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Abstract

Background: Onychomycosis a chronic nail infection caused by dermatophyte, yeast, and non-
dermatophyte molds, is one of the most usual forms of people disease, Onychomycosis in adults
contribute around 50% of wholly nail illnesses. Nail mycoses give until 2-9% global and its
occurrence is regularly growing mainly in poor state. Even though Onychomycosis is minor
illness, it affects patient psychology and also it is expensive disease by means of absenteeism from
job due to seeking medication and also it has job discomfort. Regardless of recent advanced in the
development of anti-fungal drugs and therapy Onychomycosis is still difficult to treat conventional
treatments often fail and it has been suggested that many reasons such as age, peripheral vascular
disease, nail growth, poor drug penetration into the nail lesions and fungal growth patterns

adversely affect clinical result.

Objective: This research was designed to assess the prevalence of Onychomycosis and spectrum
of fungal etiologic agent’s associate with the nail mycosis among patients attending at Rank
dermatologic clinic from February-July 2019 G.C Addis Ababa, Ethiopia.

Material and methods: The present study was a single institutional cross-sectional study was
conducted among a total of 200 patients visiting dermatology clinic from Feb 2019 to July 2019
at Rank dermatology clinic in Addis Ababa. Nail scrapings that was collected from study
participants following standard procedure. A small amount nail scraps specimen was put on a slide
then added droplet of 20% KOH and stay for a minimum of 5 minutes, then detection was
performed by direct microscope for the positive or negative of fungal pathogen. The rest of nail
scraped of every specimen was inoculated on culture media. At same time culture processed for
every positive or negative result of detection. Every nail scraps specimen was inoculated on two
petredishe Mycosel agar and Sabouraud’s dextrose agar prepare with antimicrobial antibiotics but
not added cycloheximide. All culture media performed based on the manufacture’s guide and

inoculated media stay at room temperature (25-30 C °) aerobically and put the inoculated plate by



inverted part up to six weeks. The processed media which incubate in the incubator were checked
3 times per week for the presence or absence of any growth. Culture growth supposed for
dermatophytes were sub-cultured onto potato dextrose agar to generate pure isolate. Molds were
found by investigative macroscopic and microscopic analysis. Microscopic detection of Molds
was done by small amount from growth culture putting to new slide and added lactophenol cotton
blue reagent then cover by a cover slip and examined by microscope. Yeast investigation of C.
albicans by performed by germ tube production. Data was evaluated by performing excel and SPSS

version 20 software.

Results: Out of 200 nail scrap samples processed, 161(80.5%) yielded significant Onychomycosis
of which 106(65.8) obtained from female patients and 55(34.2%) were from male patients. The
ages of research participant were from 2 to 72 year. From 200 study participant, 61(30.5%) fungal
element was detected by direct microscopy whereas 161(80.5%) nail scraps specimen was isolated
by culture and Six specimens become negative for culture whereas positive by KOH detection.
Non dermatophyte were the main pathogen that contribute 99(61.5 %) after that mixed pathogen
in 26 (16.1%) patient and then dermatophytes were identified in 22(13.7%) next by yeasts that
contributed 14(8.7%) of the isolates. Aspergillus fumigatus was the predominate fungal pathogen
identified from non-dermatophytes and from dermatophyte, T.mentagrophyte was the leading

fungal pathogen and also Candida albican was the chief fungi identify from yeast.

Conclusion: The prevalence Onychomycosis was high, that was 161/200 (80.5%). However non-
dermatophytes were the most common causative agents for Onychomycosis, dermatophyte and
yeasts fungi also representing the reason for Onychomycosis are diverse. Clinical diagnosis, direct
microscopy and culture isolate are essential for appropriate analysis. These highlight the need for

nationwide study on the spectrum.



1. INTRODUCTION
1.1 Background

Onychomycosis is nomenclature define as mycotic disease of nails. Dermatophytes, yeasts, and
non-dermatophyte molds became suggest as the causative agents [1].

Onychomycosis represent around 2-9% of the overall people of worldwide [2] and it contribute
half of wholly nail abnormalities [3, 4] in addition, it is one of superficial disease [5, 6]. Even
though this Onychomycosis is only just severe, such excessive occurrence and the related illness
for example physiological effect, not relax for working, life time injury, transmit of the disease to
other people and longtime of taking medication and its expensive becoming crucial community
health problem [3, 4].

The prevalence of Onychomycosis particularly caused by non-dermatophyte is increasing [7].

The global rate of Onychomycosis is growing and a various of reasons contribute to this nail
infection for example a rise in the incidence of chronic illness for instance diabetes and HIV that
decrease the immune- situation of person, high taking of medicine decrease immunity, high contact
to beauty treatment, becoming elderly of people and shared bathe area, the utilization of narrow
foot covering documented as reason for increase of the Onychomycosis [8-12].

Even though the actual prevalence of nail mycoses is undetermined (i.e., widespread numbers in
the study is very inconstant), the generality of nail infection and causative agents of the disease
are sufficiently study around the globe. but, only a one research that is exclusively carried out nail
infection in Ethiopia. Consequently, more studies are required as the prevalence and etiological
agents vary from time to time and place to place. Social and economic limitations and shortage of
trained personal (mycologist) have been considered as major bottle neck for the investigation, at
the end, the primary objective of this study was to evaluate the prevalence of Onychomyecosis and

the etiological agents.



1.2 Statement of the problem

Onychomycosis defined as fungal infection of the nail. Prevalence studies in many countries,
around the world indicate that Onychomycosis show around 50% of wholly nail abnormality and
30% is nail infection from superficial disease. Its prevalence is regularly growing specially in
developing nations. Even though Onychomycosis is a minor disease, it has psychological problem
and because of high morbidity, it causes loss of job times and it takes long time to treatment so
that it become expensive. Nail mycoses being chiefly by dermatophytes but; non dermatophyte
fungi are being highly indicated in produce nail mycoses [23].

The spreading of nail infection and its etiologic differ from one area to the other. Reasons for this
are reduced blood flow distribution, shared washing, DM, injury of nail, hard to keep correct nail
cleanliness and long-lasting using tobacco etc. when nail damage by fungal pathogen lead to long-
lasting reservoir which reason for skin mycotic infection and an aesthetic problem and influence
the bodily, emotional, community and work-related discomfort of the client [24].

The prevalence of nail mycoses and the chief causative ones are unwell identified in Ethiopia. So,
assessing the public burden of Onychomycosis and it’s causative thing in Ethiopia is very essential.
So that the goal of this study was that of assessing the prevalence of nail mycoses and the

ethological agents in a sample.



1.3 Significance of the study

The outcome of this research will used as a ground information for epidemiological analysis of
Onychomycosis in Ethiopia. Studying of the prevalence Onychomycosis gives important data on
the amount of the disease widespread and helps to know disease managing technique. The study
also helps the concerned bodies to formulate guidelines for choosing an effective antibiotic therapy
and can be used as a source document like DST. Evaluating of the prevalence of nail mycoses is
essential to control the extent of the medicinal issues and get-well knowledge about the causative

agent and changes over time.



2. LITERATURE REVIEW
Onychomycosis is defined as nail infections commonly happen by dermatophytes, yeast and non-

dermatophytes molds and it contribute around 50% of all nail disease [9]. Characterization of
dermatophytes and non-dermatophytes isolated from patient with Onychomycosis profiles have
been studied by various researchers across the globe in different times. This chapter reviews these

studies.

The prevalence and risk to acquire Onychomyecosis in mature of people in Spain was investigate
in 2000 showed that one thousand case were clinically diagnosis and specimen from nail scraps
were obtained from study participant having indicators for fungal nail infection. Prevalence of nail
infection was 5.7%. In this study the predominant causative agent was Trichopyton rubrum next

by Ttrichopyton tonsurans then Trichopyton mentagrophytes were isolated [10].

Similar study done in Mexico City general hospital out of 70 patients, 34 were men and 36 women,
sub ungual and total dystrophic Onychomycosis were the common clinical types (55.1% and
33.7%, respectively). 58 fungal pathogens were identified. Dermatophytes account 48.6% and the
predominant pathogen was trichophyton rubrum (37.1%). twelve fungal pathogens were identified
from yeast. c. Albicans and c. Parapsilosis were the most common. And 6 non-dermatophytes
were identified [11].

The prevalence, epidemiology and risk factors for nail mycosis studied. 109 hemodialysis clients
were joined. Onychomycosis was diagnosed in 26.6% of hemodialysis patients. In diabetes patient for

Onychomycosis, 68.9% of nail mycoses was isolated from DM client. [12].

Similar study done to check the prevalence nail mycoses from finger nail. 37 % participant were
positive from forty-five suspected patients. From which 17.78% were direct microscopy positive
for fungal element and negative for direct microscopy were 20.0%.and the predominant pathogen
were yeasts that contribute (64.71%), then dermatophytes (17.65%). (11.76%) mixed infection
was isolated. Fungal pathogen mostly happened in the mid age, from 31up to 40 years old, because
of trauma at the job area and in female, by reason of their wet job [13].

The Epidemiological, clinical and cultural study of Onychomycosis study on 64 patients with
Onychomycosis exposed that distal sub-ungual Onychomycosis (DSO) was the commonest type

Onychomycosis contribute 47(78.35%) this was followed by candida Onychomycosis10(16.6%),



proximal subungual Onychomycosis (3.34%) and superficial white Onychomycosis1(1.71%). The
most isolated fungal pathogen was Trichophyton rubrum in 22(35%) then Trichophyton
mentagrophytes was the next one which was 6(10%) and 3 (5%) fungal pathogen was identify
from non-dermatophyte [14].

Another prevalence study done on Onychomyecosis in eleven population-based and 21 hospital-
based studies was evaluated, it presented that fungal nail infection was the chief in toenails and
predominant fungal pathogen found in male. Dermatophyte was the principal fungal group that
was 65.0%. from dermatophyte the dominant fungal pathogen was T. rubrum. Yeast was the next
fungal pathogen that was 21.1% and the least was mold that was 13.3% [15].

An observational and descriptive on the epidemiology of and therapeutic approach to
Onychomycosis in Goiana Brazil, from 7,852 patients Onychomycosis positive by clinically
analysis was 28.3%. Above 45 years old women who having disease exposed more probability of
having nail infection. This infection more found in the feet and the most common fungus was
Trichophyton rubrum [16].

Another Study done in Brazil by 2004 among 2273 patients with nail infection showed that 1282
cases had confirmed Onychomycosis, the principal causative agent were dermatophytes and yeast.
C.albicans was the predominant fungal pathogen from yeast that contribute 492 (38.4%). from
dermatophyte, T.rubrum was the chief that account in 327 (25.6%) and followed by T.
mentagrophytes that was 258 (20.1%). [17].

Prevalence of nail mycosis and causative agent in South India documented that from ninety-five
clinical suspected patients, thirty-eight (40 %) were identify. The main found fungal group was
dermatophytes which in 20 (52.6%) followed by molds identify in 18 (47.4%). From dermatophyte
T. mentagrophytes were the dominant one and from mold the principal fungal pathogen were

species of Fusarium and Aspergillus [18].

A study done on nail mycoses in Eastern India established that from a total of 249 clinical
suspected patients, which in 126(50.6%) have nail mycosis. The predominate fungal pathogen
were dermatophyte which was (55.9%). From dermatophyte Trichophyton rubrum was the most
found that was (65.9%). and from yeast Candida albicans was the most common fungal pathogen

(79.2%). The least etiological agent was non-dermatophyte that was 15.5% [19].



Similar study done on clinically diagnosis patient for nail mycosis were 150 from which 66.6%
were positive for nail mycosis. In this investigation males have greater Onychomycoses. 21-30
years old was the predominate infected age group. Finger nails were more infected by fungal
pathogen than toe nail. Dermatophyte the most common (62.68%) follow by non-dermatophyte
(29.85%) the least was yeast (7.46%). T. rubrum was the predominant fungal pathogen from
dermatophyte [20].

Study in Pakistan Punjab Medical College 100 clinically suspected cases, the diagnosis was
confirmed by mycologist. Variant clinical manifestation was noted and connected with fungal
pathogens. A total of 100 study participant 72 were female and male were 28%. 50% specimen
from finger nail and 23% sample found from toenails and 27% of nail scraps from finger and to
nail. The main fungal pathogen was Candida (46%), the next was dermatophytes that was (43%)
from dermatophyte Trichophyton rubrum the predominate (31%), the least fungal pathogen was
non-dermatophyte molds that was (11%) [21].

Prevalence of non-dermatophyte molds in clients appeared with abnormality in nails involving 32
patients in Egypt. In this study the main pathogen was non-dermatophyte (59,4%) follow by
dermatophytes. Among non-dermatophyte Aspergillus species were predominant fungal pathogen
contribute 47%. Dermatophytes were 5(15.6%) and M. canis and T. violaceum become the main

pathogen from dermatophytes.3(9.4%) fungal pathogen were isolated from Yeasts [22].

Study conducted in Ethiopia by Teklebirhan and Bitew, 2015 conducted a study on clinically
suspected patient from which the prevalence of Onychomycosis was 51.1%. Dermatophyte were
the main fungal pathogen the next fungal pathogen was non-dermatophyte molds and the yeast

were also found. [23].



3. OBJECTIVE

3.1 General objective

The objective of this research is to determine the prevalence of Onychomycosis and the spectrum
causative agent implicated in Onychomycosis at Rank dermatology clinic, from February up to
July 2019 G.C.

3.2 Specific objectives
» To assess the prevalence of Onychomycosis and type of causative agent from
February up to July 2019 G.C at Rank dermatology clinic Addis Ababa, Ethiopia.
» To determine the association of Onychomycosis from different independent
variables from February up to July 2019 G.C at Rank dermatology clinic Addis
Ababa, Ethiopia.
» Todetermine and compare causative agent involve in causing Onychomycosis from

February up to July 2019 G.C at Rank dermatology clinic Addis Ababa, Ethiopia.

4. HYPOTHESIS
The prevalence of Onychomycosis in the investigation place become increase.



5. MATERIALS AND METHODS

5.1 Study area

The study was done at Rank Dermatology Clinic. It is a private dermatology clinic in Addis Ababa
Ethiopia and provides dermatology health care services to patients. The clinic has general
laboratory have 5 department including Mycology laboratory in this laboratory approximately 20

mycological tests done daily and found Ethio china street, Addis Ababa, Ethiopia.

5.2 Study design and period
A descriptive cross-sectional analysis was performed in Rank Dermatology. The study was carried
out from February up to July 2019 G.C.

5.3 Population

5.3.1 Source population
The Source populations were patients seen at Rank dermatology clinic during the study period.

5.3.2 Study population / target population

Study Population was those patients who were referred to mycology department laboratory with
medical sign and symptom of nail mycoses at Rank Dermatology Clinic during the study period.
5.3.3 Sample technique and sampling size

A convenient sampling method was performed to take in study participants who meet the inclusion
criteria which were limited by time from February to July 2019. A total of 200 study participants
were enrolled in the study. Based on to a cross sectional research done at Tikur Anbessa Hospital,
the prevalence of Onychomycosis was 16.1%. so, the procedure of the sample size is showed as

below:

N= (Za/2)2*(p)*(1-p)
d2

(Za/2)2 = at 95% confidence interval Z value (o = 0.05) = 1.96

P = proportion and occurrence of Onychomycosis16.1% (0.16)

n = the sample size



d = margin of error at 5% (0.05)

N= (1.96)2(0.161) (1-0.161) =207
(0.05)2

10 % non-response rate = 10x207 =21, Sample size was therefore 207 + 21 = total sample size was
228. 10

5.4 Measurement

5.4.1. Dependent Variables

> Prevalence of the disease of the Onychomycosis
> Types of causative agents for Onychomycosis

5.4.2. Independent Variables
> Age
> Sex

5.5 Inclusion and Exclusion Criteria

5.5.1 Inclusion criteria
All study participant with sign and symptom of nail mycoses and provide consent to participate in
the study were included in the specified period of study.

5.5.2 Exclusion criteria
Clinically suspected but not permission to give agreement to join in the designated investigation

were excluded.
5.6 Data collection procedures

5.6.1 Demographic data

Age and Sex variables was collected from laboratory request form got by the patient.

5.6.2 Sample collection and transportation
The present study was carried out February 2019 to July 2019 at Rank Dermatology clinic. 200
sample of nail scrapings were found from clinically suspected by Onychomycosis. Specimen of



nail scraps were found by swapped infected nails by 70% alcohol then scrapping infected nails by
sterilized blade. Samples of nail scraps were put on sterilized plastic petri-dishes and send to
microbiology laboratory of school for culture processes. Agreement form was signed by the
parents for those patients < 18 years old to found nail scraps sample. For above 18 years old,
Samples of nail scraps were found by after finding written informed agreement from clinical

suspected patient.
5.7 Laboratory analysis

5.7.1 Sample collection procedure

A total of 200 nail scrap samples from suspected patients was analyzed at the microbiology
laboratory of Addis Ababa University during the specified period. Scrapings infected nails from
suspected patient with Onychomycosis of previously swapped with 70% (v/v) ethanol. Its
procedure performed by the main researcher and personnel of laboratory by sterilized razor blades
and transferred into sterilized plastic petri-dishes. Each plate was being appropriately recorded
with name, age, sex and date of collection of the patent.

5.7.2 Direct microscopy and Culture

5.7.2.1 Direct microscopy (KOH)

A small amount nail scraps specimen was put on a slide then added droplet of newly prepared 20%
KOH and stay for a minimum of 5 minutes, then detection was performed by direct microscope
for the positive or negative of fungal elements like budding yeast cells, the Pseudohyphae, the

hyphae and the arhthroconidia.
5.7.2.2. Culture

All Sample of study participant was streaked to duplicate plates of Sabouraud’s dextrose agar
having antimicrobial antibiotics but without cycloheximide and Mycosel agar. All culture media
performed based on the manufacture’s guide and inoculated media stay at room temperature (25-
30 C 9% aerobically and put the plate by inverted part. Inoculated plates which found in the
incubator checking 3 times per week to know the present of any growth and incubate it minimum
for a month to determine culture negative result. Macroscopic and Microscopic method used to

diagnosis culture characteristics (texture, rate of growth, topography, and pigmentation) of mold

10



by level of species or genus of the growth culture. yeasts were examined by routine investigative
technique [15]. Guidebooks and manual [15-17] were used as reference resources in the diagnostic
time. urease test was performed for in the differentiation of T.tonsurans, T.violaceum, and

T.rubrum.

5.8 Data quality assurance

The culture samples were transported on time to the diagnostic center. The whole apparatus was
checked their work or not. Sterility test was done by incubated 2 % of ready media for a week and
check the growth of any contamination, if there was any growth it was be rejected and done it
again. Performance test was done before regular analysis was done by using known sample. Before
regular examination pretest was performed. | was following SOP to assure laboratory

investigation.
5.9 Data processing and analysis

Data entry and analysis was performed using SPSS statistical software version 20 (Statistical
Package for Social Sciences, SPSS). Results were analyzed by counts and percentages by means
of Statistical methods. During analysis frequencies of the different variables was done, cross
tabulations was performed to compare frequencies. Descriptive statistics was used to define the
study members in relation to relevant variables. Variables that were expression a significant
association was selected for further analysis. P-value less than 0.05 was considered as statistically

significant. Lastly, the outcomes performed on words, table and chart.

5.10 Ethical consideration

All ethical considerations and obligations were duly addressed and the study was conducted after
the approval of Department Research and Ethics Review Committee (DRERC) of Addis Ababa
University, College of Health Sciences, Department of Medical Laboratory Sciences then a letter
updating to Rank dermatology clinic and authorization was found from rank dermatology clinic to
get sample from clinical suspected patient. Written consent and assented was obtained from
participants at Rank Dermatology clinic before data collection. Study participant was given full
authority to be enrolled in the research and stop participation at any moment through the
investigation time All the data gathered from the eligible subjects was given identification code to

maintain data security.
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6. RESULTS

6.1 Demographic analysis

A total of 200 cases were collected and involved in the study. Male contributes 64(32%) and
female 136(68%) which shows 1:2 ratios. The age of the study group was found to be between 2-
72 years of age. From the study participant the age 25-44 appeared in highest proportion (n=93,
46.5%) in both genders shown below (table.1)

Table.l Gender and age distribution of study participant attending at Rank Dermatology Clinic,
Addis Ababa, Ethiopia, 2019

Sex
Age F (n, %) M (n, %) Grand Total
1-14 15(11.1) 8(12.3) 23(11.5)
15-24 39(28.8) 10(15.3) 49(24.5)
25-44 67(49.6) 26(40.0) 93(46.5)
45-64 14(10.3) 13(20.0) 27(13.5)
>65 1(0.74) 7(10.7) 8(4.0)
Grand Total 136(68%) 64(32%) 200(100.0)

6.2 Prevalence of Onychomycosis

The overall prevalence of Onychomycosis in this study was 161/200 (80.5%). 106(65.8%) were
obtained from female of clinical suspected and the rest 55(34.2%) from male. Most Cases of
Onychomycosis were 69(42.9%) recorded among age group of 25-44 years followed by the age
group 15-24 years 42(26.1%).

Table.2 Prevalence of Onychomycosis patients in Rank Dermatologic Clinic, Addis Ababa,
Ethiopia, 2019 (n=200).

Age No of samples Processed | No of samples with | No of samples without
Onychomycosis Onychomycosis

1-14 23(11.5%) 22 (13.7%) 1(2.6%)

15-24 49(24.5%) 42(26.1%) 7(17.9%)

25-44 93(46.5%) 69(42.9%) 24(61.5%)

45-64 27(13.5%) 22(13.7%) 5(12.8%)
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8(4.0%) 6(3.7%) 2(5.1%)

Total 200 39(19.5%)

161 (80.5%)

Detection and Isolation method fungal causative agent from eligible clients seen at Rank
dermatology clinic, Addis Ababa, Ethiopia (n=200). Out of 200 samples 61(30 .5%) were positive
by microscopy and but later found that 161 (80.5%) were positive by culture,139(69.5%) and

39(19.5%) were negative in microscopy and culture respectively.

Table 3. Detection and Isolation rates of fungal pathogens among clients from Feb -July 2019 G.C
at Rank dermatology clinic, Addis Ababa, Ethiopia. (n=200).

Microscopy Culture result Total
Result Culture positive Culture Negative Result
Positive 55(27.5%) 6 % (3%) 61(30.5%)
Negative 106(53%) 33 (16.5 %) 139(69.5%)
Total 161(80.5%) 39 (19.5%) 200
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Table 4. Spectrum of fungal isolates among patients attending at Rank dermatology clinic, Addis
Ababa, Ethiopia, 2019, (n=200).

Single mix with Total
identify | other fungi | identified

Non dermatophyte
Alternaria SPP. 2 3 5
Aspergillus SPP. 6 - 6
Aspergillus fumigatus 31 4 35
Aspergillus niger 7 4 11
Cladosporium SPP. 8 6 14
Cladosporium Trichoids 2 1 3
Curvularia SPP. 1 2 3
Epicoccum SPP. 1 - 1
Exophiala werneckii 1 - 1
Fusarium SPP. 11 1 12
Geotrichum SP 1 1 2
Mucor 2 - 2
Penicillium SPP. 13 3 16
Rhizopus 1 - 1
Rhizopus SPP. 6 1 7
Scedosporium SPP. 1 - 1
Scopulariopsis SPP. 4 2 6
Scytalidium dimidiatum 1 - 1
Non dermatophyte Sub total 99 28 127
Dermatophytes (SFirl]?IeG; Mix with S| TOta.‘I
identify other fungi | identify
Microsporum audouinii 2 4 6
Microsporum Ferrugineum 1 - 1
Trichophyton mentagrophytes 6 5 11
Trichophyton Soudanense 2 3 5
Trichophyton tonsurans 2 1 3
Trichophyton verrucosum 5 1 6
Trichophyton violaceum 3 1 4
Trichophyton rubrum 1 2 3
Dermatophytes Sub total 22 17 39
Yeast (Slgﬂlgf::; L With. . Tot_a.l
Identify other fungi | identified
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Candida SPP 4 5
Candida tropicalis 1 2
Candida albicans 12 4 16
Yeast Sub total 14 9 23
Total 135 54 189
(SFI’E?’S Mix with _ Tota}l
Identify other fungi | Identify
Mixed Fungal species
Cladosporium SPP.+ Microsporium audionii - 1 1
Alternaria SPP. + Candidia SPP. - 1 1
Aspergillus fumigatus + Tricophyton rubrum - 1 1
Aspergillus fumigatus + Microsporum audouinii - 1 1
Aspergillus niger + Candidia Tropical + Scopulariopsis SPP. - 1 1
Bipolaries + Alternaria SPP. - 1 1
Candidia albicans + Asparigillus niger - 2 2
Candidia albicans +Aspergillus niger + Geotrichem SPP. - 1 1
Cladosporium SPP. + Aspergillus fumigatus - 1 1
Cladosporium SPP.+ Trichophyton violaceum - 1 1
Cladosporium Trichoides + Penicillum SPP. - 1 1
Curvularia SPP. +Trichophyton mentagrophyte - 2 2
Fusarium SPP. + Aspergillus fumigatus - 1 1
Microsporum audouinii + Cladosporium SPP. - 1 1
Microsporum audouinii + Alternaria SPP. - 1 1
Rhizopus SPP.+ Trichophyton soudanense - 1 1
Trichophyton mentogrophyte + Candida SPP. - 1 1
Trichophyton soudanense + Candidia SPP. - 2 2
Trichophyton verrucosum +Candida albican + Pencillium - 1 1
Tricophyton mentagrophytes + Pencillum SPP. - 1 1
Trichphyton tonsurans + Scopulariopsis SPP - 1 1
Tricophyton mentagrophytes + Cladosporium SPP. - 1 1
T.rubrum+ Cladosporium SPP. + Scopulariopsis SPP. - 1 1
Total 0 26 26

6.3 Fungal pathogens isolated in the study subjects
Species of fungal causative agents were found to be from non-dermatophyte molds, yeasts, and
dermatophyte among 200 patients at Rank Dermatologic clinic stated below in figurel. non-

dermatophytes were the common and highest in occurring from a total of 161 isolated 99(61.5 %)
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next with mixed pathogen in 26 (16.1%) patient and dermatophytes were isolated in 22(13.7%)
and yeasts contributed 14 (8.7%) of the identify.

16.1

P

m Dermatophytes  ® Non-dermatophytes  ® Yeast mixed

13.7
61.5
Figure.1 Proportion of causative agents from Onychomycosis from clinical suspected patient seen

at Rank dermatology clinic, Addis Ababa, Ethiopia, 2019, (N=161).

Table 5. Gender Characterization of fungal pathogen from clinically suspected seen, from Feb-
July,2019 G.C at Rank dermatology clinic, Addis Ababa, Ethiopia (n=161).

Fungal Pathogen Male Female Total
Frequency % Frequency % Frequency %
Mixed 7 12.73 | 19 179 | 26 16.15
Alternaria SPP. 1 1.82 1 0.9 2 1.24
Aspergillus SPP. 3 5.45 3 2.8 6 3.73
Aspergillus fumigates 14 25.45 | 17 16.0 | 31 19.25
Aspergillus niger 1 1.82 6 5.7 7 4.35
Candida SPP. 0 0.00 1 0.9 1 0.62
Candida tropicalis 1 1.82 0 0.0 1 0.62
Candidia albicans 4 7.27 8 7.5 12 7.45
Cladosporium SPP. 3 5.45 5 4.7 8 4.97
Cladosporium Trichoids 0 0.00 2 1.9 2 1.24
Culuvaria SPP. 1 1.82 0 0.0 1 0.62
Epicoccum SPP. 0 0.00 1 0.9 1 0.62
Exophiala werneckii 0 0.00 1 0.9 1 0.62
Fusarium SPP. 4 7.27 7 6.6 11 6.83
Geotrichum SPP. 1 1.82 0 0.0 1 0.62
Microsporum audouinii 0 0.00 2 1.9 2 1.24

=
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Microsporum Ferrugineum | 1 1.82 0 0.0 1 0.62
Mucor 0 0.00 2 1.9 2 1.24
Penicillium SPP. 3 5.45 10 9.4 13 8.07
Rhizopus 0 0.00 1 0.9 1 0.62
Rhizopus SPP. 1 1.82 5 4.7 6 3.73
Scedosporium SPP. 1 1.82 0 0.0 1 0.62
Scopulariopsis SPP. 2 3.64 2 1.9 4 2.48
Scytalidium dimidiatum 1 1.82 0 0.0 1 0.62
;gg?;;xﬁ;‘tes 1 182 |5 47 |6 3.73
Trichophyton Soudanense 2 3.64 0 0.0 2 1.24
Trichophyton tonsurans 0 0.00 2 1.9 2 1.24
Trichophyton verrucosum 1 1.82 4 3.8 5 3.11
Trichophyton violaceum 1 1.82 2 1.9 3 1.86
Trichophyton rubrum 1 1.82 0 0.0 1 0.62
Total 55 100.00 | 106 100.0 | 161 100.00

Table.6 Characterization of fungal isolate in age group from patients seen at Rank dermatology
clinic, Addis Ababa, Ethiopia, (N=161).

Fungal Pathogen 1-14 | 15-24 | 25-44 | 45-64 | >65 Total

Mixed 2 6 13 3 2 26
Alternaria SPP. 0 0 1 0 1 2
Aspergillus SPP. 0 1 4 0 1 6
Aspergillus fumigates 6 8 12 5 0 31
Aspergillus niger 1 0 4 2 0 7
Candida SPP. 0 0 0 1 0 1
Candida tropicalis 0 0 1 0 0 1
Candidia albicans 0 4 7 1 0 12
Cladosporium SPP. 1 0 4 3 0 8
Cladosporium Trichoids 1 0 1 0 0 2
Culuvaria SPP., 0 0 0 1 0 1
Epicoccum SPP. 0 0 1 0 0 1
Exophiala werneckii 0 1 0 0 0 1
Fusarium SPP. 3 4 2 1 1 11
Geotrichum SPP. 0 0 0 1 0 1
Microsporum audouinii 1 0 0 1 0 2
Microsporum Ferrugineum 0 0 1 0 0 1
Mucor 0 0 1 1 0 2
Penicillium SPP. 2 7 4 0 0 13

=
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Rhizopus 0 1 0 0 0 1
Rhizopus SPP. 0 3 3 0 0 6
Scedosporium SPP. 0 1 0 0 0 11
Scopulariopsis SPP. 0 1 3 0 0 4
Scytalidium dimidiatum 0 0 1 0 0 1
Trichophyton

mentagrophytes 0 4 2 0 0 6
Trichophyton Soudanense 0 0 0 1 0 1
Trichophyton tonsurans 0 0 2 0 0 2
Trichophyton verrucosum 3 1 1 0 0 5
Trichophyton violaceum 0 1 2 0 0 3
Trichophyton rubrum 0 0 0 1 0 1
Total 20 43 71 22 5 161

6.4 Predictors of Onychomycosis for study participant

In this study bivariate and multivariate logistic regression were computed for socio demographic

characteristics age group from 25-44 years of age were found to be 0.120 times more at risk of
developing Onychomycosis compared to age group less than 15 years of age. Regarding risk of
getting Onychomycosis there is no significant association with gender which means both genders

had equal risk.

Table.7 Socio Demographic as a predictor of Onychomycosis Attending at Rank Dermatology
clinic from February to Julye 2019 in Addis Ababa, Ethiopia.

Sex Male 9(23.1) | 55(34.2) 1.00 1.00
Female |30(76.9) |106(65.8) | 0.137 | 0.57(0.25-1.30) | 0.52 | 0.52(0.123-1.23)
Age in <15 1(2.6) 22(13.5) 1.00 1.00
years 15-24 7(17.9) | 42(26.1) [0.192 0.08(0.02-2.18) [0.238 | 0.23(0.028-2.05)
25-44 24(61,5) | 69(42.9) (0.043 0.81(0.015-0.94) (0.120 | 0.81(0.015-0.93)
5(12.
45-64 8) 22(13.7) 0.135 0.14(0.06-1.16) 0.183 | 0.38(0.02-1.69)
> 65 2(5.1) 6(3.7)  [0.112 1.72(0.80-4.71) [0.125 | 0.16(0.010-1.62)
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7. DISCUSSION

This research was conducted with the objectives of predicting prevalence of nail mycoses and
causative agents at Rank dermatology clinic, Addis Ababa, Ethiopia. The variance of
Onychomycosis in distribution may be because of Onychomycosis to differ from one environment
to other, mainly by variance in nature of climate, difference in the distribution also based on people
age, job, predisposing reasons, community status, life style and regularity of journey. Another

causes for difference in the prevalence because of don’t seek medical attention [26].

A total of 200 cases 68% were from females the rest 32% were males and this is nearer to the
research done in Pakistan and Ethiopia [21,23]. But contradiction with the findings of other study
in Pakistan [20]. The most abundant of Onychomycosis in our research that was 25-44 years old.
The nearest finding in Ethiopia in which the mid age is the most common of Onychomycosis that
was 25-44 years old [24].

In our finding of the 200 participants of nail scrapings were collected, fungal pathogen (Mold,
mixed, dermatophyte and yeasts) were identified in 61(30.5%) patients nail scraps by direct
detection (microscopy) and 161(80.5%) samples of nail scraps were culture positive. Six nails
scraps become negative for culture, but fungal element seen by direct microscopy.

The finding of our culture result show that like the previous studies of Mexico that was 83%. The
result of the current investigation in by means of culture result was totally not similarity with the
result of a research in Brazil which were 28.3%. In this study, A total of 200 study population 61
(30.5%) were microscopy positive and 161 (80.5%) were culture positive. The finding of the
current investigation had similarity with the result of other study [13] and [24] However, our
finding shown that culture isolation was more sensitive than KOH detection, we recommend that
KOH detection is more useful than isolation of culture because of it doesn’t need special culture
setup laboratory, no need of expensive equipment like BSC and reagent. And, it takes short period

of time, in diagnosis of fungal pathogen [23].

Our study shows that from 161 fungi isolated by culture non-dermatophytes accounted the highest
that was 99(61.5 %) followed by mixed 26 (16.1%) and dermatophyte fungi 22(13.7%) and yeasts
were the least that contribute 14(8.7%). The isolation rate of non-dermatophytes, mixed,
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dermatophyte and yeasts obtained in the current study was similar with those of previous studies
of Egypt and India that was non-dermatophyte molds was the predominant. A study in Egypt
reported that non-dermatophyte was identify that was (59.4 %) from that Aspergillus SPP was
predominate fungal pathogen which in (47%) next by dermatophytes that contribute (15.6%). Then
yeasts that accounted (9.4%) [22]. A study done in India documented that non-dermatophytes were
major causative agent that account (35.3%), next by dermatophytes that was (18.6%). and yeasts
were contributing that (10 %) [27]. On the other hand, many studies reported that the prevalence
of dermatophyte or yeast were greater than non-dermatophytes. Study in Pakistan in 100 clinically
suspected cases Candida was the most common pathogen (46%), followed by dermatophytes
(43%) and non-dermatophyte molds (11%). in Eastern India the etiological agents were
dermatophytes (62.68%), NDM (29.85%), yeasts (7.46%). In our study the predominant non-
dermatophyte molds was Aspergillus fumigatus followed by Penicillium species and Fusarium
species (19.3%) (8.1%) (6.2%) respectively. This is a good agreement with earlier studies in Egypt
and India that was Aspergillus species being the commonest isolates accounting 47% and 30%

respectively [22,27].

The present study discovered that mixed fungal pathogen agents isolates accounting (15.5%) and
the most prevalent species were cladosporium SPP. from non-dermatophyte. Among derma
tophyte Trichophyton mentagrophytes was the predominant by Mix with other fungi. Candida SPP
and Candida albicans were the predominant from yeast by mix with other fungi This result agreed
with the study reported [24].

This research also revealed that Tricophyton. mentagrophyte was the chief fungal pathogen from
dermatophyte (3.73%), next by Tricophyton. Verrucosum (3.11%). The finding was similar from
study done in south India [18]. However, other studies in brazil, Pakistan and North India (16,20

and 21) reported T.rubrum was the predominant dermatophyte.

In our study the principal yeast were C.albican. and the outcome is concordant with study done in
India (79.2%) [19], brazil (38.4%) [17].

The rate of identification from total of identification in our investigation were from most abundant
to least  were, Aspergillus  fumigates31(19.25%), Penicilliumspecies13(8.07%),
C.albicans12(7.45%), Fusarium species12(6.83%), Cladosporium species 8(4.97%),Aspergillus
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niger 7(4.35) ,Aspergillus species 6(3.73%), T.mentagropyte 6(3.73%), Rhizopus species
6(3.73%), T.verrucosum 5(3.11%) ,Scopulariopsis species 4(2.48%),Trichophyton violaceum
3(1.86%),Cladosporium Trichoids 2(1.24%), Trichophyton tonsurans 2(1.24%),Microsporum
audouinii  2(1.24%), T.Sudanese 2(1.24%),Alternaria 2(1.24%), Exophiala werneckii
1(0.62%),Curvularia species 1(0.62%),Scedosporium species 1(0.62%),Rhizopus
1(0.62%),Geotrichum1(0.62%),T.rubrum1(0.62%),Scytdedion dimidiatoum 1(0.62%),Aspergillus
niger1(0.62%),Candida species 1(0.62%), Candida tropicalis 1(0.62%), respectively.

Regarding to age, the proportion of Onychomycosis was frequently occurring between age 25-44
(46.5%) and next by age 15-24(24.5%). consistent finding done in India and Ethiopia [5, 24]. In
This study from 200 enrolled client’s females contributed 68% and males 32%. Age of enrolled
clients were between 2-75 years of age. The average age lies between 25-44 years this finding was
similar with study conducted in Ethiopia from 303 clinical suspected patient male contribute
(33.1%) the rest (66.9%) were females. In further research males were increased at risked by
Onychomycosis than females [10, 20]. various research show that females were high at risk than
males which good agreement with other documented study [21,23&24]. however, our study
revealed nail mycosis not related with Gender, but females contributed (68%). This might be that
frequent use of beauty salon, high related with water, applying hard cleaners which can be the
reason for nail injury. Health looking for Females are more than males regarding nail mycoses due
to cosmetic reasons [24] Though, some research finding reported that males were vulnerable than

females because males do have tendency nail injury and using closed shoes [25].

To treat Onychomycosis, only clinical investigation is not enough. It was shown that clinical
diagnosis and laboratory investigation are essential to get good result for patent. It is useful to do
both direct microscopic examination and culture to get advance finding. After finishes these
studies, other associated factors for nail mycosis will be broad field of study and I will advise that

larger study shall be done in the future for treatment guideline and policy change.
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8. STRENGTHS AND LIMITATIONS OF THE STUDY

8.1 Strengths
[0 The outcomes of these research will be used as baseline data for further research. In our
study, we report probable fungal causative agent included.

L1 The study documents all possible sites of Onychomycosis and potential fungal pathogens.

8.2 Limitations

Because of economic limitation and other constraints risk factor for Onychomycosis of study
participant where not collected and drug susceptibility test was not done this will be our active site
in future study.

9. CONCLUSION AND RECOMMENDATIONS
Conclusion

The identification rate of fungal pathogen that reason for Onychomycosis was increased that was
161(80.5%) out of 200 study participants. However, Non-dermatophytes were the principal fungal
pathogen 99(61.5 %). Mixed, dermatophytes and yeast also were source of causative agent for nail
mycosis which contributes 16.1%, 13.7 % and 8.7% respectively. health seeking behavior of
females to dermatology clinic with clinical sign and symptoms of Onychomycosis was greater in
number and positive diagnosis than males. Aspergillus fumigatus was the predominant pathogen
identify from nail scraps.

Recommendations
The below list of recommendations was made based on the findings of the present study:

[ We recommend and encourage clinical diagnosis, direct microscopy and at same time
fungal culture together are important for establishing appropriate diagnosis and treatment.

1 As our study has showed that the prevalence of Onychomycosis seems to be high as
compared to previous research so that, large scale study on the spectrum and drug
sensitivity pattern for this fungal infection is recommended.

1 In addition, we suggest this study gives baseline information, hence, we recommend

further study.
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Annex |: Operational Explanations
Dermatomyecosis: - disease of the skin and it bring by fungal pathogen of dermatophytes, non-

dermatophyte and yeast.

Mycoses: -it is infection of fungal pathogen it appears inside of the body or outside portion of the

body.

Dermatophytes: - pathogen of fungal that need keratin for development. These fungi can reason
for disease of the nail, hair and skin. This fungal pathogen transmitted by through attachment

among other animals, people, soil, and from fomites.
Dermatophytosis: - it is the diseases of nail, hair and skin it happens by a dermatophyte.

Non-dermatophyte molds: - it is fungal pathogen and it is filamentous which are mainly obtained

in nature as soil and plant.

Tinea unguium/Onychomycosis: -is defined as fungal disease of nails it happen by fungal

pathogen of dermatophytes, yeasts or non-dermatophytes mold.
Tinea/ringworm: - fungal disease of the nail, skin or hair mainly appear by dermatophyte.

Yeast: - it is the numerous small, single-celled fungi that reason for illness.
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Annex Il: Materials, Equipment’s and Culture media

Equipment’s obtainable at the study place

>
>
>
>
>
>
>
>

Autoclave

Incubator

Microscope

Glass ware

Bio safety cabinet (LEVEL Il)
Refrigerator

Hot air oven

Balance

Culture media and ltems accessible

YV V.V V V V V

Culture media

Reagents

Plate

Stains

Disinfectants

Personal protective equipment
Antibiotic
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Annex I11: Sample collection, storage and transportation
Clean nail with alcohol sponge. Scrape and discard outer part of nail. take scrapings from inner

nail and transfer in envelope or between glass slides. Send a whole nail, if it has been removed, in
a sterile screw cap container. Store and transfer at room temperature. Processing Nails necessity

be ground in a mortar before inoculated on a medium.

Annex 1V: preparation of reagent (formula of reagent)
1. 10% KOH

Method of the preparation

» Potassium hydroxide 10g
> Purified Water 80 ml
> Glycerol 20ml

Liquefy the KOH in purified water, after that add glycerol and combine up to liquify then Filter

sterilizes. keep in sterilized amber bottle. store for 3 months.

Purpose: To get clear morphology by digest the debris for instance tissue cells in a specimen to

become simply demonstrated.

Principle:  KOH reagent not destroy fungal element. Glycerol lengthens time duration by

avoiding crystallization and keep the sating slides for short period of time.
Procedure
1. put a droplet of 10% KOH to nail scrap on slide. Cover by Coverslip.

» Gentle heating may aid in dissolving fragments

» If sample is not dissolving easily, wait 15-30 minutes to liquify

2. Examine performed (X10) and (X40) power magnification for the positive or negative of fungal

element
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2. Lacto Phenol cotton Blue (LPCB)

Reagent for LPCB

Cotton blue 0.05g.
Lactic acid 20 ml.
Glycerol 40.0 ml.

purified water 20 ml

Y V V VYV V

Phenol crystals 20.0 g.

Procedure of LPCB preparation is First mix phenol in the lactic acid, distilled water and glycerol by

lightly heating. After that mix with aniline blue.
2.Sabouraud Dextrose Agar (SDA) mix Chloramphenicol

Estimated preparation of SDA by one Liter of distilled Water

» Dextrose 40.0g
> Peptic 5.0g
> Agar 15.0g
» Chloramphenicol 0.05g

Keep the reagent at temperature of 2-8°C in the dark area.

SDA Principles: Sabouraud Dextrose Agar is a peptone medium added with dextrose to help the
development of microorganism. Dextrose gives a power for the development of fungi the peptones are
bases of nitrogenous development factors. Chloramphenicol is antibiotic which suppress the growth of
any bacteria. The prepared media ready for Autoclave for 121°C and15 minute and then Keep it at
room temperature. 40 ml of Prepared media dispensed on sterilized plate.
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3. Mycosel agar
Purpose of mycosel agar

This media used to identify fungal pathogen (especially dermatophytes) from contaminated sample
It also suppress bacteria and most saprophytic fungi. The other purpose is to determine

Cycloheximide resistance of fresh isolates as a screening test for pathogenic fungi.
Method of preparation of Mycosel agar

36 g of mycosel agar suspend in one litter of distilled water. Mix well, after that Heat with regular
agitation up to medium boils, to totally mix the powder then Autoclave the media at 118°C for 15
minutes. Don’t do more heating and check sample of the ended product for performance using
stable, typical control cultures and autoclave prepared media at 118 °C for 15 minutes then

dispense 40ml prepared media for each plate.
4. Potato dextrose agar (pda)

It used to Sporulation medium for fungi and for perform slide culture. 399 Potato dextrose agar
mix by one litter purified Water, make to a boil to mix. And make Cool to 5°C. then Autoclave
at121 °C/15 minutes. make Cool. Pour plates (label "PDA"). Shrink wrap plates individually. Put
at 4 °C.

5. Germ tube test

The aim of germ tube test is a fast test for the presumptive detection of C. albicans. and Bovine
serum is a reagent a few amounts can be used as a working solution and can be keep at 2 - 8°C.
Stock solution can be dispensed into small tubes and keep at. -20°C. Required material are new
microscope slides, cover slips, tubes (13 x 100 mm) and Pasteur pipettes.

Germ tube test Procedure
1. add three droplets of serum in a small glass tube.

2. by means of a Pasteur pipette touch a colony of yeast and gently emulsify it in the serum. The
Pipette can be left in the tube.
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3. keep at 35°C to 37°C for up to 3 hours but not more than 3 hours.
4. put droplet of the serum to a slide for diagnosis

5. Cover by Cover slip and observe microscopically using x 40 objective
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Annex V: Participant information sheet (for adult)
My name is Feruza Osman | am a laboratory technologist postgraduate student at Addis Ababa

University. Now | am studying a characterization of dermatophytes and non dermatophytes
isolated from Patient with Onychomycosis, at Rank dermatology clinic, Addis Ababa Ethiopia.
You are requested to join in my study. Please read the next statements and ask any not understand
points before you decide to participate. If you allow to be included in this research, | would like to
ask you to sign on a file to show your agreement; participate accordingly and give clinical
specimen. Participation in this research is exclusively voluntarily. If you are not allowed to join, u
can withdraw at any time, there will be no consequences and you will obtain get all the services
given in the Laboratory. If you agree to participate, you must sign on the consent form and you

may get a copy of this information sheet.
Requirement from participants

As a participant of this investigation, you are expected to give sample of nail scrap. Being asked
to give nail scraps sample does not necessarily mean that you have the infection. When your result
to be positive for the Onychomycosis, you will be telling by the health worker and get correct

treatment. But your name, address will not be disclosed rather an identification code will be taking.
Time need for participating

You will take 10 up to15 minutes until the nail scrap is found and the agreement is signed

Risks of participant

Specimen collection will have no effect and you will not get any risk.

Confidentiality

The data in your records is strictly confidential. All data that you give and the results from your
sample will be used for this research only. limited numbers of health worker will have access to
the information. The information will be encoded in a computer and saved with password

protection.
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Benefits of participation

By participating, you will get no financial advantage. Even if there is no direct advantage due to
participation in this research. The result of the study is useful for better understanding of the
problems of Onychomycosis. You will also get all the findings of the analysis and connected to
your physician for the appropriate management.

Rights of participants

Your involvement is totally your agreement and have right to stop or dis continue from the research
at any time. Not voluntary to join will not loss any service of clinic or any other advantage. You
can get your outcomes of diagnosis.

Communication

Just in case if you want to ask any un clear or not understand ideas and uncertainty about the

investigation, communication addresses are:

Researcher: Feruza Osman (BSc, Msc student), DMLS; AAU: +251911812640

Gmail- seidferu@gmail.com

Advisor: Adane Bitew (PhD), DMLT, AAU +251911039162
For extra information, please contact Addis Ababa University, College of Health Sciences,
Department of Medical Laboratory Sciences at: Telephone +251112755170

Your signature below shows that you have read /or listened, and understand the information given
for you about the research. Before you sign, please understand aim of the study, procedure, risks
and advantage of participation, right to stop or withdraw, confidentiality and privacy, and who to
contact.

I have read /or listened to the description of the research and | understand what procedures are and
what will happen to me in the investigation.

Agree to participate? Yes No
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Annex VI : #& ¢1+Aa34 A9°9°rt 1%
n 40 L7900 L. PI°Covd- Gav-9 ATGk:

AT NF AG NF ATLTLON FLEFAU-:

PI°Covs- Gov-G @O.MF LML T PN oo A1 FHLAA Y-

+AF 4 Nao- Py 9°79° CTIHA NG L ATLTIBAMT HLL&F AU

LATONFG AF8U-9° N0TED-9° U P9I LT oot g0 A 78N FINTHN LAV
gl EPTF NTGE AL/ 2T AINRNT NN HLEFAD-:

&7

WY 20%

¢+

TeE NTCE2T NTLNTAD. AL LD LADNT7
Feruza osman T°OLAN: +251911812640
A-7104 ¢ seidferu@gmail.com

ATET14 ovlB: hS0 AN RLNCACL | Phng°S ANe-F4 AR HAasdh Smed:
NAN+251112755170
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Annex VII: English versions of participant information sheet (for mothers or guardians)

> You are asked to participate in a research to be conducted by MSC student at Addis Ababa
University, college of health sciences, School of allied health science, Department of
medical laboratory science, please understand the following statements and ask any not
understand points before you approve to participate.

> As a participant of this research you are expected to approve nail scrap from your child.
Which In extra you are expected to get answers for few questions about yours and your
child health and socio demographic conditions. You need to know that the findings might
be conversed with appropriate personals out of this institution. But the name of you or your
child, address and phone number will not be disclosed and rather than examination code
will be used in such conditions.

» You will stay 10-15 minutes until the sample is taken collected and the consent is signed.

» There are no anticipated risks to your child.

» All data that you give and the findings from your child specimen will be used for this
research

» Only professionals will have access to the information.

» Since this research is Msc student study, there will not be payment for participants. Even
if there is no direct advantage due to participation in this study, the result of the study is
useful for better understanding of the problems of investigation. You will also obtain all
the findings of the analysis and connected to your physician for the appropriate
management.

» You can right to withdraw your child from the investigation at any time and all the services
taken in the institution will not be discontinued. You have also welcomed if you have any
question for further clarifications about the research. You can get the findings of the

analysis.

In case if you have any questions, not understand ideas and unclear about the study, communicate
the researcher by: Feruza Osman (BSc),+251911812640

Email- seidferu@gmail.com

Advisor: Adane Bitew (PhD), DMLT, AAU, +251911039162
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For extra information, please contact Addis Ababa University, College of Health Sciences,
Department of Medical Laboratory Sciences at: Telephone +251112755170.

Your signature below express that you have read /or listened, and understand the data providing
for you about the study. Before you sign, please understand aim of the investigation, procedure,
risks and advantage of participation, right to can refuse or withdraw, confidentiality and privacy,
and who to communicate if you have question. | have read /or listened to the description of the

research and I understand what procedures are and what will happen to me in the research.
Agree to participate?

Yes No

36



Annex VIII: Amharic versions of participant information sheet (for mothers /guardians)

750 AN0 RLACAT, MG Y1730 DAL,  PAALLE MG Y780 FI0T, $hng°s ANG-14 T80
NeA [ hAGLET PHHDE vl 8 Na80 AN RLNCAL MS ALTN DAL Phng°s ANG-14 AL7IN
T AGA 07NECH 26 F916 Covavldf TGT AL W8NS A INMHPA:AMNL OHY TG T
AaA+G haoQ @199 +P (4o hHY $The P2LTTI07 9°70N0 OTPS 27005 0LI° £59° M-S
AR LAPIO. 7T 17 0.9° 100/ T 24 LmBd::

ao’](1 ¢

ACND G AED NV TG T AL P7IGLT U AATE oot Noo-h ONT 4P AL ¢havhit
10.:00Y TGT @N0T AAGeATE @L9° Aaod+6 hdO' 0712 AP LT Pol.o0T NLP79° ATh-P
0D +£9° P7LAMO. “TT5ED.9° WA ALP LTI NTGH: AoAT§ P90 oo hIPY
PO PA- AL NAU-G @LI° NN 4CoT “INPaoT SmNPLIA: NNl LUTT avlB A&
P2 ALNP ALONPE LTAN::

IV TG T AdoA+G PoLN" Yoo WP Goo-§ nt@AL PFHHATT PANG-Aé I°Cavd- OG-
WEAP O1lbm. GooG AILTLONES ATGHE ATSOA o019 SmNPNoFA::hoNLo.
Goo-§ AL, PO T aol BT ALY +E9° @B AYLTTS ANG-@. AN ANVTF@. A2T 0L1C
P Pmav- ao Pt oo 91T LANPNL A BUT ATE LV W'k avlB PCOAPT hWT15.U-9°
PALDT Tl POLIAM aolBDTT TINTIC N9° AL E0G POAR £TC PaANATF aolBPTF
ALERLIPCI®:: LARTI® ALY WIATNT NF P7LD.A AEDLT AP P71 LNTA avh P &TC TPI°

AL ATRMA £LLIN: NH6T149° NACHLS NAAZDL hmPAL PMS Vb3 ALPCN ATSTE:
T @94 T LLPT avp\n oo Amt SnNPNLFA::

S THIED. 7 aoM PP Aao ao- AT PAI°I°Y T P AL Aavd LIPS Gav- § Aaohmt h 10-15 L¢P
COLAIA:

Gao- G 17L.ANNNNT OPF 9°79° W21 Phé TIC hPITI°DFTI°::

Go-§ PTLANAN@. hAEL htoNL Goo5 Yhooe PHHAT t-ov-hd FOCT OLLAP O1Ld.m.
A0S QAAE PAMT 9175 ®9° ovlBS hamT Goo§ ATSE NF 100 BU7T PTG T 2TVLC
Aaoaik COUT AT @07 PTGk A0S 0ATFT NF STo: MHan149° DA ACHS DA ASP
CAD7 CTE®I° W@ avl8 ¢HAP PLAG $A AAD: Ch9"TO-1C ovlB “MWLC O-NT
OPao)p\::

&0 TG PUINFCN 8,74 avavl k@ WiLao P ooy ATAF&PT TIHA hGATI°:
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NTGE 00T PATUT HATE 09775 ®-9° N P994LT av-f- ooV P+m0d haolP'-9° NAL
AE7 PGk N4 9°n701 PoLeCNT 9°79° ALyt Ptdao W1AINT ALSTCI® :hH.VI°
N+eo14 TGk N-tavAnt 2135 ®19° AL TP CavmPPG 104 P17 7T ao N hANT|::

LV7TT TS F Ntaopnt @@9° hv TG+ IC NHHaoL oo NALL I Tav- &1 1THE AL IDF
mL.9° T L NALT N9.a0Ant @ h& A Smbaoi:  LS$H AN9T7F +251911812640

Email- seidferu@gmail,com
aA%é: WS 0o (ThT4), DMLT, AAU +251911039162

A1 ool B Ph/N AN LLACHTE PSS FPVCT PURTCS ANG-FE ATAT N AR £TC:
+251112755170 AL £1.974.7
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Annex IX: English versions of consent form (for mothers/guardians)

*Code number

*Name of mother/guardian for participant

*| have been informed about the study which is aimed to assess “characterization of dermatophytes
and non-dermatophyte isolated from patient with onychomycosis attending rank dermatology

clinic

“For this research nail scrap will be collected from my child which is taken for the child’s own
diagnostics test and the left-over nail scraps will be taken for the research after the requested test

is done. The aim of the research was mainly described to me.

I am also known that all the data is to be saved confidential. Also, I understand of my duty and

right to keep hold of data, decline to cooperate and can make my child withdraw from the study.

eIt is so u get knowledge and information that | provided the learnt agreement voluntarily to the
investigator to use the nail scrap taken from my child for the study. In addition, | can do the
opportunity to ask questions about it and received clarification to my satisfaction. | have also been
informed that the advantage of participation is to get the findings of analysis from my child sample

measured for free via the counselor.

ol hereby give my consent for providing the requested

information and specimens as the doctors find best for me.

eParticipant’s mother/guardian signature /finger print

*Name of deponent sign

(For mothers unable to read) Name of counselor signature

Date
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Annex X: Amharic versions of consent form (for mothers/guardians)

AT LT OWI°I°1F 71019, PR

7LOTC +TC

T3 b AE AGT hAS1, 090

A’ 7% AL CHMPAD-: +AF4 AATLOE-@ TS T OE 102 FLCTIATA: ATGEI® hALT ¢ HDNL
Goo-§ nh@OL PFHHATT PANG-Fé 9°Cand- HACT APAP PTLLm. Gao-G AILILLENLATD
TINRNGTAN: PTG ET AATIDTI° HLEFAV:: Noom@d AL PINAY T@ aol8PF (1lov-h-
N7LATC HmNe A7L7LP H1ICTFA = NTGE AL PATALES 2175 19° vl B P Agohm T
A8 U9° N7 ®-9° U DTGk 607 PO1T0A aoAE OFmNe A7 HIARATA:

NAHLY ALY TG a0l BG PO9°9° 1 P07 CAMU-T MhmPAL VB3 07 NovlS TS NGA-I°
QPLAYTF 105G AIPCIPC AILTLMAI® HLETFAD 0TRTILT T PE AaomPd
TLPLAT ATIOP CLANTT PUN TMNE-LE ATIFAU- 2P0 TG A4 Mooy P21 T
PP CUNTI® 9°Cavd- @Mt N4 T17TH AW7PT HLEFAV: NAamPAL At hAL
Nao+o9ao§ Po Ctmet 7 U 0190105 (L0 avddh WNMLPAUTY L& FA@:: hAHLY
NHY TG T Agod+§ L PLE ool N4CTI% hl.IIMAY-::

T34 WAL ®LI° W25, &CTT | T hiid

«°7°0nC N7° 1 &HCM

2 &HCM

O (POg°9™T P27 910N AILTFA- 403 46DF)
PATTnS ICH hY9® - &C™

+7
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Annex XI: Demographic and clinical data record format

Demographic and clinical information request Paper Addis Ababa University Collage of Health
Sciences Department of Medical Laboratory Science demographic and documented for
characterization of dermatophytes and non-dermatophytes isolated from patient with
Onychomycosis, joining at Rank dermatology clinic, Addis Ababa, Ethiopia.

I. Sample ID
ii. Age
iii. Sex:

1 male

2 females
ii  clinical manifestations
Microscopic (KOH) result
1 Fungal element seen

2 No fungal element seen

Culture result
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Annex XII: Declaration

I the undersigned, agree to receive all responsibilities for the scientific and ethical conduct of the
study project. I was communicating to my advisor and take the essential comment and support
during the investigation. | was discussing to my advisors about all sponsors involved in this
research.

Name: Feruza Osman Abdulkadir (BSc.)

Signature

Date of submission

Approval of the Advisor
Name: Adane Bitew (MSc, PhD, Associate Professor)

Signature

Date
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