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Cultural and Molecular Evidence of Legionella pneumophila in Dental 

Unit Waterlines in the West Bank, Palestine 

  

Prepared by: Mutasem Zuheir Hilmi Burghal 

Supervisor: Dr. Dina Bitar 

 

Abstract 

Legionella spp. is a Gram-negative, rod-shaped, a strictly aerobic and nutritionally 

fastidious bacterium. Legionella pneumophila is ubiquitous in aquatic environments and 

water distribution systems, including dental unit waterlines (DUWLs). Legionellosis is the 

disease caused by Legionella bacteria including Legionnaires’ disease (LD),a fatal type of 

pneumonia, and the less acute form Pontiac fever, a flu-like illness. Among the 59 species 

and 70 serogroups of Legionella spp., L. pneumophila is the major cause of sporadic and 

outbreak legionellosis (91.5%), and serogroup 1 is the predominant serotype (84.2%). 

Many studies have demonstrated bacterial contamination of dental unit waterlines 

(DUWLs). When Legionella enters the DUWL from the main water reservoir, biofilms are 

formed on the inner surface of the waterlines. Biofilm provides suitable conditions for 

colonization and growth of Legionella within plumbing systems. Infection with Legionella 

occurs as a result of inhalation of aerosolized Legionella or aspiration of Legionella 

contaminated water by susceptible patients, health workers and dentists. The contamination 

of DUWLs with Legionella poses a serious health hazard for patients with chronic diseases 

and an impaired immune system. 

 Previous work in the Microbiology Research Laboratory performed a three-year (2012- 

2015) environmental surveillance of Legionella in the hospitals’ water systems of eight 

hospitals across the West Bank.The study used culture and polymerase chain reaction 

(PCR) for the detection of Legionella. Their results showed low prevalence for Legionella 

spp. of 8.3% for water samples by culture, however this percentage increased to 50% by 

PCR. As for biofilms, The Legionella in biofilms was higher, being 16.8% by culture vs. 

61% by PCR. 

In this study we undertook to determine the prevalence of Legionella in water and biofilm 

samples from Tap and DUWLs collected from the dental clinics in the faculty of dentistry 
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at Al-Quds University (AQU) in Abu Deis Jerusalem and Arab American University in 

Jenin (AAUP), and dental clinics located in three major Palestinian cities; Nablus, 

Tulkarem, and Hebron in the West Bank. 

The study samples included 185 samples, 89 (48%) water samples and 96 (52%) biofilm 

swabs, which were analyzed by cultivation dependent analysis (microbiological 

techniques) and by the cultivation-independent technique, namely PCR.  For cultivation 

dependent analysis, the Legionella count was performed as well as serotyping of the 

isolates into serogroup 1 or serogroup 2-14. For cultivation-independent analysis, DNA 

was extracted from the samples and analyzed for the study of; the bacterial population, the 

presence of Legionella genus bacteria and for the presence of L. pneumophila, using 16S 

rRNA gene, Com, Lgsp, and L1 primers respectively. Partial sequencing of the 16S rRNA 

gene for seven Legionella isolates was done for further analysis for quality assurance and 

identification. Furthermore, water samples (Tap and DUWL) were tested for physical and 

chemical parameters. All samples were collected, processed and analyzed according to 

international standard operational procedures (SOPs) ISO 11731, ISO 11731-2. 

L. pneumophila was isolated from 28 (15%) of 185 samples using cultivation dependent 

analysis and was detected in 142 (77%) of 185 samples using cultivation-independent 

analysis (PCR). PCR was 5x more sensitive than the culture technique, due to the Viable-

But-Non-Culturable (VBNC) state of L. pneumophila. L. pneumophila was the only 

Legionella spp. that was detected in positive samples. L. pneumophila sg.1 was detected in 

23/28 (82%) of the isolates, while 5/28 (18%) isolates were L. pneumophila sg. 2-14. All 

seven Legionella isolates’ DNA sequenced for the 16SrRNA gene identified with L. 

pneumophila >95.7%. To ensure the quality of the water samples, their physical and 

chemical characteristics were measured; all were within acceptable ranges compared to 

WHO guidelines, except for carbonate hardness which was above WHO levels in 12 

clinics and total hardness were above the WHO acceptable range in all clinics. 

These results show that DUWLs of the examined dental clinics are contaminated with L. 

pneumophila. This finding reveals a serious potential health risk for infection of 

immunocompromised patients, health workers and dentists post-exposure. 

The Ministry of Health (MOH) and the Palestinian Water Authority should put limitations 

and guidelines for water quality and microbiological monitoring, should advise washing of 

DUWLs with disinfectants such as chlorhexidine gluconate (CHX) or pure water and using 
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softener filters as well as routine periodic checking of DUWLs for bacterial contamination 

to ensure the health safety of patients and dentists.  
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