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Background

Incidence of fungal infections in Saudi Arabia are increasing with an increase
in the population of high-risk patients. Especially, in patients undergone
organ transplantation or suffer from asthma, neutropenia, diabetes, and HIV
infections. Yet, studies highlighting the impact of environmental fungal
agents on infections in Saudi are limited and non-have examined Medina
region despite the city’s stature.

Methods and Findings

We hypothesized that there were signature species common to Medina that
triggers infections. In this observational cross-sectional study, 212 indoor
samples were collected. Samples were cultured on Sabouraud dextrose agar
and fungal species were identified via macroscopic and microscopic
examination using Lactophenol Cotton Blue and Gram staining methods. A
total of 203 (96%) samples showed fungal growth. The types of fungi found
during the study were : 56 (25%) Gram-negative yeasts,43(19%) Gram-
positive yeasts,38 (17%) Aspergillus spp., 35(15%) red yeasts,20( 9%)
Rhizopus spp. 9(4%) holoarthic/enteroatric conidiogenesis,7(3%) Mucor spp.
4 (2%) of both Penicillium spp. and Neurspora spp. and only 2(1%) of
Madurella spp., 3(1%)Epidermophyton spp., 2 (1%) Lichtheimia spp., and
1(1%) Peacilomyces spp..This study found Aspergillus spp. to be the most
frequent fungal agent to be found across Medina. The prevalence of
participants to fungal was calculated and determined to be 19.2% and for risk
group's prevalence was 26.3%.

Conclusion

This study evaluated the diversity of the environmental fungal isolates across
Medina and focused on establishing a correlation between household
environment of patients, exposure to fungal strains, and health awareness.
These findings can aid the prediction and prevention of fungal infections and
fungal sensitization among high-risk population. Further development of
applicable control strategies may reduce fungal exposure for indoor
environment. Increase public awareness of fungal hazards and controlling
spore's contamination is crucial.
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introduction

Method

Result

• This study evaluated the diversity of the environmental fungal isolates across Medina.

• This results of this study indicate that Aspergillus spp. and Candida spp. were the most dominant species of mold and

yeast in Medina.

• This study will increase community awareness of what fungal species anticipate in which area and promote better

hygiene practices and appropriate control strategies to eliminate fungal exposure for immunocompromised patients,

further improving public behaviors and health.

Conclusion

Abstract 

This observational cross-section study assessed the fungal indoor environment using a questionnaire for collecting

demographic data and analysis of dust samples. The questionnaire was distributed around different regions in Medina

and reached a 1374 questionnaire and the collection was preformed using snowball sampling of 212 random samples.
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A questionnaire obtained from 1374 participants among different regions from Medina. The prevalence of fungal
infections among the participants was calculated and showed a result of 19.2%. Out these participants, 133 were
participants with risk disease showing a prevalence of 26.3% for fungal infections.

calculates the association between risk groups and fungal infection,
comparing risk groups with past fungal infection and without to healthy
individuals with past fungal infection and without. Giving the result of 0.47
for the risk ratio indicating there are no significant association.

calculating the association between the fungal load in risk groups with
past fungal infection and risk groups with no past fungal infection. Giving
0.8 for risk ratio (RR) which indicates no significant difference between
the number of isolates in both groups.

The frequency of each isolates appeared in the study was calculated and 
determined to be as shown in the table.

A total of 134 (60%) yeasts and 90 (40%) moulds were isolated and
analysed. Gram-negative yeasts were the most dominant and red yeast
were the least prevalent. These two species were the highest in the
Eastern region and lowest in the Northern region. Aspergillus spp. were
the most dominant followed by Rhizopus spp. in the Northern region
and least prevalent in the Southern region.

A. candidus was the highest followed by A. niger and A. terreus complex. B.
Aspergillus spp. in the Northern region of Al-Medina. A. niger and A. terreus
complex had the highest numbers. C. Aspergillus spp. in the Southern
region of Al-Medina. A. terreus complex was the highest to be detected. D.
Aspergillus spp. in the Eastern region of Al-Medina. A. candidus was the
highest followed by A. flavus complex and A. terreus complex E. Aspergillus
spp. in the Western region of Al-Medina. A. terreus complex was the
highest.

Fungal infections are the most common cause of morbidity and mortality in immunocompromised and

chronic disease patients [1]. This is attributable to the steady increase in the frequency of opportunistic

invasive fungal infections (IFIs) in these risk groups [2]. Candida albicans and Aspergillus fumigatus are the

most common causative agents of invasive fungal infections in high-risk transplant recipients [3].

Patients with impaired immune systems, such as diabetes and asthma, and transplant recipients are the

most susceptible to secondary infections due to the prolonged treatment and general immunosuppression

[4]. A. fumigatus is the most common fungus that causes invasive fungal infection and sensitivity reaction in

asthma patients [5]. Patients with chronic diseases such as thyroid disorders, irritable bowel syndrome, and

allergies are also susceptible to secondary fungal infections by Candida spp., Aspergillus spp., Cryptococcus

neoformans, and dermatophytes [6].

This study focuses on establishing the distribution and characterization the relationship between indoor

environments and fungal abundance across Medina. Specific geographical locations and environmental

conditions may favour the growth and spread of certain fungal species leading to a peak in different types of

fungi with seasonal variations [7]. Moreover, the Middle East is known for its hot and humid climate, which is

a great environment for facilitating the growth of thermophilic fungi [7]. We hypothesized that this region

has signature fungal species that may have further contributions to the public health.
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Reference:
1. Walsh, T.; Groll, A. Emerging fungal pathogens: Evolving challenges to immunocompromised patients for the twenty‐first century. Transpl. Infect. Dis. 1999, 1(4), 247-261.

2. Low, C.; Rotstein, C. Emerging fungal infections in immunocompromised patients. F1000 Med. Rep. 2011, 3.

3. Collins, L.A.; Samore, M.H.; Roberts, M.S.; Luzzati, R.; Jenkins, R.L.; David Lewis, W.; Karchmer, A.W. Risk factors for invasive fungal infections complicating orthotopic liver transplantation. J. Infect. Dis. 1994, 170(3), 644-652.

4. Guo, R.; Zheng, N.; Lu, H.; Yin, H.; Yao, J.; Chen, Y. Increased diversity of fungal flora in the vagina of patients with recurrent vaginal candidiasis and allergic rhinitis. Microb. Ecol. 2012, 64(4), 918-927.

5. Denning, W.; Pashley, C.; Hartl, D.; Wardlaw, A.; Godet, C.; Del Giacco, S.; Delhaes, L.; Sergejeva, S. Fungal allergy in asthma–state of the art and research needs. Clin. Transl. Allergy 2014, 4(1), 14.

6. Diba, K.; Rhaimirad, M.; Makhdoomi, K.; Khorshidvand, Z. Identification of Candida species isolated from hospital acquired infections cases and hospital indoor environments. Afr. J. Microbiol. Res. 2012, 6(2), 4164-4168.

Factors  contribute  to the distribution  and  development of signature fungal  species. 

A representative cultured sample growth for each district.  

Distribution of Aspergillus spp. across all the regions of Al-Medina Al-
Monawwarah.

Distribution of fungi in different regions of Medina. 

Association between risk group and fungal infections 

Association between the fungal load in risk groups with past fungal infections and 
risk group with NO past fungal infections
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