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I

n the hospital, the care of patients changes with several parameters (immunosuppression, antibiotics, invasive
procedure ...). However, are nosocomial infections and fungal biofilms severity varying between young and old patients? is
that true for the different age bracket? According to many researches, the extreme age (lower than one year and over 65)
exposes more patients to the risk of nosocomial infections. Our study showed that there is no difference between these
infections and fungal biofilms formation on the surfaces of implanted catheters to both categories of patients, young and old.

Introduction
Catheters are mainly used for driving physiological fluid inside the body of the patient or vice versa [1]. However, these
medical devices constitute an ideal surface to form fungal biofilms [2, 3]. That it is known; these structures are a significant
medical problem because they are frequently formed on catheters and are difficult to eliminate [4]. On the other hand, age and
gender of the patients are involved in the aggravation of nosocomial infections; these infections are more brutal in elderly
patients, especially women [7, 8, 9].
To assess the relationship between the age and the gender of patients and the fungal biofilms formation on the catheters'
surfaces, we conducted our study at the University Hospital of Sidi Bel Abbes (Algeria) for one year.

Main Body
According to their ages, adult patients were classified in two different groups: young patients (18 – 39) and old patients (40
and more). In addition to the patients’ age and gender, more parameters (immunosupression, antibiotic therapy, invasive
chirurgical act, implanted catheters used…), related to nosocomial infections were assessed.
Catheters’ infections were evaluated using the method of Seddiki et al (2015). To reveal the biofilms structures, the
segments of different catheters were observed in the scanning electron microscope (SEM). The results obtained from different
types of fungal infectivities are discussed statistically. The values of the variances (P) less than 0,05 were considered
significant.
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Results revealed that more than 7% of catheters were altered by Candida sp. According to their age bracket, there was no
significant difference between nosocomial infections in young patients and the oldest since the p-value was greater than 0,05
(P > 0,05). They have roughly the same rates of infection with a slight increase for elderly patients (Figure 1A). According to
[7, 8, 9], age over 65 years is a factor predisposing to infection. However, younger patients with penetrating trauma have the
greatest risks [10].

Figure 1. Rates of catheters infections according the patient’s age bracket (A) and the patient’s gender (B).

Similarly to the age bracket, the patients’ gender appears not to have any effect (Figure 1B), there was no significant
difference regarding the sex of patients (P > 0,05). Our results are in agreement with those of Chow et al., (2008), these authors
have found no significant difference in patients’ gender [11]. Conversely, Paulitsch et al., (2009) reported that the isolates of
Candida sp. from catheters are significantly positive in men than women [12].
On the other hand, the SEM images showed different structures of biofilms, but no difference was observed in regard to the
gender or age of patients. According to the species of Candida sp, blastospores and filamentous forms were observed on the
catheters’ surfaces implanted in the both groups of patients; young and old (Figure 2).

Figure 2. Biofilms’ structure of Candida albicans (A) and Candida glabrata (B). Blastospores (circle) and filamentous forms (arrows) are surrounded by
extracellular matrix (ECM), (Magnitude: A x 2500, B x 2800).

Conclusion
As conclusion, patient age and gender does not necessarily constitute a fundamental parameter of the severity of nosocomial
infections; in particular, fungal biofilms formed on catheters’ surface. As a final point, further researches are necessary to
confirm these results and to analyze the predisposing factors. ■

295

2014; 2(6): 293-295

S.M.L. Seddiki
S.M.L. Seddiki is a lecturer at University Center of Naâma. He had these degrees of undergraduate
and graduate at the University of Tlemcen - Algeria. Seddiki’s research contributes to the struggle
against fungal nosocomial infections, particularly those caused by Candida sp, he proposed the term:
INFECTIVITY to distinguish fungal infections from simple contamination.
seddiki.med@gmail.com

Z. Boucherit-Otmani
Z. Boucherit-Otmani is graduated from the University of Tlemcen and is the director of the lab:
Antifungal Antibiotic, Physico-chemical synthesis and biological activity – University of Tlemcen.
She contributed to several scientific researches into the medical field and Biochemistry.
D. Kunkel
D. Kunkel is an award-winning photomicrographer and research scientist whose images appear
worldwide in print, film, and electronic media. Dennis received technical training in specialized
microscopies while earning his undergraduate and graduate degrees at the University of Washington
(Seattle, Washington USA). In the course of his studies, and during the research career that followed,
Dennis's skill as a microscopist allowed him to make significant contributions in the fields of botany,
microbiology and neurobiology. Collaborative efforts with fellow researchers produced results in
other disciplines of science (including zoology, microbiology, and materials science). Fifty-eight
research papers authored or co-authored by Dennis Kunkel appear in scientific journals between 1973
and 2015.

References
[1]

Seddiki S.M.L., Boucherit-Otmani Z., Bettioui R.A., Boucherit K., Taleb M. and Kunkel D. (2015) Nosocomial Fungal Infectivities: In
Vivo Formation of Candida Biofilms on Catheters Surfaces. American Journal of Microbiology and Biotechnology; 2: 38-43.

[2]

Rebiahi S.-A., Rahmoun M., Seddiki S.M.L., Kadi K., Belhadji F., Chabni N., Kunkel D. (2014) Nosocomial infections caused by
Staphylococcus aureus biofilm producer in the neonatal unit of the hospital specialist mother-child of Tlemcen, Algeria. Journal de
pédiatrie et de puériculture; 27: 228-235.

[3]

Chandra J., Mukherjee P.K., Ghannoum M.A. (2008) In vitro growth and analysis of Candida biofilms. Nat Protoc; 3: 1909-1924.

[4]

Fox E.P., Bui C.K., Nett J.E., Hartooni N., Mui M.C., Andes D.R., Nobile C.J. and Johnson A. D. (2015) An expanded regulatory
network temporally controls Candida albicans biofilm formation. Molecular Microbiology; 96: 1226-1239.

[5]

Douglas L.J. (2003) Candida biofilms and their role in infection. Trends Microbiol; 11: 30-36.

[6]

Karlović Z., Perić M., Vladić D., Kosjerina A. and Majerić-Kogler V. (2013) The significance of demographic factors (age, sex,
preoperative physiological status) and type of surgery on patients’ outcome in ICU. Signa Vitae; 8: 42 - 48.

[7]

Stéphan F., Cheffi A. and Bonnet F. (2001) Nosocomial infections and outcome of critically ill elderly patients after surgery.;
Anesthesiology; 94: 407-14.

[8]

Develoux M. and Bretagne S. (2005) Candidoses et levuroses diverses. EMC-Maladies Infectieuses; 2: 119 - 139.

[9]

Gavazzi G., Mallaret M.R., Couturier P., Iffenecker A. and Franco A. (2002) Bloodstream infection: differences between young-old,
old, and old-old patients. J Am Geriatr Soc; 50: 1667-1673.

[10] Bochicchio G.V., Joshi M., Knorr K.M. and Scalea T.M. (2001) Impact of nosocomial infections in trauma: does age make a
difference? J Trauma; 50: 612-7; discussion 617-9.
[11] Chow J.K., Golan Y., Ruthazer R., Karchmer A.W., Carmeli Y., Lichtenberg D., Chawla V., Young J. and Hadley S. (2008) Factors
Associated with Candidemia Caused by Non-albicans Candida Species versus Candida albicans in the Intensive Care Unit. Clinical
Infectious Diseases; 46: 1206- 1213.
[12] Paulitsch A. H., Willinger B., Zsalatz B., Stabentheiner E., Marth E. and Buzina W. (2009) In-vivo Candida biofilms in scanning
electron microscopy. Medical Mycology; 47: 690–696.

