 
JUILLET

46% traumatisme

Staphylococcus aureus, 
Streptococcus pneu-

monia 
Pseudomonas aeru-

ginosa

Oladigbolu K (Nigeria, 
2013)

Majorité ≤ 40 
ANS 129 H/ 99 F NR  TRAUMA VEGETAL

Staphylococcus aureus, 
Streptococcus pneu-

monia 
Pseudomonas aeru-

ginosa 
FUSARIUM SPP++

Srinivasan et al (India 
,1997)

Incidence 
élevée chez les 
patients agés 
de 50-60 ans

266 (61.3%) 
H/ 

168 (38.7%) 
F

41.9% entre 4-7 jours NR TRAUMA VEGETAL

Strep pneumonia ++ 
Corynebacterium 

xerosis 
Fusarium spp  +++

Keshav et al (Oman, 
2008)

22.87%  ages 
de 

30-60 ans 
64.36% ages de 

>60 years

121 H/67 F NR NR NR
PSEUDOMONAS 
STAPH AUREUS 

Fungi /9 (11.84%

Raobela L (Madagas-
car,2016) 33,86 ans 71H/ 32 F 17,27 jours allant de 

1 jour à 100 jours. NR
Trauma 

Pathologies de la 
surface oculaire

Staphylococoque et 
streptocoaque 

Aspergillus et fusa-
rium

Suwal et al. (Nepal, 
2016) 51-60++ 58% F/ 42% 

M NR NR Trauma
Strep pneumoniae +++ 

Aspergiluus and 
fusarium

Figure 1: Distribution of patients with corneal ulcers according to age.
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Figure 2: Distribution of corneal ulcers according to the month of diagnosis.

Microbiologic Profile

On the 151 samples collected, 141 (93.37%) were positive 
to the culture and 10(6,6%) sterile that is 116 (76.8%) bacteria 
and 52 (34.4%) fungal; 28 eyes (18.6%) had a co-infection. (27 
bacterial-fungal co-infection, 1 polybacterial eye). Staphylococcus 
aureus represented 72% of the isolated bacterias and Aspergillus 
was the most frequent fungal germ seen as shown in Figure 3. 
The bacterial strains were more sensitive to antibiotics of the 
quinolone, aminoglycoside and rifamycin family and a little less to 
cephalosporins and beta lactamines. Mycotic strains were more 

sensitive to triazoles (econazole and miconazole) and resistant to 
amphotericin B , nystatin and ketoconazole as seen in figure 3.

Treatment and Evolution

Ciprofloxacine and econazole were the principal drugs used 
for the treatment of patients as seen in Figure 4. An initial dual 
therapy based on this two molecules has been done in 71% of 
cases. Fortified eyedrops were not commonly used. Evolution was 
favorable in more than 70% of case with a formation of a scar and 
9% of the eyes were eviscerated (Figure 5).

Figure 3: Distribution of corneal samples according to the germ isolated.
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Figure 4: Distribution of the specimen according to their antimicrobial sensitivity.

Figure 5: Distribution of patients according to the drugs used for initial treatment.

Discussion

Incidence 

In our study, the incidence of corneal ulcers was 8.32/10000 
patients seen. This number can be underestimated given the fact 
that we only considered the patients who had undergone corneal 
scrapping. This is similar to the reports of other low-income 
countries like Madagascar ( 0,76 per 1000 consultations), South 
India (113 per 100,000 population-year) and Nepal (799 per 
100,000 population-year) but still very high compared to the 
reports in USA ( 2.5-27.6 per 100,000 population-year) and UK 
(34.7 per 100,000 population-year in Nottingham UK, between 
2007 and 2019) or Australia ( 6.6 per 100,000 population-year 
during the period of 2005-2015) [4]. The epidemiological profile 
of corneal ulcers varies given the geographical region. The higher 

incidence observed in low-income countries was primarily 
attributable to the poorer environmental and personal hygiene, 
lower level of education, agricultural industry, increased risk to 
work-related corneal trauma and poorer access to sanitation and 
healthcare facility [4]. However, these results show the persistent 
burden of infectious keratitis worldwide , highlighting the 
importance of sensitization for prevention when possible.

Age and Sex

The average age was 49.95 +/- 17 years even though it touches 
all ages meaning that corneal ulcers mainly affect the working 
population of our country as it has been remarked by Ting et al 
in his study [4]. Also, a majority (34 patients) of them were over 
60 years of age. The Madurai [5] and Keshav [6] studies conclude 
the same. For the latest [6], it can be explained by the plethora 
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of predisposing factors like CDK, dryness, cataract surgery, 
glaucomatous patients on medications, and lid deformities due 

to trachomatous scarring which probably predisposed this age 
group to corneal ulceration more than the other age groups. 

Figure 6: Distribution of patients according to the evolution of their corneal ulcers.

We noticed a big lag of time before consultation, longer than 
the one reported by Raobela L [7] in Madagascar (15 days) or 
Srinivasan L [5] in South India (1 week) ; this can be explained by 
the fact that many patients go first for self-medication either with 
eye drops or traditional treatment, and /or other nearby centers 
before coming to MICEI considered like a referral center. Also, 
there is a lack of good transportation means from other towns to 
MICEI which reduces accessibility to proper healthcare. Ocular 
trauma was the main associated factor in our series (45.2%) 
followed by self-medication as seen in several other studies [3-7]. 
As explained by Raobela L [7], corneal trauma acts by modifying 
the epithelial barrier, which promotes the adhesion of saprophytic 
or exogenous flora germs to the injured epithelial surface. Corneal 
trauma is a risk factor predisposing to corneal abscesses in young 
active subjects, with a frequency of 15 to 70%. Self-medication 
with eye drops or traditional medications is a real challenge, 
very often complicating the patient’s very mild initial picture. 
This attitude tends to be cultural in southern Africa as reported 
by some studies in Nigeria or Malawi [4] where the population 
believes that the application of breast milk or some plant essence 
will heal the abcess of which this actually worsen their keratitis 
[4]. In addition, patients who had prior use of traditional eye 
medicine tended to present later to the eye care professionals, 
resulting in delayed treatment and poorer visual outcome. The 
high peak of corneal ulcers during the months of July, August and 

October can be explained by the fact that this period corresponds 
to the rainy seasons with a huge load of farm work leading to 
ocular trauma [8].

Microbiologic Profile

Microorganisms were isolated in 141 (93.37%) of samples 
which is comparable with the 80% figure in Nepal by Upadhyay 
[9] or 81.7% in Bangladesh by Dunlop [10]. The proximity of 
the laboratory and a good method of scrapping can explain the 
up said results. 76.8% (116) of all corneal ulcers with positive 
cultures were bacterial in origin. Bacterial keratitis represents 
the most common type of IK in most regions, including the UK 
(91-93%), North America (86-92%) , South America (79-88%) 
, Middle East (91.8%) , and Australasia (93-100%) [4]. The 
specific germs isolated that is S. aureus (72%), Streptococci spp. 
(26%), Pseudomonas aeruginosa (1%) seem to corroborate the 
literatures [3-8]. Staphylococcus aureus represented 72% of 
bacterial isolates; our results are similar to the results in Abubakar 
in northern Nigeria [11] but different from the ones reported by 
Srinivisan et al. [5] in her study where streptoccocus pneumoniae 
was the main cause of bacterial ulcers. Therefore, we can say 
that a bacterial ulcer in cameroonians should be considered of 
staphylococcal or streptococcal origin and treated as one until it 
is proven otherwise. 
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52 eyes (34.4%) were positive to fungal culture mainly from 
the Aspergillus family. Our results differ from the ones reported 
by Srinivisan [5,12,13] in South India (47.1% Fusarium spp, 
16.1% Aspergillus spp), Liesegang and Forster from Ghana in 
south Florida [14] (61%. Fusarium spp) and Hagan et al [15] in 
Ghana (52% Fusarium spp). For Dóczi [16], the differences in 
climates can explain this presentation. In fact, in agriculture based 
geographical regions with hot, humid, tropical or sub-tropical 
climates like Ghana, Floride or South India, Fusarium keratitis is 
predominant. The particularity of the climate of Yaounde and his 
subburns (tropical wet and dry/ savanna climate) which is more 
temperate than others zones in Cameroon like Douala, can explain 
the predominance of Aspergillus spp or candida spp infections in 
our study. Nevertheless, fungal keratitis seems to be an enormous 
public health problem in Cameroon. The big prevalence of these 
infections can also be explained by the use of traditional medicine 
by the patients that are from vegetable origin.

The bacterial strains were more sensitive to antibiotics of the 
quinolone, aminoglycoside and rifamycin family and a little less to 
cephalosporins and beta lactamines. Our results are similar to the 
ones of Abubakar in Nigeria [11] or Erzoudi in Greece [17] (100% 
sensitivity to ciprofloxacie for gramm negative and positive 
bacterias). A previous study done in Ethiopia [18] showed also 
a big resistance of Gram-positive cocci (57% ) to Penicillin and 
Amoxicillin. For Wuletaw T [7], this resistance can be explained 
by their frequent use by the patients both with and without 
prescription. The high sensitivity of mycotic strains to triazoles 
(econazole and miconazole) seems to corroborate the literature 
[19]. Many authors recommend topical natamycin as first choice 
of treatment in fungal keratitis, although topical amphotericin B is 
the best choice for Aspergillus and Candida keratitis [19,20]. More 
to that Amphotericin is a very expensive drug in our context and 
so difficult to afford for many patients.

Ciprofloxacine and econazole were the principal topical 
drugs used for the treatment of patients. This can be explained 
by the availability of these molecules in our structure. An initial 
dual therapy based on this two molecules has been done in 71% 
of cases and seems to be efficient as an empiric treatment when 
cornea sampling can’t be done; in fact, we notice a high rate of 
favorable evolution and a reduced number of eviscerations done. 
Ghokale [20] did a comparison between fortified drugs and 
fluoroquinolones and found that they have equivalent efficacity 
and therefore recommend 4th generation quinolones as first line 
treatment for bacterial corneal ulcers because of their affordability 
and less toxicity on that organ.

Conclusion

For the best of our knowledge, this study is one of the first 
of his kind in Cameroon. Corneal ulcers are frequent amongst 
middle aged male Cameroonians doing manual work. The main 
germs in causes are Staphylococcus spp, streptococcus pneumonia 
and Aspergillus responding very well to quinolones and 

econazole. As for Srinivisan [6], this knowledge is essential, firstly, 
to define the magnitude of the problem in terms of health care 
costs, human costs, and the economic burden of blindness and, 
secondly, to design an efficient public health programme for the 
rapid referral, diagnosis, treatment, and ultimately the prevention 
of corneal ulceration in the population at risk. It will also help to 
guide Cameroonian eye care pratitionners in the management 
of corneal ulcers in some remote areas where sampling is not 
possible. This approach has important public health implications 
for the treatment and prevention of corneal ulceration in the 
developing world.

*This article was the subject of an oral communication at the 
126th congress of the French society of ophthalmology and at the 
28th congress of the Cameroonian society of ophthalmology.
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