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Abstract 
The aim of this study was to the evaluation of frequency and distribution of Serratia marcescens in 
the hospital departments and determination of antimicrobial resistance of the isolated strains. 
Methods: The study included 81 Serratia marcescens strains isolated from 61 patients hospitalized 
in the in the different hospital wards of Al-Noor Specialist Hospital within the period from 1/11/ 
2012 to 1/11/2013. The strains were isolated from wound swabs, blood cultures, sputum, urine 
culture, fluid, catheter and throat swab, wound swabs, blood cultures and cerebrospinal fluid. Re-
sults: The isolates were identified by conventional method and the results and susceptibility test-
ing were confirmed by VITEC-2 Compact. Most frequently Serratia marcescens has been implicated 
in ICU [21%] followed by male medical [18.5%] and emergency department [12.3%]. The resis-
tance of Serratia strains was high, excepting imipenem (15%), Meropenem (27) and the resistance 
was higher with ampicillin (97.5%), Cefoxitin (90%) and Tetracycline (86%). Conclusion: Conti-
nuous monitoring of nosocomial infections is indispensable. Phenotypic characterization of the 
isolates is useful for studying the relationship of microbial pathogens. 
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1. Introduction 
Serratia marcescens is opportunistic pathogen causing nosocomial infection. The organism has been implicated 
abroad range of infections including respiratory tract, bloodstream, central nervous system, urinary tract and epi- 
glottitis [1] [2]. 

Patients most at risk are those in intensive care units who are subjected to medical devices, especially central 
venous catheters, and those treated with broad-spectrum antimicrobial drugs [3]. The first description of noso-
comial infection caused by Serratia marcescens was Wheat’s report of 11 cases over a 6-month period in 1951 
at Stanford University Hospital [4]. Infections caused by this organism have been reported with increasing fre-
quency since 1960 [5]. Serratia marcescens has expressed the ability to survive and grow under extreme condi-
tions, including in disinfectants, antiseptics and double-distilled water [6]. Serratia can be easily spread in the 
nosocomial environment and contaminate medical equipment, instruments, commercial fluids, disinfectants and 
dispensers [1]. Poor adherence to hand hygiene of healthcare staff is also implicated in infections and outbreaks 
[7]. Multidrug resistance of serratia strains poses another serious threat for patient, restricting therapeutic op-
tions. 

Serratia spp. constitutively possesses chromosomally encoded, inducible AmpC-lactamases, and may acquire 
plasmid-mediated extended-spectrum-lactamases (ESBLs). Therefore, they have the ability to develop resistance 
to many lactam antibiotics [8] [9]. Patients with S. marcescens infections often receive empirical antimicrobial 
agents before information about antimicrobial susceptibility becomes available. The empirical antimicrobial 
agents used often include extended-spectrum-lactam drugs, such as third- and fourth-generation cephalosporin’s, 
and carbapenems. Several studies have demonstrated that multidrug-resistant strains of S. marcescens can cause 
serious nosocomial infections [10] [11]. In the current study we analyzed the distribution of Serratia marcescens 
strains in the Al-Noor Specialist Hospital in the western part of Saudi Arabia, and evaluated the risk factors of 
outbreak of Serratia marcescens and their resistance to the antibiotics, and the importance of continuous moni-
toring of nosocomial infection.  

2. Methods 

The study was conducted at a Al-Noor Specialist Hospital in the western part of Saudi Arabia. Retrospectively, 
the medical records of patients who were diagnosed with Serratia marcescens infection were reviewed and data 
were extracted. The analysis included all isolates of Serratia marcescens from hospitalized patients Involving 61 
patients, in the different wards of the Hospital involved in this study. Serratia marcescens strains in our study 
were isolated from various clinical specimens, wound swabs (26), blood cultures (26), fluid (3), sputum (15), 
urine culture (7), catheter (2), and throat swab (2) within the period from 1/11/2012 to 1/11/2013. The microbi-
ology laboratory had performed identification of Serratia marcescens based on conventional biochemical testing 
according to the CLSI (Clinical Laboratory Standard Institute) [12] and the species confirmation were conducted 
by Microscan for automated bacterial identification testing system. And the interpretative criteria established by 
the Clinical Laboratory Standards Institute (CLSI) guidelines [13]. Antimicrobial susceptibility testing was per-
formed by Microscan for automated bacterial susceptibility testing system, bacterial inoculated were prepared 
by suspending the freshly grown bacteria in normal sterile saline adjusted to a 0.5 McFarland standard. Antimi-
crobial susceptibility was determined for ampicillin, Cefepime, Ceftazidime, Piperacillin/Tazobactam, Tetracyc-
line, Gentamycin, Amikacin, Cefoxitin, Cefotaxime, Imipenem, Ciprofloxacin, Meropenem, Trimethoprim/ Sul- 
famethoxazole, Tigecycline, Moxifloxacin, Fosfomycin and Ertapenem. The statistical data were analyzed by 
descriptive statistical values (statistical measures of counting-frequencies, percentages). 

3. Results 
A total of 81 Serratia marcescens strains were isolates from 61 patients hospitalized in the different hospital 
wards. Serratia marcescens infections were registered in ICU [21%] followed by male medical [18.5%], emer-
gency department [12.3%], female medical [7.4%], Critical Care Unit (CCU) [6.2%], Diabetic Foot Dressing 
[6.2%], Orthopedics [6.2%], E.N.T. Unit [6.2%], Urology [4.9%], Surgery [3.7%], Plastic Surgery [3.7%], Pe-
diatric medical [2.4%], Hemodialysis [2.4%], and neurosurgery [1.2%] (Table 1). 

Serratia marcescens strains in our study were isolated from various clinical specimens, wound swabs [32%], 
blood cultures [32%], sputum [18.5], urine culture [8.6%], fluid [3.7], catheter [2.5%] and throat swab [2.5%] 
(Table 2). 
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Table 1. Illustrates the distribution of the Serratia marcescens isolated in different hospital wards compared 
with the number of patients.                                                                     

Number of Patient % Number of strains Hospital department 

2 6.2 5 CCU 

3 6.2 5 Diabetic Foot Dressing 

5 6.2 5 Female Medical (A) 

1 1.2 1 Female Medical (B) 

2 2.4 2 Female Plastic Surgery 

2 2.4 2 Female Surgery 

1 2.4 2 Hemodialysis (A.K.C.) 

13 21 17 ICU 

1 4.9 4 Male Ent 

13 18.5 15 Male Medical (B) 

1 1.2 1 Male Neurosurgery 

9 12.3 10 Emergency department 

1 1.2 1 Male Plastic Surgery 

1 1.2 1 Male Surgical 

2 6.2 5 Orthopedics 

2 2.4 2 Pediatric Medical 

2 3.7 3 Urology 

61 100 81 Total 

 
Table 2. Illustrates the localizations in the body of the infections produced by Serratia marcescens.               

% No. S. marcescens isolates Clinical specimens 

3.7 3 Fluid, Other Body 

18.5 15 Sputum 

32 26 Blood 

2.5 2 Tip, Catheter 

32 26 Wound 

2.5 2 Throat Swab 

8.6 7 Urine Culture 

100 81 Total 

 
The strains were identified with current phenotypic methods and antibiotic susceptibility patterns. The iso-

lated showed resistance of, ampicillin (97.5%), Cefoxitin (90%), Tetracycline (86%), Piperacillin/Tazobactam 
(63%), Moxifloxacin (60%), Ceftazidime (59%), Fosfomycin (58%) and Tigecycline (53%). Isolates remained 
susceptible to, Imipenem (85%), Meropenem (73%), Gentamycin (69%), Amikacin (67%), Cefepime (67%), 
Trimethoprim/Sulfamethoxazole (59%), Ertapenem (57%), Ciprofloxacin (51%) and Cefotaxime (41%) (Table 
3). 

The most active antibiotic being Imipenem and Meropenem. Resistance to other tested antibiotics was varia-
ble with significantly higher resistance to ampicillin, cefoxitin and Tetracycline. The most common infections 
caused by Serratia marcescens the hospital were wound and blood stream infections (64%), followed by pneu-
monia (18.5%). 
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Table 3. Illustrates the percentages of the resistant of 81 Serratia marcescens strains for each of the tested 
antibiotics..                                                                                  

Resistant 
rate (%) 

Number of resistant 
isolates 

Susceptibility 
rate (%) 

Number of  
susceptible isolates Antimicrobial agent 

14.8 12 85.2 69 Imipenem 

27 22 73 59 Meropenem 

31 25 69 56 Gentamycin 

33 27 67 54 Amikacin 

33 27 67 54 Cefepime 

41 33 59 48 Trimethoprim/Sulfamethoxazole 

43 35 57 46 Ertapenem 

49 40 51 41 Ciprofloxacin 

49 40 51 41 Cefotaxime 

53.1 43 46.9 41 Tigecycline 

58 47 42 41 Fosfomycin 

59 48 41 33 Ceftazidime 

60.5 49 39.5 32 Moxifloxacin 

63 51 37 30 Piperacillin/Tazobactam 

86.5 60 13.5 11 Tetracycline 

90.1 73 9.9 8 Cefoxitin 

97.5 79 2.5 2 Ampicillin 

4. Discussion 

In our study, 81 Serratia marcescens were isolated. During the study from 61 patients hospitalized in the differ-
ent hospital wards. There have been initially analyzed the frequency of isolation of the Serratia marcescens 
strains from various biological products from patients hospitalized in 2013. Serratia marcescens more frequent-
ly etiological involved in blood stream infections, wounds infections, followed by the infections of lower respi-
ratory tract and urinary tract infections. Rarely, Serratia marcescens was isolated from peritoneal, pleural and 
joint fluids. Previous studies demonstrated variable distribution of Serratia marcescens in different hospital 
wards. Over the last 40 years, Serratia marcescens has become important cause of nosocomial infections. There 
have been many reports concerning the identification, antibiotic susceptibility, pathogenicity and epidemiologi-
cal investigation of this microorganismism [14]-[16]. Outbreaks have been described in a variety of clinical set-
tings and different environmental sources have been identified as reservoirs. Several studies described infections 
caused by Serratia marcescens associated with contaminated disinfectants and antiseptics [17]. Bosi et al. re-
ported outbreak of Serratia marcescens infection in the neurosurgery intensive care unit due to contamination of 
hexetidine solutions [18]. Patients with Serratia marcescens respiratory tract infections may become colonized 
with Serratia marcescens after instrumentation, reported outbreaks being associated with contaminated bron-
choscopes [19]. Serratia marcescens is able to colonize the hospital environment and equipment, having a pre-
dilection for growth in moist areas. Soaps, distilled water, sponges, irrigating fluids and hand lotions have been 
implicated as a source in previous reports [20]. The antibiotic susceptibility pattern observed in our study is in 
accordance with some previous studies. All Serratia marcescens isolates in the current study were susceptible to 
Imipenem and Meropenem to high degree. Resistance to Gentamycin, Amikacin, trimethoprim/sulfamethox- 
azole, Cefepime, Ertapenem, Ciprofloxacin, Cefotaxime and Ceftazidime were variable degrees. The resistance 
was higher with Ampicillin, Cefoxitin and Tetracycline. The wide distribution of Serratia strains in different 
hospital wards illustrated by this study as also the various localizations of the infections produced by these 
strains are in accordance with other published results of similar studies [21]-[24]. Like in the case of other mul-
tidisciplinary hospitals, there have been found different levels of resistance to various antibiotics, the most active 
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antibiotic being imipenem [25]-[27]. Serratia infections may be difficult to treat as they may exhibit multidrug 
resistance. Spread of these resistant strains poses a significant threat among hospitalized patients. Nosocomial 
infections with multidrug resistant organisms (MDROs) are a major cause of morbidity and mortality. A lot of 
patients were colonized with MDROs on admission, indicating the importance of screening on admission to in-
tensive care units (ICUs). Screening on admission allows early detection and limits dissemination of these 
strains with application of appropriate control measures. The factors which predispose colonization and infec-
tion with MDROs are most often transmitted among patients by the hands of personnel. So, it was suggested that 
permanent control of personnel is necessary [28]. Our findings were identical with some results on the studies in 
the world and different with others. But the resistance of bacteria to antibiotics rises in all the studies that have 
been made. Making it an important source of infection in hospitals must be addressed and control for not in-
creasing the spread of these infections. 

5. Conclosions  

1) Serratia marcescens could be isolated from diverse wards, especially from Intensive Care Unit [21%] fol-
lowed by male medical [18.5%] and emergency department [12.3%]. 

2) The resistance of Serratia marcescens to antibiotics was high, excepting imipenem [14%] that proved to be 
a reserve antimicrobial for the infections with these strains. For aminoglycosides, the resistance was in the case 
of gentamicin [31%] but there were also been found strains resistant to amikacin [33%]. For all antimicrobials 
currently used in the treatment of urinary infections the percentages of resistant Serratia marcescens were high. 

3) The obtained results indicate the importance of identifying Serratia marcescens as a significant agent of 
nosocomial infections and of the detection of multi-drug-resistant strains that could cause therapeutic difficul-
ties.  

4) Early implementation of infection prevention and control measures, including adequate decontamination of 
chest tube drainage devices between each patient, controlled the extent of the outbreak promptly.  

5) Strict adherence to appropriate infection prevention and control standards is essential to avoid transmission 
of this organism in the healthcare environment. 
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