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Abstract 

Dialysis is used when the patient's kidneys can no longer perform their functions normally; 

it is a treatment that performs the functions of natural kidneys. Most patients begin dialysis when 

their kidneys have lost 85-90% of their ability to work naturally and they have to depend on dialysis 

for the rest of their lives, is called end –stage renal disease (ESRD). Infection in patients with end 

stage renal disease (ESRD) is usually treated with hemodialysis (HD) or peritoneal dialysis (PD). 

End stage renal disease a major cause of morbidity and mortality, in order to assess the fungal 

growth at hemodialysis and peritoneal dialysis unit a descriptive study was conducted at 

hemodialysis and peritoneal dialysis units in Hawler teaching hospital, from 15th of January to the 

end of May 2017;the study also includes the access sites and peritoneal catheter site. Factors that 

affected the access site among dialysis patient in the hospital.  Sample of 63 patients, who were 

attending to the dialysis unit at time of the data collection, had been taken; in addition to that swab 

samples had been gathered from access site and peritoneal catheter site. The results of the study 

revealed that the fungal growth was positive at dialysis access sites, where the total percentage was  

84.1% and that of peritoneal catheter site was 15.85%. In these unites, different types of 

filamentous fungi and yeasts had been successfully isolated.  
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 التعليمى  أربيلالفطريات فى وحدات الديلزة الدموية والصفاقية فى مستشفى تقييم نمو 
 

 فيان بدرالدين نعمةاللة 
 

 العراق  ,أربيل, هولير الطبيةجامعة , ة طبليك, وحدة األحياء المجهرية ,ساسيةلوم األفرع الع
 

 الخالصة 
يؤدي وظائف الكلى الطبيعية. يبدأ معظم المرضى بغسيل الكلى  و  عندما تفشل الكلى، فإن الغسيل الكلوي هو العالج  

٪ من قدرتها على العمل وسيستمرون في مراجعة و حدة غسيل الكلى لبقية حياتهم، وهذا ما يسمى   90- 85عندما تفقد الكلى  
(  HD( يتم غسيل الكلى )ESRDالمرضى الذين يعانون من مرض مرحلة نهاية الكلى )  ( .ESRDمرض مرحلة نهاية الكلى )
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( وأن اإلصابة هى السبب الرئيسي للوفيات فى المرحلة النهائية لمرضى الكلى. أجريت دراسة  PDأو غسيل الكلى البريتوني )
، من  2017يناير إلى نهاية مايو   15ترة من  وصفية في وحدات غسيل الكلى والغسيل البريتوني في مستشفى اربيل التعليمي للف

أجل تحديد نمو الفطريات في وحدة غسيل الكلى وغسيل الكلى البريتوني ، وفي مواقع الوصول وموقع القسطرة البريتوني و العوامل 
حدة غسيل  مريًضا يراجعون و   63التي أثرت على موقع الوصول بين مريض غسيل الكلى في المستشفى. تم أخذ عينة هادفة من  

الكلى وقت جمع البيانات، كما تم أخذ عينات من موقع الوصول وموقع القسطرة البريتوني. اظهرت نتائج الدراسة أن نمو الفطريات 
٪( ،   15.85٪ وموقع القسطرة البريتوني ) 84.1كان إيجابيا في مواقع الوصول إلى غسيل الكلى، وكانت النسبة المئوية الكلية  

 ختلفة من الفطريات والخمائر الخيطية في وحدات غسيل الكلى وتم عزل أنواع م

 الفطريات، غسيل الكلى، وحدة غسيل الكلى، الغسيل البريتوني.:  المفتاحيةالكلمات 
 

Introduction: 

Patients who suffer from kidneys fail are exposed to 1800-36000 liter of water during the dialysis 

in each year (1) .Patients with end-stage renal disease (ESRD) widely used Peritoneal dialysis (PD) 

and renal replacement therapy at home (2). Dialysis equipment contaminated with high levels of 

microorganisms, several natural inhabitants of water and soil found as saprophytic fungi act as 

parasite (pathogens) in immunocomptent host. Patients with hemodialysis are immunosuppressed; 

this makes them highly susceptible to infection, and they require frequent hospitalization and 

surgery, which ultimately increase their opportunities for exposure to nosocomial infections. The 

most frequent infections with fungal are those with involving vascular access (3).   

Hemodialysis patients' poor personal hygiene is a risk factor for their susceptibility to 

infection especially patients with vascular access site. Therefore these patients should be taught 

how to improve and maintain their personal hygiene. Fungal exit-site infections are more frequent 

than peritonitis, but they more easily resolved, although they may potentiate the development of a 

subsequent peritonitis . Fungal infections are primarily caused by opportunistic fungal pathogens, 

such as Candida species  that causes diseases and proliferate in the human host as a result of locally 

or systemically debilitated immune system (4). 

    Microorganisms grow on tanks and taps. Suitable sites for biofilm formations are on tanks 

and tubes (3) .Water is usually distributed in PVC pipes throughout the entire water system. As a 

result, microbial materials are transported by water to the dialysis machines. Dialysate fluids, which 

are used for dialysis, remain non-sterile and can be easily contaminated by several fungi (5). 

Several saprophytic fungi such as (Candida parapsilosis Trichoderma, Chrysosporium, 

Cladosporium, Fusarium, Verticillium, Acremonium, Penicillum, and Aspergillus) were isolated 

from hemodialysis centers water.(6,7) . 
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Materials and methods 

I-Design of the study:   

      The descriptive design was adapted in Hawler Teaching Hospital on 15 January 2017 till the end 

of May 2017 in order to assess prevalence of fungal growth in hemodialysis and peritoneal dialysis 

unit, and also in access and peritoneal catheter sites. 

II -The setting of the study: 

The study is carried out at Hawler Teaching Hospital,  

III -Population and Sample of the study: 

    The population consists of a purposive sample of 63 patients who were attending the dialysis 

unit at time of the data collection, and also swabs samples gathered from Hawler dialysis units access 

site and peritoneal catheter site .All of these samples were taken from the patient who were admitted 

to the dialysis for treatment at time of data collection. 

IV-Instrument construction:  

    To a chief the aim of the study a questionnaire which is of two main domains are used. The 

first domains conserving the factors that affected fungal growth in dialysis site, while the second 

domain focus on the factors that affect care of the access site among dialysis patients. Swabs samples 

taken from dialysis unit, access site and peritoneal catheter site had been studied; also environmental 

swabs that were gathered from Hawler dialysis units had been examined.   

V-Sample collection: 

Swabs were used to obtain the specimens; these swabs were immediately transferred from the 

unit to the laboratory for culturing in Sabouraud dextrose agar (SDA), that was enriched with 

cycloheximide and chloramphenicol (30 mg / 100 ml); these samples had been incubated two weeks 

at 30oC and examined daily for identification of growing colonies. 

VI -Organism identification:  

A traditional method was used for identification procedure of filamentous fungi by both 

macroscopic feature and microscopic examination (8,9).Germ tube test was used for identification 

of yeast as physiological tests ;  carbohydrate assimilation test (API 20C AUX )  was used as 

biochemical test and Corn meal agar also used for morphological identification .  

Results: 

Table (1) shows environmental swabs related to dialysis units. Fungal growth was presented 

with all environmental swabs in dialysis environments. As it is shown  in this table ,many types of 

fungi are isolated ; they  belongs to filamentous fungi (molds) and yeasts ,such as Aspergillus niger 

,penicillium spp. ,Rhizopus spp., Cladiosporium spp. and Fusarium spp.,Candida albicans ,Candida 

glabrata and Candida parapsillosis  that belongs to yeast type. 
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Table (1) Fungi isolated from environment of dialysis units 

Sources of Samples Isolated Fungi  

Air Aspergillus niger , Rhizopus spp. 

Floor Cladosporium spp. , Candida albicans 

Walls Aspergillus terreus , Penicillium spp. 

Dialysis  beds Rhizopus spp. 

Dialysis trays Trichoderma spp. 

Surgical instruments Candida parapsillosis 

Staff’s  nasal Candida albicans 

Staff’s  hands Candida glabrata 

Shoes Aspergillus niger , Cladosporium spp 

Gloves Penicillium spp. 

Cuff of sphygmomanometers Candida paraosillosis 

Dialysis machine Rhizopus spp. 

Isolation room floor Fusarium spp. ,Candida albicans 

Skin Candida albicans 

 

Table (2) shows that (38.1) of fungal growth were presented from access and peritoneal 

catheter site. Fungal growth from peritoneal catheter site was (50%), and the commonest fungi 

isolated were Candida parapsilosis and C.albicans in fistula site; C.glabrata and Aspergillus niger 

in peritoneal catheter site. The study revealed that (60.31%) of fungal growth was with 

C.parapsilosis and C. albicans. 

The results of figure (1) show that the highest percentages of fungal growth was  60.31% 

registered  in  fistula site and the lowest percentages of fungal growth was 7.93% that was registered 

in shunt site, jugular vein site and femoral vein site which. While percentages of fungal species 

show in figure (2) were C. parapsillosis and C. albicans represent the highest species which was 

(60.31%) while C. glabrata and Aspergillus niger was (15.87%) and the lowest percentage that 

belongs to C. tropicalis, C. albicans and  Rhodotoruolla  was (7.93%) . 

 

 

 

 

 

 

 

 

 

Table (2) Prevalence of fungal growth at Access Site and Peritoneal Catheter Site 
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  Fistula 13 34.2 25 65.8 38 60.31 Candida parapsilosis,C.albicans  

Shunt 2 40.0 3 60.0 5 7.93 Candida tropicalis  

Jugular Vein 2 40.0 3 60.0 5 7.93 Candida albicans  

Femoral vein 2 40.0 3 60.0 5 7.93 Rhodotoruolla spp. 

Peritoneal catheter site 5 50.0 5 50.0 10 15.87 Candida glabrata,Aspergillus niger. 

Total 24 38.1 39 61.9 63 100  

F= Frequency    

 

 

 

Figure (1) Site of fungal growth 

 

60%

8%

8%

8%

16%

Fistula site

Shunt site

Jugular vein site

Femoral vein site

Peritoneal

catheter site



Journal of Education and Science (ISSN 1812-125X), Vol: 29, No: 2, 2020 (279-286) 

284 
 

 

Figure (2) Percentage of fungi isolated from Access site and Peritoneal catheter site 

  

Discussion: 

      During hemodialysis process, patients are usually exposed to a lot of water. Risks of fungemia 

or endotoxemia found as a result of the presence of high concentrations of fungi in water. 

Contamination of kidney machine is due to presence of high level of fungal elements in outlet water. 

(10) Solutions consist of glucose and salts have been usually found in outlet water of kidney machine 

during dialysis procedure. Fluid from dialysis machine provides suitable medium for fast growing of 

fungi by adding  of nitrogen and carbon-containing waste compounds from the patient’s blood . In 

such sample the high concentration of contamination with fungi indicate that outlet water is good 

media for well growing of fungi (3) . 

           The results of the current study reveal only 41.43% of the participants (patients) have fungal 

growth in the access and peritoneal catheter site (Table 2). This table  also shows that fungal growth 

of peritoneal catheter site was (50%), and the commonest causative organisms were Candida 

albicans and C. parapsilosis in fistula site, C. glabrata  and Aspergillus niger  have been found in 

peritoneal catheter site, thus this result is near to Goncalves RHP and et al (3) which state that fungi 

were recovered from 89% of all water samples collected inside the haemodialysis unit, with 

prevalence of yeasts in dialysate samples and moulds in tap water samples . Fusarium spp. was the 

most abundant genus of molds found here in this study, whereas the predominant yeast species was 

Candida parapsilosis that also agree with Weems (11), who recorded in his study that the high 

prevalence of C. parapsilosis   might be due to the ability of the yeast to adhere different surfaces 

and also the biofilm formation at the end (12,13). Another important factor might be that   might be 

parenteral solutions which used in dialysate promote adherence and growth of C. parapsilosis .    

     This  study revealed that  (60.31%) of fungal growth belongs to  Candida spp. this result agrees 

with Abbott and et al.(14), since they emphasized and demonstrated how patients with  maintenance 

dialysis therapy have defects in their  immune system and the risk of  instrumentation , which appears 
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later become higher specifically in the patients who yield  the haemodialysis .Also it is found that 

the  Candida spp. Causes this infection.  

Candida spp. accounts for more than (70 %) of the vascular access site infection; this agrees 

with (15) they found that a polymicrobial outbreak of peritonitis among patients undergoing 

intermittent peritoneal dialysis (IPD) treatment attributed to environmental contamination by air-

borne organisms secondary to hospital renovation. In addition the results reveal that the patients who 

yield to dialysis are not affected by the outbreak of CAPD. They postulated that organisms with high 

air counts during the exchange procedure might drop into the connecting system.  

Conclusion: This study proves the presence of many fungi in the dialysis unit, especially Candida 

spp. 

Acknowledgment: I would like to thank those who work in the dialysis unit at Hawler Medical 

Hospital for their constant assistance and the facilitation of sampling they have made to achieve this 

study. 
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