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Abstract

Background: Mycotic keratitis is an important cause of corneal blindness all over the world.
Geographical location and climate are known to influence the profile of fungal diseases. While
there are several reports on mycotic keratitis from developing and developed countries, the
prevalence of mycotic keratitis and its etiologic agents in Ethiopia few is available.

Objective: To demine the prevalence mycotic keratitis and spectrum of fungi implicated in causes
mycotic keratits

Material and methods: Corneal scraping was obtained under aseptic conditions with a sterile 21
gauge needle, following the instillation of a local anesthetic by an ophthalmologist. Corneal
scraping was inoculated directly onto Sabouraud Dextrose Agar in C-shaped streaks and incubated
at 25°C aerobically for four weeks. Cultures of mycelia fungi were identified by examining
macroscopic and microscopic characteristics of their colony. Yeasts were identified by
employing conventional biochemical and assimilation test procedures and using chromagar
Candida culture medium (Becton Dickinson) as per the instruction of the manufacture.

Result: Out of 153 cases of microbial keratitis investigated, fungi were recovered from 69
patients giving fungal keratins prevalence of 45.1%. Of these 29 (42%) were female and 40 (58%)
were male patients. 68% and 17 % of fungi were isolated from rural and urban patients
respectively. Fungal recovery rate was the highest (47%) in age groups of 25-44. Similarly the
recovery rate of fungi was higher in farmers in which out of 33 farmers, fungi were isolated in 30
patients. Trauma was the leading predisposing factor. A total 77 fungal isolates belonging to 12
genera were recovered in this study. Of the total isolates mycelia fungi were the most common
isolates accounting 64 (83.1%) of the total isolates. Fusarium and Aspergillus species were the
two predominate mycelia fungi accounting 21(27.3%) and 19(24.8 %) of the total isolates
respectively, with together comprising 52.1% of the total isolates. Cladosporium spp and
Scedosporium sp accounted 6(6.5%) and 5(5.2%) respectively. Yeast isolates accounted only
15.6% of the total fungal isolates.

Conclusion A high prevalence of mycotic keratitis, highlight the need for nationwide study on the
mycotic keratitis and precise identification of the causative fungus and institution of appropriate
treatment strategy
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1. INTRODUCTION

1.1 Background

Microbial keratitis is predominantly an opportunistic, serious ocular infectious disease that can
lead to significant vision loss and ophthalmic morbidity [1]. Fungi are one of the most common
infective organisms responsible for this morbidity [2]. The first case of fungal keratitis was
reported by Leber in 1879 [3-] Since then, it has been recognized as a major global public health
problem particularly in developing nations located in tropical and subtropical regions [4, 5,
6]representing up to 6-50% of all cases of culture proven infectious keratitis [7]. Development
and widespread use of broad-spectrum antibiotics and steroids [7] , trauma to the eye [7, 8, 9,11],
frequent and prolonged use of contact lenses [11], seasonal variation [12] and ocular surface
disease [11] underlying diseases that compromise the immune mechanism of the host [13, 14]
have been identified as major factors that contribute to the increasing number of fungal keratitis.
More than 100 fungal species belonging to 56 genera have been implicated in mycotic keratitis [7,
15, 16, 17, 18, 19] the most frequently isolated being, Aspergillus, Fusarium, Curvularia,
Helminthosporium, Alternaria, Penicillium Candida and Bipolaris species. The diversity of fungi
isolated from mycotic keratitis, however, varies with geographical regions studied [20, 21, 22].
Fungal keratitis is reported more frequently from regions with a warm, humid climate and/or with
an agricultural economy [20, 21]. Yeast, especially Candida sp, predominate in temperate regions,
[16, 23, 24] while tropical isolates are most frequently filamentous fungi such as Aspergillus sp or
Fusarium sp. [20, 21, 25, 12]. Filamentous organisms are associated with infections following
trauma with vegetable- contaminated matter [8, 9, 10], whereas yeast infections typically occurs
in eyes with preexisting ocular surface disease [26]

Ethiopia being a developing nation located in the tropic with a warm, humid climate and
agricultural lead economy appears to fall into the category of regions with high prevalence of
mycotic keratits. However, like many African countries the public health importance of mycotic
keratitis in Ethiopia is poorly known. Lack of routine fungal culture and experts in the field in
health institutes are incriminated as the major highest priorities.To this effect conducting research
to understand the actual magnitude of mycotic keratitis ant its etiological agents appears to be

of the highest priority. Thus, this study was designed to determine spectrum of fungi implicated



in cause the disease. Findings from this study will provide up-to date information on keratitis for

evidence-based action aimed at reducing the morbidity of the infection

1.2 Statement of the problem

According to the World Health Organization, corneal diseases are a major cause of vision loss and
blindness, second only to cataract in overall importance [27]. It is estimated that ocular trauma and
corneal ulceration result in 1.5 to 2 million new cases of corneal blindness annually and fungal
keratitis is one of the most severe eye diseases worldwide that may lead to blindness, and
ophthalmic morbidity especially in the agricultural countries with tropical and temperate climates.
[28] the most common predisposing factor in most of the cases is trauma [8, 9] Widespread abuse
of broad spectrum antibiotics and steroids and increasing use of corneal contact lenses [7, 11]
corneal surface disorders, dry eye, bullous keratopathy, and exposure keratitis are also associated
with the development of ulcerative keratitis . One report from South India found that 44% of all
central corneal ulcers are caused by fungi [29].

More than 70 species of fungi have been reported as pathogenic to human cornea; the most
frequently isolated pathogen varies with the geographical area studied. Mycotic keratis is a major
problem of developing countries that primarily depend on agriculture. It has been found to account
for 6% to 50% of all the cases of ulcerative keratits [7] to this end; it appears to be mycotic keratitis
could be a major problem in Ethiopia. Hence, to institute appropriate measures for prevention,
accurate diagnosis, and effective treatment of fungal keratitis, a study that determine the

prevalence and the etiologic of mycotic keratitis in Ethiopia are of the highest priority.

1.3 Significance of the study
¢ The results obtained in this study may be used as a baseline data for epidemiological studies

of mycotic keratitis in the country.



s Knowledge of the prevalence mycotic keratitis, provides relevant information on the extent
of the disease epidemic, helps to identify infection control mechanisms and selection of
appropriate antibiotics for empiric treatment

% Fungal isolates obtained in this study can be used for further study such as drug

susceptibility study



2. LITERATURE REVIEW

Fungal keratitis is a very serious, potentially sight-threatening corneal infection which most
commonly develops in patients after trauma or those with a compromised corneal surface [28] to
this effect the prevalence, the etiologic agent and the predisposing factors of mycotic keratitis are
studied in different parts of the world.

In USA study by Lisa J.Keay e tal( 2011) [30] involving 733 cases shows that most cases were
confirmed by culture from corneal scraping (n = 693) or biopsies (n = 19); 16 cases were diagnosed
by microscopic examination of corneal scraping alone; and 5 cases were diagnosed by confocal
microscopy alone. Some 268 of 733 cases (37%) were associated with refractive contact lens wear,
180 of 733 cases (25%) were associated with ocular trauma, and 209 of 733 cases (29%) were
associated with ocular surface disease. No predisposing factor was identified in 76 cases (10%).
Filamentous fungi were identified in 141 of 180 ocular trauma cases (78%) and in 231 of 268
refractive contact lens-associated cases (86%). Yeast was the causative organism in 111 of 209
cases (53%) associated with ocular surface disease. Yeast accounted for few cases of fungal
keratitis associated with refractive contact-lens wear (20 cases), therapeutic contact-lens wear (11

cases), or ocular trauma (21 cases)

Similarly 24 cases of culture positive fungal keratitis were reviewed by Marco e tal (2000) [31]
Out of 24 study subjects fourteen patients (58.3%) were female. Predisposing factors recorded in
this study in their descending order were chronic ocular surface disease (41.7%), contact lens wear
(29.2%), atopic disease (16.7%), topical steroid use (16.7%), and ocular trauma (8.3%). Half of
the cases (12 eyes) had corneal infections caused by yeast, and the other half by filamentous fungi.
Of the fungal isolates Candida albicans was the most commonly isolated organism (45.8%),

followed by Fusarium sp (25%).

Jones,D.B. etal (1970) A study in South Florida' [32] Shows that the fungi isolated were Fusarium
solani (11 cases), F. oxysporum (1), F. sp. (17), Aspergillus fumigatus (2), A. sp. (1), Candida
albicans (2), Curvularia lunata (1), Macrophoma sp. (1), Pénicillium citrinum (1) and Phialo-
phora verrucosa (1). The infection occurred most commonly in young men with a history of mild
outdoor trauma. Two F. infections were in diabetics and 2 in pregnant women. The C. albicans

infections were in abnormal eyes



In Southeast Brazil a study by Marlon e tal 2009 [33] indicated that ocular trauma occurred in 40%
of cases (27). The causing agents were Fusarium sp in 67%, Aspergillus sp in 10.5% and Candida
sp in 10%

Study at Shahid Sadoughi Hospital (Yazd, Iran) was carried out by M. R. Shoja and M. Manaviat
(2004)(34) involving 80 cases The predominant predisposing factors were corneal trauma (39%),
ocular diseases (34.1%), previous ocular surgery (10%) and use of contact lens (9.8%) it revealed
that 40% of cases were culture- positive. Staphylococcus epidermis (21.9%), Staphylococcus
aureus (18.8%) and Streptococcus pneumonia (15.6%) were the most common isolates. Fungi

were isolated in five eyes

Ashok e tal (2010) [35] in Pakistan study involving 315 cases and it indicated that fungi were
found to be the frequent cause of suppurative corneal ulcer following agriculture trauma and
Candida albicans being the most commonly isolated pathogen. Candida albicans was the most
frequent organism which was isolated in eighty (69%) patients

Study by JADHAV e tal (2013) [36]. Involving 271 patients and corneal scarpings were collected
and fungi microscopy and culture was done. Of 271 patients investigated fungal etiology was
established in 68 (25.9%) of which 48(70.58%) were males. Among the fungal isolates,
filamentous fungi, i.e 53(77.94%) were predominant. Among these 24(45.28 %) were Aspergillus
flavus followed by A. fumigates 9 (16.98%) and Fusarium spp. 8(15.9%). Of the 15 isolates of

yeasts, non Candida albicans were identified in 9(60%) cases.

The prevalence of mycotic keratitis in north Indian by Parmjeet kaur (2011) [37] was studied and
72 (43.6%) corneal scrapings were positive on direct examination and 65 (39.3%) on culture. Most
common fungal isolates were Aspergillus species (50%), Candida (20%), Fusarium (15%),

Penicillium and Curvularia (9.7%), Paecilomyces and Mucor (5%). Exserohilum and Exophiala

(1.3%) each.

Fadzillah Mohd-Tabhir e tal (2012) [38] In Malaysia studied involving 47 patients and demonstrated
that the incidence of fungal keratitis has increased each year from 2007 to 2011 by 12.50%,
17.65%, 21.21%, 26.83%, and 28.57%, respectively. The most common predisposing factors were
injury to the eye followed by use of topical steroid, and preexisting ocular surface disease.

Fusarium species were the most common fungal isolated, followed by Candida species.



A study conducted by Anupma Jyoti Kindo e tal (2009) [39] in SRMC involving 45 patients. Out
of 45 corneal ulcers cultured, 10(22%) were found to be bacteria, 20(44%) were found to be fungi,
3(6.7%) were found to be mixed with bacteria and fungi, and the remaining 12(26.7%) were found
to be culture negative. The predominant fungal pathogens isolated were Aspergillus fumigatus 8
(40%) followed by Fusarium solani 7 (35%). cases of Curvalaria spp(2),and one each of

Hormonema dermatioidis, Alternaria alternata and Scytallidium infestans.

Study by Jin Cao e.tal (2014) [40] in Central China shows the prevalence of presenting corneal
diseases was 0.8%, while the prevalence of infectious keratitis was 0.148%. The prevalences of
viral, bacterial, and fungal keratitis were 0.065, 0.068, and 0.015%, respectively. There were no
significant differences found between the prevalence of viral (accounting for 43.6%) and bacterial

(accounting for 46.2%) corneal ulcers. cases of Acanthamoeba keratitis were not found.

Pham Hong Nhu etal (2012) [41] in Vietnam shows 687 fungal keratitis patients was diagnosed
and 363 fungal strains were isolated from these patients. The predominant fungal species isolated
was Fusarium spp. (39.6%), followed by Aspergillus spp. (25.9%). No yeast species was isolated.
A large proportion of the patients was in the middle decades of life (41-60 years; 51.8%) and
worked as farmers in rice fields. Corneal ulceration most often occurred after a superficial corneal

injury with organic materials.

There are also studies conducted in Africa which indicates the severity of the disease across the
continent

A multicentre study in Ghana and southern India by A K Leck e tal (2002)[42]. 1090 patients were
recruited with suspected microbial keratitis. Corneal specimens collected from all study patients
were investigated by direct microscopy and culture. Among microbial isolates (fungi and bacteria)
42% in both regions was accounted by filamentous fungi of which: Fusarium and Aspergillus
species were the commonest fungal isolates.

Fayemiwo e tal (2013) [43] in Nigeria. The scrapings were subjected to wet preparation with 10.0
% KOH, Gram staining and Giemsa staining to rule out inclusion bodies. The diagnosis of
Keratomycosis was made on the basis of the recognizable and characteristic appearance of fungal
hyphae and fruiting bodies under microscopy. The media with no obvious growth after 3-4 weeks
of incubation were regarded as negative. A total of 48 specimens from patients with suspected

diagnosis of Keratomycosis were included in the analysis. The patients consisted of 42 (87.3%)
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males and 6 (12.5%) females. The age at diagnosis ranged; from 3 to 73 years with a mean of
36.46 years and a median of 35.5 years. The prevalence of Keratomycosis among this group of
patients in this hospital was 8.4 %. Candida albicans and Fusarium spp were the fungal isolates
in these patients as it occurred in 4.2 % (2/48) of them respectively

Study conducted by TRG Pode,D L Hunter (2002) [44] in northern Tanzania Forty four corneal
ulcers were seen. Organisms were cultured from 24 of the 44 ulcers (54.6%). Fifty per cent of
positive cultures were fungal. Fungal growth had been predicted by positive microscopy for fungal
elements in nine of the 12 cases that grew fungi (75%), and there was never positive fungal
microscopy without fungal growth. fungal keratitis accounted for 50% of culture positive cases of
microbial keratitis in northern Tanzania, with the majority of these cases (42%) yielding pure
fungal isolates on culture. These figures are similar to those published from West Africa, where
56% of microbial keratitis was caused alone or in part by fungi. The most common genus of fungus
isolated was that of the filamentous fungus Fusarium.

A cross-sectional survey by Zelalem (2014)[45]in central Ethiopia involves 735 children. The most
common ocular morbidity encountered was conjunctivitis (35%), then ocular trauma (11.8%),
refractive error (11.4%) and trachoma (7.6%). Bilateral visual impairment (UCVA <6/18 in the
better eye) was found in 119 children, and the causes were refractive errors (47.1%),
keratitis/corneal opacity (16%), amblyopia (14.3%), ocular trauma (11.8%), cataract (6.3%),
Glaucoma (2%) and uveitis (2%).

A cross sectional study by Alemayehu N(2004)[46] in Ethiopia Addis Ababa Four hundred eighty
five samples were processed for culture and a total of 235 strains were isolated, with a positive
culture yield of 47.4%. The most common etiologic agents isolated from both hospitals were S.
aureus 57(24.3 %), followed by S. pnuemoniae 49 (21%), Coagulase-negative staphylococci
25(10.6%), H. xi influenzae 22 (9.4%), Psuedomonas spp 20(8.5%), H. aegyptius 12 (5.1%), K.
pneumoniae 11 (4.7%), Moraxella spp 8 (3.4%), N. meningitides 4 (1.7%) and other bacteria 15
(6.3%). The gram-positive bacteria constituted 136 (57.9 %) of the total bacterial isolates. The
fungal pathogens isolated were Fusarium spp 3 (1.3%) and Aspergillus fumigatus 3 (1.3%)
followed by C. albicans 1(0.4 %). All the fungal pathogens were isolated from keratitis except for

one Aspergillus isolate from a case of blepharitis



3. OBJECTIVE

3.1 General Objective
To demine the prevalence mycotic keratitis and spectrum of fungi implicated in causes

mycotic keratits

3.2 Specific objective

e To determine the spectrum of fungi associated with mycotic keratitis in the study site
e To determine the most common predisposing factors

e To determine the most frequent isolated fungi

3.3 Hypothesis

The prevalence of mycotic keratitis from patients at Minillik II Memorial Hospital is very high.



4. MATERIALS AND METHODS

4.1 Study area and period
The study was carried out in Minilik II Memorial Hospital, Addis Ababa, Ethiopia from
January, 2015- July 2015. The hospital is located in Addis Ababa, Ethiopia. The hospital is one of
the dedicated centers in the city for the management of infectious keratitis and runs both out-patient
and in-patient services. Willing to participate in the study, a presumptive diagnosis of infectious
keratitis following an appropriate complaint made at the clinic visit, and no history of antifungal

therapy within two weeks prior to the attendance were the inclusion criteria.

4.2 Study Design
A single institutional hospital based cross-sectional study was conducted to determine the

prevalence of mycotic keratitis and their predisposing factors in Minilik II Memorial hospital.
4.3  Population

Source population
Source population of the present study was all patients who presented with clinically presumed

fungal keratitis with corneal ulceration

Study population

Patients from which clinical samples were taken within the study period

4.4 Sampling Size and Sampling Technique
The world wide prevalence of fungal keratitis ranges from 6-50 %.[7] the colonization rate of
fungal species among infectious keratitis patients of Minillik Il Memorial and Police Hospital was

found to be 7.2%[46]

So by taking the prevalence of 7.2 P=(0.072), a confidence interval of 95% (Z= 1.96 where z is a
statistic for a level of confidence) and a sampling error of 5% (d=0.05), the total sample size (n)
will be calculated using the formula n = Za/22xPx (1- P)/d2, and substituting the values provides,
the sample size of n = 103. Therefore a total of 103 participants will be enrolled using consecutive

sampling technique.



4.5 Data Collection and Processing

Specimen collection

Corneal scraping was taken by ophthalmologist after a written informed consent and ascent
obtained from adult participants and from the guard for the participants less than the age of 18
years. Corneal scraping was obtained under aseptic conditions with a sterile 21 gauge needle,
following the instillation of a local anesthetic by an ophthalmologist and the sample is picked with
sterile cotton tip. Material obtained from scraping was inoculated directly onto Sabouraud
Dextrose Agar (SDA) plates supplemented with chloramphenicol (Oxoid, Basingstoke, UK) in C-
shaped streaks and transported at appropriate temperature with a minimum of delay for
microbiological investigation to Mycology Laboratory of Addis Ababa University, Department of

Medical Laboratory Sciences
Identification of isolate

Culture plates were examined twice a week for any fungal growth. Cultures of mycelia fungi (
molds) were identified by examining macroscopic and microscopic characteristics of their
colony. Texture, rate of growth, topography and pigmentation of the front and the reverse side
of the culture were employed for the macroscopic identification. Microscopic identification of
mold isolates was performed by placing pieces of a colony from SDA to clean microscopic slide
and staining with lactophenol cotton blue. After placing a cover slip, each preparation was
observed microscopically. Yeasts were identified by employing conventional biochemical and
assimilation test procedures and using chromagar Candida culture medium (Becton Dickinson)

as per the instruction of the manufacture.
4.6 Measurement

Dependent variables and Independent variables
Dependent variables: fungal isolates.
Independent variables: Socio-demographic factors (age, sex), occupation predisposing

factors.
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Inclusion Criteria and Exclusion Criteria

Inclusion criteria
All eye patients come with clinically presumed fungal keratitis with corneal ulceration during the

data collection period and provide consent for participation

Exclusion criteria
Patients who have been treated with antimicrobial agents less than two weeks before obtaining

corneal scrapings and patients unable to consent to participate in this study were excluded

4.7 Operational Definition of Terms
Fungal keratitis: - is predominantly an opportunistic, serious ocular infectious disease caused by

fungi and affects cornea that can lead to significant vision loss and ophthalmic morbidity

Corneal ulcer: - is an inflammatory or more seriously, infective condition of the cornea involving

disruption of its epithelial layer with involvement of the corneal stroma

Mycelia fungi: - are eukaryotic microorganisms classified as members of the fungus kingdom

with 1,500 species currently identified

Yeast: - Yeast is single-celled eukaryotic microorganisms that are classified, along with molds

and mushrooms, as members of the Kingdom Fungi.

Chrome agar: - is a novel, differential culture medium that is claimed to facilitate the isolation

and presumptive identification of some clinically important yeast species.

Sugar assimilation:- is biochemical identification used for the assessment of the ability of yeast
to utilize carbohydrates based on the use of carbohydrate- free yeast nitrogen base agar and
observing for the presence of growth around carbohydrate impregnated filter paper disks after an
appropriate period of incubation

Germ tube: - The germ tube test is a simple, reliable and economical procedure for the

presumptive identification of Candida albicans

PKP (postkeratoplasty):- post corneal transplantation.
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4.8 Data quality control

All data quality control tools (pre-analytical, analytical and post-analytical stages) of quality
assurance that were incorporated in standard operating procedures (SOPs) of the microbiology
laboratory were strictly followed. Adequate specimen was collected using appropriate equipment
and method. The specimen was kept free of contamination. All materials, equipment and
procedures were adequately controlled. Culture media was tested for sterility and performance.
The performance of equipments (autoclave, incubators and refrigerators) was monitored by using
standard procedures. The data were checked for completeness and representativeness prior to

entry.

4.9 Statistical Analysis
Information from the laboratory analysis was cleaned, coded; double entered in Excel and analyzed
using SPSS (Statistical Package for Social Sciences) version 20. Tables and graphs were used to
describe the results in Percentage ,and frequency. Categorical variables will be summarized by
proportions and percentages. Comparisons of proportions between groups were done by chi-square

test, and the significant level set at p < 0.05.

4.10 Ethical consideration

The study was conducted after it was ethically reviewed and approved by the Department Research
and Ethical Review Committee (DRERC) of Department of Medical Laboratory Sciences, College
of Health Sciences, and Addis Ababa University. Permission was obtained from Menillik II
Memorial hospital. Informed written consents were obtained from participants before data
collection. The respondent was given the right to refuse to take part in the study .All the

information obtained from the study subjects were coded to maintain confidentially

4.11Dissemination of results

After conducting the research, the results of the study will be submitted to Department of Medical
Laboratory Sciences (DMLT) Addis Ababa University (AAU). Oral presentation of the thesis will
be made. Reports will also be submitted Minilik II Memorial Hospital, annual conferences of
professional societies and other concerned bodies. Since it is said that scientific work is incomplete

until published, the manuscript will be submitted to peer reviewed journals for publication.
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5. RESULTS

5.1 patient characteristics

During the study period one hundred fifty three (153) patients having the clinical diagnosis of

microbial keratitis were examined of which 90 (58.8%) were male and 63 (41.12%) were female

patients. The ages of study subjects ranged from 9 -91 years with a mean age of- years. Majority

of patients 64 (41.8%) were in the age groups 25 to 44 years. Males 90 (58.8%) were more affected
than females 63 (41.1%) Table 1

Table 1. Distribution of patients with corneal ulcer according to age groups (n=153)

Age (years) Males (n, %) Females (n, %) Total (n %)
1-14 11(12.2%) 15(23.8%) 26(16.9%)
15-24 26(28.8%) 12(19.04%) 38(24.8%)
25-44 41(45.5%) 23(36.5%) 64(41.8%)
45-64 8(8.8%) 12(19.04%) 20(31.7%)
>65 4(4.4%) 1(1.58%) 5(3.26%)
Total 90(58.8%) 63(41.1%) 153(100%)

As shown in table 2 majority of patients 84(54.9%) was from rural areas, whereas 69 (45.1%) were

from urban population (p= 0.04). Thirty three (21.6%)

patients were farmer by profession (p=

0.002) while 23 (15.01%) laborer, followed by students 20 (13.1%) and unemployed 17(11.1%).
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Table 2 Distribution of patients with corneal ulcer according to occupation and residences
(n=153)

Occupation Frequency Percentage Positive %
Farmers 33 21.6 30 43
Students 20 13.1 8 12
Trades man 7 4.6 6 9
Laborers 23 15.0 13 19
Unemployed 17 11.1 12 17
Carpenter 7 4.6 0 0
Driver 7 4.6 0 0
Cleaner 9 5.9 0 0
Secretary 6 3.9 0 0
Surveyor 9 59 0 0
Teacher 15 9.8 0 0
Total 153 100.0 69 100
Residence
Rural 84 55 47 68
Urban 69 45 22 32
153 100 69 100

In this study, the predominant predisposing factor for corneal ulcer was trauma, which was present
in 54 (70.1%) of cases, followed by use of topical steroid 7 (7.8 %), together comprising 77.9% of

all the cases.
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Table 3. Distribution of patients with corneal ulcer according to risk factors (n=153)

Risk factor Total Fungal Isolate
observed “yeasts Filamentous Total
fungi

n % n % n %
ocular disease 7 4 21 1 1.7 5 6.5
Contact lens 4 0 0 2 3.4 2 2.6
Diabetes 7 1 5.2 4 6.8 5 65
Perforated cornea 2 0 0 0 0 0 0
Poor operation 1 0 0 1 1.7 1 1.3
Post-operation 5 1 5.2 1 1.7 2 2.6
Trauma 91 8 42.1 46 79.3 54 70.1
Undefined 26 1 5.2 0 0 1 1.3
Use of topical steroids 10 4 21 3 5.17 7 7.8
Total 153 19 100 58 100 77 100

Out of 153 cases of microbial keratitis investigated, fungi were recovered from 69 patients giving

fungal keratits prevalence of 45.1%. Of these 29 (42%) were female and 40 (58%) were male

patients. 47(68%) and 22(31.8 %) of fungi were isolated from rural and urban patients respectively.

Fungal recovery rate was the highest 33(47%) in age groups of 25-44. Similarly the recovery rate

of fungi was higher in farmers in which out of 33 farmers, fungi were isolated in 30 of them.
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Table 4 Demographic characteristics of 69 cases of culture-proven fungal keratitis (n=69)

Demographic N (%) Fungal isolates
peculiarities (n, %
Sex Female 63(41.1%) 29(42)
Male 90(58.8%) 40(58)
Age 1-14 26(16.9%) 6(8.6)
15-24 38(24.8%) 2231
25-44 64(41.8%) 33(47)
45-64 20(31.7%) 8(11.5)
65 5(3.26%) ]
Residence Rural 84(55) 47(68)
Urban 69 (45) 12(17)
Occupation® Farmers 33(21.6) 30(43)
Laborer 23(15) 13(19)
Unemployed 17(11.1) 12(17)
Students 20(13 8(12)
Trades man 7(4.6) 6(9)

*QOccupation in which fungi are isolated

A total 77 fungal isolates belonging to 12 genera were recovered in this study. Of the total isolates
mycelia fungi were the most common isolates accounting 64 (83.1%) of the total isolates.
Fusarium and Aspergillus sp were the two predominate mycelia fungi accounting 21(27.3%) and
19(24.8 %) of the total isolates respectively, with together comprising 52.1% of the total isolates.
Cladosporium sp and Scedosporium sp accounted 6(6.5%) and 5(5.2%) respectively. Yeast isolates
accounted only 15.6% of the total fungal isolates.
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Table 5. Spectrum of fungi isolates from patients with mycotic keratitis

S.no Fungal isolates Pure culture Mixed culture Total % of the total
isolates
6 A. fumigates 3 - 3 4.0
7 A. niger 10 1 11 14.3
5 A.flavus 4 4 5.2
8 A.terreus 1 - 1 1.3
3 Acremonium sp. 3 - 3 4.0
4 Alternaria sp. 1 - 1 1.3
1 C. albicans 8 3 11 14.3
9 Cladosporium spp. 5 - 5 6.5
10 Curvularia spp. 1 1 1.3
11 Fusarium oxysporium 5 1 6 7.8
12 Fusarium solani 14 3 17 22.1
14  Paecilomyces spp. 0 1 1 1.3
13 Penicillium spp. 6 6 7.8
15 Rhizopus spp. 1 1 1.3
2 Rhodotorula sp. - 1 1.3
16  Scedosporium sp 1 4 5.2
17  Sepedonium sp. 1 1 1.3
Total 64 13 77 100

17



6. DISCUSSION

During the study period one hundred fifty three (153) patients having the clinical diagnosis of
microbial keratitis were examined. Of 153 patients 90 (58.8%) were male and 63 (41.12%) were
female patients indicating that male patients were strongly affected than female patients. A high
prevalence rate of infectious keratits in male patients in the present study was well within the
reported range. A prevalence rate of 57.5%, 64.2%, 71% and 61.3% were reported by earlier
similar studies (Shoja and Manaviat) [34] (Behboody and Mohammadi) [47], (Ormerod ,
Hertzmark) [48] , (Srinivasan) [15]. The result of this study showed the highest frequency of
corneal ulcer was recorded in age group of 25-44 years that is similar to the observations made by
another study (Derek) [49]. This study also showed that farmers were more affected than patients
working in other occupations. This finding is in good agreement with similar studies conducted
[47]. In this study, as in another study Schaefer Frederic [50] trauma was the leading predisposing
factor accounting 59.5%.

Due to increasing incidence in past three decades and insignificant responses to antifungal agents
(Bagyalakshmi et al) [51], fungal keratitis has become one of the leading causes of visual loss in
many developing countries, where the large numbers of the population are farmers. Although
mycology has undergone remarkable changes by taking full advantages of spectacular
developments in molecular biology, and chemistry to improve the understanding of phenotypic
and genotypic characteristics of fungi, fungal keratitis remains a diagnostic and therapeutic
challenge to ophthalmologist. The difficult matters lie in establishing a clinical diagnosis, isolating
the etiologic fungal organisms in the laboratory, and treating the keratitis effectively with topical

antifungal agents. [31]

Out of one hundred fifty three patients with infectious keratitis attended Minilik 11 Memorial
Hospital the prevalence of fungal keratitis was found out to be 45.1%. Prevalence’s of fungal
keratitis of 30.4%, 37.5% and 36.8% were reported in similar studies conducted by Pursuant Garg
et al [52], Shokohi et al [53] and Narsani et al [54] respectively. A similar study conducted at
University Hospital of Taiwan in 2004 reported a prevalence of fungal keratitis in only 13.5% of
476 patients with microbial keratitis Fong et al [55] which is quite lower than our study. In contrast
to our study Mirshahi et al [56] and Javadi et al [57] reported prevalence 83% of fungal keratitis

which is much higher than our study. This variation in the prevalence of fungal keratitis confirms
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the regional difference of fungal keratitis. In line with other studies [18, 58, 59], males (58%) were
predominant affected in the present study. The increased risk in males in our study was probably
due to their more active involvement in outdoor activities, which consequently increases their
vulnerability to this blinding disease. The result of this study showed the highest frequency
mycotic keratits (47% ) was in the age groups of 25 to 44 years that was more or less similar to
the observations made by Upadahyay, in Nepal [60], as well as in others series [26, 50]. Our
finding with regard age was also the same to the scenario in many developing countries such as
south India [61], north China [15] and southeast Brazil [5]. This also may be explained by the fact
that the subjects ages 25-49 in this study are the main force of the manual works, especially
agricultural works, and more involved in outdoor activities.

In terms of occurrence, risk factors and therapeutic approaches, two basic types of mycotic keratitis
are recognized, namely, keratitis due to filamentous fungi and keratitis due to yeast-like and related
fungi (dimorphic fungi).There appears to be a strong geographical influence on the occurrence of
the different forms of mycotic keratitis. The proportion of corneal ulcers caused by filamentous
fungi has shown a tendency to increase towards tropical latitudes, whereas in more temperate
climates, fungal ulcers appear to be uncommon and to be more frequently associated with Candida
species than filamentous fungi [4]. This is evident by the present study in which, of the total
number of fungal isolates mycelia fungi were the most common accounting 64 (83.1%) of the total
isolates. Fusarium and Aspergillus species were the two predominate mycelia fungi accounting
21(27.3%) and 19(24.8 %) of the total isolates respectively, with together comprising 52.1% of
the total isolates. This was followed by Cladosporium spp and Scedosporium sp accounted
6(6.5%) and 5(5.2%) respectively. Fusarium spp. as the predominant species is reported from
South Florida and Ghana [62], southeast Brazil [5], north China [15], Malaysia [63] where the
climate is warm and humid like Ethiopia. This is contrast to most reports of Aspergillus spp. from
north India [18] and Candida from some developed countries [8, 16]. In the present study yeast
isolates accounted only 15.6% of the total fungal isolates. An overwhelming majority of patients
had predisposing factors, either local or systemic, that favored the development of keratitis. Ocular

trauma was the most common underlying risk factor accounting 78% of fungal keratits.
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7. Conclusion and Recommendation
The prevalence of mycotic keratitis was found to be very high. Fusarium and Aspergillus species
were the dominant fungi recovered in this study. Mycotic keratis was dominant in rural population
and trauma was the leading predisposing factor. Clinical suspicion by the ophthalmologists should
be confirmed by microbiological finding prior to initiating corticosteroids. Precise identification
of the causative fungus and institution of appropriate treatment strategy could save the blindness

of the eye
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Annexes

Annex I English Versions of Participant Information Sheet
My name is TIHITNA KIBRET. I am a laboratory technology postgraduate student at Addis
Ababa University. Now I am conducting a study entitled The prevalence of fungal keratits
in minillik IT memorial hospital, Addis Ababa, Ethiopia You are invited to participate in this
study. Please read the following statements and ask any unclear points before you agree to
participate. If you agree to be included in this study, I would like to ask you to sign on a
document to show your agreement; participate accordingly, and give clinical specimen.
Introduction
The topic of this study is the prevalence of fungal keratits in Minilik II, memorial hospital Addis
Ababa, Ethiopia. Since fungal keratitis is the major opportunistic health problems in the world,
the result of the study can be helpful in planning and intervention to solve the problem in our
country. Participation in this study is exclusively voluntarily. If you are not interested to
participate or if you once decide to participate and withdraw yourself at any time, there will be
no consequences and you will get all the services provided in the hospital with no problem. If
you decide to participate, you have to sign on the assent/ permission template form and you may
obtain a copy of this information sheet.
Expected from participants
As a participant of this study, you are expected to give corneal scraping. Being asked to give
sample does not necessarily mean that you have the disease. When you are found to be positive
for the micro-organisms, you will be informed by the health worker and receive proper
treatment. You need to know that your results might be discussed with other appropriate
individual out of this hospital. But your name, address will not be disclosed rather an
identification code will be used in such conditions.
Time required

You will spend 5-7 minutes until the specimen is collected and permission form is signed.

Risks of participant
Specimen collection will be done using sterile 21 gauge needle, that will have no effect and you
will not get any risk as the sample will be collected by well trained professional

Confidentiality
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The information in your records is strictly confidential. All information that you give and the
results from your specimen will be used for this study only. Only limited numbers of
professional will have access the information. The information will be encoded in a
computer and saved with password protection.

Benefits of participation

By participating, you will get no financial benefits. Even though there is no direct benefit due
to participation in this study, the findings of the study is useful for better understanding of the
problems fungal keratitis. You will also obtain all the results of the analysis for free and
communicated to your physician for the appropriate management.

Rights of participants

Your participation is completely voluntary, and you can refuse to participate or withdraw from
the study at any time. Refusal to participate will not result in loss of medical care provided or
any other benefits. You can get your results of the analysis.

Communication

In case if you have any questions, unclear ideas and doubt about the project, contact addresses
are:

Investigator:

Tihitna Kibret (BSc), DMLS; AAU, +251912992834,
Email askulove2005@gmail.com

Advisor: Adane Bitew (PhD), DMLT, AAU, +251911039162

For additional information, please contact Addis Ababa University, College of
Health Sciences, and Department of Medical Laboratory Sciences at: Telephone

+251112755170.
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Annex II Amharic Versions of Participant Information Sheet

A% TUTS Rt 0A4.0 ANA LLACAEE MG 4870 hAEE fUhIPT ANG-F4 A2 TIPUCT G UGS 4.4
T4 AP 09°CIPC NP7 Navad-t AL ATSAU:: ACAP OHY TG+ AL AP.At4 HINHPA:: NGk
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NATP-P@. ANLALD-T UNIT £15(::

pavlBa. TLOTE R

TYEOI° PAMT aPLE hG FOALD. Gav-G AL, OHTTA. PANSAS Mt PTLDND. ATTE AATT OF 1@.::
CUT TWEC ALTF P7LFA OO PGk +00S wWetST F GFa:: hHUP 1AL AA ACHP PAQLY
TTRTIC a0l G LRAG-PA OAD. PhIPTAAC PaPLE TIVLC DAT hT9PIPT LLLIA::

+434.0. 07 LMmé-@. LH

eTHIE .7 PATPICLT PR AGPLLIPG Gav-G AaPAm T 5-7 L PALAIA::

079k Neodte erLARTATA. FICT

Gav-¢  (T,ANANNTF OPF 9490 ALYE TFOC ALANTFANTIP:: (PFI° Gav-Ga. 7,000\t 1LH F+70 PUaog®
A7 ASC eTAA::

OG-k Noeod-tq: 0oL LA FATA PPT

2V TG 27T 40C aPavl e hILaPPr avn’y NavA+GP ea0TEF e1THA TPIITPI° PATCS ADLLT
(taraqe, v-33 MAT Ak (TG (90l 8 AL Ptavdt+ vh9Ps Aaehimet PIHAS NAT PANG-T4 @ AF7 019
L1580 W79U0-9° A ANZALD. VRIS o PP OC L1.014(v::

PGk FAFLPT a1

TONCP aohe Navte (GPLTYTE AL Ptaowlts +AtEPT avt@G (T15 D9 A%t TPeET TIGI
CAAN:NPGE QAT LAY HATE (19775 DI° LH, 0TIPLT avte av-(1 TP 0P NoPPrI° (1AL 407 TGk
M91900P  PheF PTLPCNPT FO° A1 SPOTHA AT h@SCIP:: hHUP (Hem1s TG kY
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(FaeAnt T175 @790 G040 T OE LarmPS 109 0711 rE a1 AAPT: 2 PANGRS IPCaPL- B TI° 19 T1T T
LFAN::

ITFIEG T

eUT PG (tavaht @RI° HY Jé- (IHHAPL avph- ANTLL T &7 T9C ORI 7% het NLhA.
hL¢A emebar-::

taveTGt A4S hidt

(L.bO.)  9P0Lh +251912992834, A-712A: askulove2005@gmail.com

PchhgPq Ale-té 4270 TPUCT hed! Pms A7 hAS:

A%.0 ANA RZACAE

A9NgE R8T (LT (T.aT.4) P04 +251911039162, A-9%2A1 bitewadane@gmail.com
PhhgPG AeF¢ AR FPUCT hEA! PmT 4870 hAE

A%.0 AN RZ0CAE

AtenT14 avl 8R40 ANO RLACALE PhhIPT Ae-RS AL FIPUCT hGA emeeE;
AAh-+251112755170

hHy OFF POLTTO 4CTP ARCAP PHAM®D<T a0l G “THNP T aPNTITPT AT aPTIHANPT 01048, 10-::
havg L9°P Nt WONPFT OTGET GAT: OHATE HoTG TPav< Pavtd-: 09l p: av(1HG 191 AHAAPT

8l5:: TATIHPA? PPGET avolnsm, ATNNLAU AIPFAU- hGI° +LEFAU-:: apavs - 97 WL PIS (AL
7 DAt ATRTLTFA HLEF AU N TG R AL AdPAT+es

ANT170U- ANONTTT7I°
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Annex III English Versions of Consent form

This page contains an agreement signature to participate in the study entitled with prevalence of
Fungal Keratins in Minilikll memorial hospital, Addis Ababa, Ethiopia. So please read the
following points and sign your signature at the end in the space provided.

1. I understand the objective of the study “prevalence Of Fungal Keratits in Minilikii terriary
hospital Addis Ababa Ethiopia” and I can communicate with the investigators when I want
them.

I know that the information/ specimen that I will give used for this study only.

I understand that, all the information given for the study and the results are confidential.

[ understand that I will not get any money for my participation.

I understand that [ have a right to stop from participation any time in the study.

A e

I understand all the information which is explained by specimen collector.

Signature of the participant:

Address of the participant:

Date:

Evidences of the agreement

1.

2.

N B Please directs any questions or problems you may encounter during this study to:
Tihitna Kibret
Department of Medical Laboratory Sciences, College of Health Sciences
Addis Ababa University
Mobile: +251912992834
Email:askulove2005@gmail.com
For additional information, please contact Addis Ababa University, College of Health Sciences,

Department of Medical Laboratory Sciences at: Telephone +251112755170 24
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Annex IV Amharic Versions of Consent form
etatd AP P
2V 1% “prevalence of mycotin keratits in minilikll memorial hospital” “IA+9° 0427 AL N0
PoLLav M- &TIOF ACET (1 P°2AD P FOALAMPAL PTHA ATEEE” 171 CON PHAKE NPT P& 1@
NeorPrg® AONPT WY 03T STHEHSTT 1T0F 84461 APAHe: 8905 P1@. 0970 apOT7o9 P 007,008,
&CTIPT AT FAMO- 0 F AL A 54.0T7 A PAU-::

1. A% 0AL7TAL NAF P71.000m- 710 ACHT (1 °Lhh AP FONANPAL PATIA PATIA AAS%E”
PILAQ TG AATT 0870 FTTHLAAY-::
A% PTL.O0LA. Gav-G ATGE AATT NF A7LTLDN L& FAU-::
U-AP° a2LEPF WG 0600 Dunyk PPAMLEP aPPRT TTTHLAAD~: :
0TG-k AL Nava-tg, T°79° LTYHA NEP AILTIATT +HLL&FAv-::
OPGE LATPATE WHGU-9° (9775 Q9° LH, 0919 oo hH8A™T AQBhAU-::
UAP° aEPT (ANFASQ/PT AN LT T FAU-::

A

eadd 401

PAFd A&

+7:

Nagegerk 0P+ P14 FPahcT
1.

2.
LUTT PG (tavant TOE (LTCPF OLI° Y D¢~ (FHarL avhh- AATLe I TParPt 715 G NltAa.
A& pmepav-::
+vtHS hlét

agHN: +251912992834

echh9°q Ale-Fé A0 FIPUCT hed

Pm.G 4270 hASE

A%.0 ANQ RzaCAT

A-T320.% askulove2005@gmail.com
AtenT16 a8 ha0 ANA RLACAL T 0hh9PT ANe-Pé AR F/NTFA LmBd::
aah: +251 112 75 51 70
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Annex V English Version of Ascent form for less than 18 Years Participants

This page contains an agreement signature for family members or other adult guard for participants
under the age of 18 years to participate in the study entitled with “prevalence of fungal keratitis
from eye patients in Minilik II memorial hospital, Addis Ababa, Ethiopia”.

For this study samples will be collected using sterile swab. The sample collection procedure does
not induce pain or does not have any danger.

The sample collected will be used only for the study purpose and the result is strictly kept
confidential and if the disease causing agent is found in your sample the results will be
communicated to your physician for the appropriate management.

You will get no financial benefits. Participation in the study is completely voluntarily. You can
refuse to participate or withdraw from the study at any time. Refusal to participate will not result
in loss of medical care provided or any other benefits.

Do you allow the (name) to participate in the study?

Allow Participation
Signature of the participant:

Signature of the Guardian:

Address of the participant:

Date:

Evidences of the agreement
1.
2.

Please direct any questions or problems you may encounter during this study to:
Please direct any questions or problems you may encounter during this study to:
Tihitna Kibret
Department of Medical Laboratory Sciences, College of Health Sciences
Addis Ababa University
Mobile: +251912992834
Email:askulove2005@gmail.com
For additional information, please contact Addis Ababa University, College of Health Sciences,

Department of Medical Laboratory Sciences at: Telephone +251112755170 24
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Annex VI Amharic Version Ascent form for under 18 Years Participants

2 1% “prevalence of fungal keratitis from eye patients in minilik II memorial hospital, Addis
Ababa, Ethiopia”,” @10 F9° (1487 AL OAF £71.0a0m- &.710T ACTT (I PLdh PFOLAMPAL PATHA
0.0 CON ALTLOFD- 18 Aavt (T VPUPTFD- +AF4PT NI ParmPdf P2 10+

Gov-G PPPIOALNTF aPALe TRUGD- @ (oot AATTIOTES WHY (4T TP AL PAPA 1@z Gavg
NF°rOALNT L RULTC VaPI® PTLLTC NHTI° P ALD 180T LT PAD-P::

APSE PTLONLD: Gav-G ATGE AATT (F L@-AA:: PGSO M-yt PPOTERIT 0P LY NGo>-GD-
@O PO AP AUPA (LT e AATP-PAL ANLALO-T URTPG £1500:: 1TGR AL NPt P 9o79° P17HA
h&P ALTTIP:: (TG R ATPAFHG PaPEPLI° (Pt PATPEPL: AT4U-I° (7775 MI° LH, PTI%LT a0 hAPF::
(O9°) PGk AT8ATE AITATE 24PAN?

4T U

etaFd &.CM* 4. PLD INO 4.CT% ---

ALa0: g

Nagegerk 0Pt 104 FPahcT

1.

2.

LUT T¢F (FavAnt O L.FCPT OLI° NHY I¢- (HHAPL avp\he AATLe TPt &7t F9C (7L +Aa
ALl Bmepav::

+Tvtq hdt

aLHN: +251912992834

Pchh9°q Ale-Fé A0 TIPUCT hed

Pm.5 4270 hASE

AG.0 ANN RL0CAE

A-T220.% askulove2005@gmail.com

At avl B hAN AN RZACAL £ 8hD9PT AeFS AR /DTN Bmed::

aah: +251112755170
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Annex VII: Laboratory test Procedure for Specimen Collection and Processing

Sample collection, processing, inoculation, and identification will carried out using different

microbiological methods described by different researchers [64]

A Collection and processing of corneal scraps

1.

10.

1.

The procedure is explained to the patient.
The patient is positioned comfortably at the slit-lamp.

The patient must be instructed to keep both eyes open during the procedures as blinking

will only add to discomfort.

Local anesthetic eye drops are instilled to the affected eye to minimize ocular discomfort

and facilitate the corneal scraping procedure.

A sterile platinum loop or a sterile needle is used to scrape the base of the ulcer with care.
This is to ensure that the infective material is reached as the micro-organisms may lie deep

or at the edge of the ulcer.
The collected material is plated on the growth media

At the end of the procedure, the patient is given instruction in appropriate care, i.e., hand

washing, lid hygiene and instillation of an antibiotic.

All specimens are clearly and correctly labeled before being sent to the microbiological

laboratory.

Incubate at 25 °c for 4 weeks. Plates with no growth after 4weeks will be discarded
Use a pure colony for the identification of the species using standard conventional
mycological methods. Macroscopic and Microscopic

Examine under 10X microscope with lacto phenol cotton blue
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B Identification Tests for Yeasts
1. Germ Tube Test

The germ tube test provides a simple, reliable and economical procedure for the presumptive
identification of Candida albicans. About 95% of the clinical isolates produce germ tubes when
incubated in serum at 35°C for 2.5-3 hours. Germ tubes represent the initiation of a hypha directly
from the yeast cell. Germ tube formation is influenced by the medium, inoculums size and

temperature of incubation.

Procedure:
1.1. Two to three fresh colonies of yeast were inoculated into 0.5 ml of human serum in a small

tube.

1.2. Incubate at 37° C for 2-3hrs.

1.3. After desired period of incubation, place a loop-full of culture on a glass slide and overlaid

with a cover-slip and observe under microscope for germ tube formation [42].

1.4. The appearance of small filaments projecting from the cell surface confirmed formation of

germ tubes [43].

C. Reagent Preparation

1. Lacto Phenol cotton Blue (LPCB)
Formulae: Distilled water  20.0 ml.
Lactic acid 20.0 ml.

Phenol crystals  20.0 g.
Cotton blue 0.05 g.
Glycerol 40.0 ml.

Dissolve phenol in the lactic acid, glycerol, and water by gently heating. Then add aniline blue.

Purpose: Used for wet mount preparations of fungal cultures.
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2. Sabouraud Dextrose Agar with Chloramphenicol and Gentamicin

Approximate Formula per Liter Purified Water

Pancreatic Digest of Casein.........ccccceevveveiienieeiieenieeiienieans 50g
Peptic Digest of Animal TiSSU€.........ccccevevcieeiieniieiienieenen. 50¢g
DEXITOSE. . veeeeiiiiee ettt eettee et e e e e e e e e e s e nareeeeenes 40.0¢g
YN . | SR URRRPPPSRN 150¢g
Chloramphenicol..........ccooviieiiiriieiieieeieeee e 0.05¢g
GENTAMICIN. ....evieiiieeiiieiieeieeete et ete et e ereeeeeseaeebeesaseesaesaneens 0.05¢g

Storage Instructions: store plates in the dark at 2 — 8°C ready for use.
For slopes: Dispense 10 ml. amounts into test tubes.

PRINCIPLES OF THE PROCEDURE

Sabouraud Dextrose Agar is a peptone medium supplemented with dextrose to support the growth
of fungi. The peptones are sources of nitrogenous growth factors. Dextrose provides an energy
source for the growth of microorganisms. Chloramphenicol is a broad-spectrum antibiotic which
is inhibitory to a wide range of gram-negative and gram-positive bacteria. Gentamicin is an amino

glycoside antibiotic that inhibits the growth of gram-negative bacteria.

For slopes: Dispense 10 ml. amounts into test tube. Autoclave 121°C/15 minutes. Store at RT.

Final pH 7.0 at 25°C.
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Annex VIII: Declaration

Title of Project: prevalence of Fungal Keratins in Minilik II hospital, Addis Ababa, Ethiopia. I,
the undersigned, declare that this MSc research project is my original work. It has not been
presented for a degree in any other University. False statements could be cause for invalidating
this research project and may lead to other administrative or legal action.

Principal investigator:

Name: Tihitna Kibret (BSc)

Address: Department of Medical Laboratory Sciences, AAU

Signature: Date:

Advisor:
Name: Adane Bitew (MSc, PhD)
Address: Department of Medical Laboratory Sciences, AAU

Signature: Date:
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