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ABSTRACT 
Health care staff members working in hospitals can be a significant cause of horizontal transmission of Methicillin 
resistant Staphylococcus aureus. A prospective study was performed to evaluate the prevalence of multidrug 
resistant Staphylococcus aureus among healthcare staff members in the main surgical intensive care unit of a tertiary 
care hospital in Lahore. The method involved isolation and identification of methicillin resistant staphylococcus 
aureus and were categorized as multi-drug resistant based on their antibiogram against different antibiotic groups. 
The overall prevalence was 39% with highest isolation from nurses 74.4%. All MRSA isolates were found resistant 
to lincomycin, ampicillin, Piperacillin & Tazobactam combination, tetracycline and fusidic acid (100%) whereas 
resistance to imipenem and amoxicillin was much higher i.e. 94.9% and 84.6% respectively. Both vancomycin & 
linezolid resistant strains were observed with greater resistance for vancomycin 38.5% as compared to linezolid 
20.5%. All MRSA isolates were found resistant to three and more groups of antibiotics and declared multidrug 
resistant Staphylococcus aureus. The prevalence of MDR-SA among healthcare staff members is an indicative of 
potentially grave consequences being a source of transmission of infections that are difficult to treat and may result 
in high morbidity and mortality. 
 
Keywords: SICU: Surgical Intensive care unit, MRSA: Methicillin-resistant Staphylococcus aureus, Health-care 
Staff members, Linezolid resistant strains, MDR-SA: multidrug resistant Staphylococcus aureus. 
 
INTRODUCTION: 
Methicillin resistant Staphylococcus aureus was 
first reported in 1961(Barber, 1961). It remains 
endemic in the hospitals and health-care settings 
and major causative agent for a number of health-

care associated infections (Klevens et al. 2007, 
Anderson et al. 2007, Guyot and layer, 2006). 
Sources of dispersal of this pathogen includes its 
colonization in the affected personnel, shedding 
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of this pathogen from skin scales contaminated 
with MRSA and transmission while working in 
close proximities with these affected people 
(Popovich et al. 2013). Approximately 1-3 
percent human population harbor MRSA and is 
asymptomatic carrier (Grundmann et al. 2006). 
It is now an established fact that health care 
workers are an important source of transmission 
of this pathogen (Nathwani et al. 2008).  The 
spread of this bug may be through contact with 
the affected patients (Dulon et al. 2014) and may 
colonize in anterior nares of these health care 
professionals working in the premises 
contaminated with this pathogen (Albrich et al., 
2008, Lessing et al. 1996).  
The horizontal transmission of MRSA is a 
significant problem especially in the intensive 
care unit settings presented with immuno-
compromised patients. Treatment complicate, 
Over the period of decades MRSA has 
established itself as the main cause of nosocomial 
and hospital acquired infections (Jarvis et al. 
2007). because of the mobile genetic elements 
conferring resistance not only to a single class of 
beta-lactam antibiotics i.e. penicillin’s but high 
resistance to cephalosporins and carbapenems as 
well. The present study was conducted to 

determine the prevalence of multidrug resistant 
Staphylococcus aureus from health care staff 
members in the surgical intensive care unit of a 
tertiary care hospital. 
 
MATERIAL & METHODS: 
Sampling: The Health care staff members 
working in Surgical Intensive Care Unit (SICU) 
of a large tertiary care Hospital in Lahore were 
screened for presence of methicillin resistant 
Staphylococcus aureus from Jan 2018 to March 
2018. A total of 100 samples of health care staff 
members such as doctors (20), nurses (54), ward 
boys (16) and dressers (10) were collected from 
anterior nares using sterile swabs (MANTACC). 
Samples were transported to microbiology 
laboratory of University of Veterinary and 
Animal Sciences at 4ºC. 
Isolation and biochemical characterization of 
MRSA Samples were streaked on Staph110 agar 
media (Oxoid - CM0145) and incubated for 24 
hours. Post incubation representative colonies 
were selected and identified as Staph. aureus by 
Gram staining, catalase test, and biochemical 
characterization following Bergey’s manual of 
determinative bacteriology 9th Edition (1994) 
(figure 1). 
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Figure 1: Biochemical identification of Staphylococcus aureus isolates from Health care staff members 
All Staph. aureus isolated were further processed to screen for methicillin resistance using Cefoxitin disc 
diffusion test (CLSI, 2012). A lawn of approximately 1× 108 CFU/mL (0.5McFarland) culture suspension 
was spread on the surface of Muller Hinton media and 30 µg cefoxitin discs were applied on inoculated 
surface. Strains with zone size ≤ 21mm were considered MRSA (Taj, Abdullah et al. 2010). The MRSA 
isolates were further confirmed by growth on Chromogenic MRSA medium (CHROMagar). Rose to mauve 
colored colonies confirmed MRSA on chromogenic MRSA agar (Marlowe and Bankowski 2011) (figure 
2). 

 

 
Figure 2: Screening of MRSA by Cefoxitin Disk Diffusion Method and Growth on Chromogenic MRSA medium 

 
Molecular Confirmation of MRSA:   
For the confirmation of MRSA, mecA gene was amplified from all MRSA isolates (Al-Ruaily and Khalil 
2011). DNAs were extracted using Vivantis Nucleic acid extraction kit GF-1. Agarose gel electrophoresis 
was used for confirmation of DNA presence and was analyzed for bands by placing the gel in a gel doc 
system (Shytle et al., 2004). Amplification of mecA was done by using specific primers CGT ATT GAG 
ATT TCA GTA GAT AAT ACA ACA (Reverse primer) & AAT CTT TGT CGG TAC ACG ATA TTC 
TTC ACG (forward primer) as described previously by Martineau et al. (1998).  
25 μl Reaction mixture was prepared for each sample containing 1µl DNA, 0.75 µl of mecA specific primer 
of Methicillin resistant S. aureus, 2.5 µl MgCl2, 2 µl of PCR buffer and water for injection 15.2 µl. Primers 
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used were by Martineau et al., 1998 and procedure standardized using gradient PCR for 35 cycles each of 
denaturation at 94°C for 30 sec, annealing at 60°C for 30 sec and extension step at 72°C for 45 secs and the 
final extension was performed at 72°C for 10 min. Finally the amplicons were confirmed by electrophoresis 
in 2% agarose gel containing ethidium bromide and visualized in a gel documentation system (BioRad, 
USA) as seen in figure 3. 

 
Figure 3: mecA gene confirmation in MRSA isolates from health care staff members 
Screening of MDR-SA 
All the isolated MRSA were screened for resistance against different antibiotic groups using Kirby Bauer 
disk diffusion method (1996). The representative antibiotics selected were Piperacillin (30µg), 
Ampicillin(10µg), Amoxicillin (10µg), Piperacillin with Tazobactam (85µg), Imipenem (10µg), 
Meropenem (10µg), Vancomycin (30µg), Teicoplanin (30µg), Linezolid (30µg), Azithromycin (15µg), 
Lincomycin (2µg), Clindamycin (10µg), Tetracyclin (30µg), Amikacin (30µg), Levofloxacin (5µg), 
Sparfloxacin (5µg), Moxifloxacin (5µg), Tigecyclin (15µg), Fusidic acid (10µg). Based on this antibiogram 
these MRSA isolates from health care staff members were categorized as multi-drug resistant if organism 
showed resistance against three or more than three groups of antibiotics (Magiorakos et al. 2012) (figure 4).  

 
Figure 4: Screening of Multi-drug resistant Staphylococcus aureus (MDR-SA) using Kirby Bauer disc diffusion 
method. 
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RESULTS: 
Methicillin resistant Staphylococcus aureus were isolated from nasal swabs of health care staff members 
and evaluated for multiple drug resistance. Out of 100 samples, 77 (77%) were Staphylococcus aureus 
based on mannitol fermentation and 39 (39%) were declared as MRSA by Cefoxitin disk diffusion method 
and growth on chromogenic MRSA medium. Upon molecular confirmation all MRSA isolates were found 
positive for presence of mecA gene having amplicon size of 532bp.  
Highest MRSA isolation among the health care staff members was observed for Nurses 29(74.4%). MRSA 
was also isolated from nasal swabs of doctors 3(7.7%), ward boys 3 (7.7%) and dressers 4(10.3%) working 
in the surgical intensive care unit (SICU).  Prevalence rate of MRSA isolates from nasal swabs of SICU 
health care staff members presented in table 1. 

 
Table 1: Prevalence rate of MRSA isolates from nasal swabs of Central ICU health care staff members 

 

Sr.# Health care Staff members No. of samples 
Frequency of 
Staph. aureus 

 

Frequency of 
MRSA isolates 

1 Doctor 20 9 (11.7%) 3 (7.7%) 
2 Nurses 54 47 (61%) 29 (74.4%) 
3 Ward Boys 16 12 (15.6%) 3 (7.7%) 
4 Dressers 10 9 (11.7%) 4 (10.3%) 

Total 100 77 (77%) 39 (39%) 
 

All the MRSA isolates (n=39) from health care staff members exhibited 100% resistance to lincomycin, 
ampicillin, piperacillin+tazobactam, tetracycline and fusidic acid. Resistance to imipenem (94.9%) and 
amoxicillin (84.6%) was much higher. Lowest resistance of isolates recorded was to tigecycline, amikacin, 
meropenem and azithromycin 10.3% each. Vancomycin and linezolid resistant strains were also observed 
with greater resistance for vancomycin 38.5% (15 isolates) as compared to linezolid 20.5% (8 isolates). 
Less resistance was observed for teicoplanin 15.4%. Moderate resistance was observed for Moxifloxacin 
(51.3%) and Sparfloxacin (64.1%) whereas levofloxacin was found least resistant among fluoroquinolones 
(20.5%). Results for antibiotic resistance of isolates from health care workers are presented at table 2. 
Table 2: Resistance pattern of MRSA isolates from SurgicaI Intensive Care Unit health care staff members 
 Antimicrobial Class Class Representative HCWs (n=39) 
1 
 

Beta-lactams: 
Extended spectrum Penicillin  
 
 
 
Extended spectrum Penicillin with beta 
lactam inhibitor 
 
Carbapenem class of beta lactams 

 
Piperacillin(PRL) 
Ampicillin (AM) 
Amoxicillin (AX) 
 
Tazocin (Piperacillin + Tazobactam) (TPZ) 
 
 
Imipenem (IPM) 
Meropenem (MEM) 

 
27(69.2%) 
39(100%) 
33(84.6%) 
 
39(100%) 
 
 
37(94.9%) 
4(10.3%) 

2  Glycopeptide 
  

Vancomycin (VA) 15(38.5%) 
Teicoplanin (TEC) 6(15.4%) 

3  Oxazolidinone Linezolid (LNZ) 8(20.5%) 
4 Macrolides Azithromycin (AZM) 4(10.3%) 
5 Lincosamide Lincomycin (L2) 39(100%) 
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Clindamycin (DA) 10(25.6%) 
8 Tetracyclines Tetracycline (TE) 39(100%) 
9 Aminoglycosides Amikacin(AK) 4(10.3%) 
10 Fluoroquinolones Levofloxacin (Third Generation) (LEV) 8(20.5%) 

Sparfloxacin (Third Generation)  (SPX) 25(64.1%) 
Moxifloxacin (Fourth Generation) (MXF) 20(51.3%) 

11 Glycylcycline Tigecyclin (TGC) 4(10.3%) 
12 Fusidanes Fucidic Acid (FA) 39(100%) 

 
The multidrug resistant pattern of MRSA isolates from Health Care staff members against different 
groups of antibiotics is presented in table (3). All these isolates (n=39) were resistant to 3 groups 
(100%), 89.7% (35 isolates) were resistant to 4 groups, 46.1% (18 isolates) were resistant to 5 groups, 
23.1% (9 isolates) were resistant to 6 groups, 10.3% (4 isolates) were resistant to 9 groups and 5.1% (2 
isolates) were resistant to 10 groups of antibiotics. As all isolates were resistant to more than two 
classes of antibiotics, therefore all were declared as multiple drug resistant MDRs. 
 

Table 3: Multidrug resistance pattern of MRSA isolates from samples of Surgical ICU health care staff members 

No. of Antibiotic 
groups resistant 

Resistance Pattern 
No. of 

Isolates 
n= 39 

MDR 
Percentage 

3 
(Fusidanes, β-lactam antibiotics, Macrolides) 
(Fusidanes, Lincosamides, β-lactam antibiotics) 39 100 

4 

(Fusidanes, Lincosamides,  β-lactam antibiotics, 
Macrolides) 
(Lincosamides, β-lactam antibiotics,  Tetracyclin, 
Macrolides) 

35 89.7 

5 
(Fusidanes, Lincosamides,  β-lactam antibiotics,  
Tetracyclin, Macrolides) 

18 46.1 

6 
(Fusidanes, Lincosamides, Fluroquinolone, β-lactam 
antibiotics,  Tetracyclin, Macrolides) 9 23.1 

9 
(Glycopeptides, Oxazolidinone, Fusidanes, Lincosamides, 
Fluroquinolones, β-lactam antibiotics, Tetracyclines, 
Aminoglycosides, Macrolides) 

4 10.3 

10 
(Glycopeptides, Oxazolidinone, Glycylcycline, Fusidanes, 
Lincosamides, Fluroquinolones, β-lactam antibiotics, 
Tetracyclines, Aminoglycosides, Macrolides) 

2 5.1 

 
DISCUSSION: 
Health care staff members are believed to play a 
significant role in horizontal transmission and 
dissemination of methicillin resistant 
staphylococcus aureus (Lederer et al. 2009). The 
transmission primarily occurs via one to one 
contact without practicing hand hygiene and 
decontamination strategies while moving to the 
next patient (Cimolai 2008, Dulon et al. 2014). In 
the present study almost half of S. aureus isolates 

from health care staff members were methicillin 
resistant and more alarming was the fact that all 
were multidrug resistant. This increased isolation 
from health care workers was evident by the 
nature of their work (King et al. 2006). Albrich 
and Harbarth (2008) reviewed 127 papers from 
1980 – 2006 regarding the prevalence of MRSA 
in health care workers and reported that MRSA 
carriage rate in health care workers in developed 
countries was 1-5% but transmission rates from 
these colonized health-care workers reported to 
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be 93% where as in underdeveloped countries the 
prevalence of MRSA in health care workers in 
intensive care units reported to be between 5-
60%. This supports the current findings reporting 
MRSA prevalence to be 39% among the 
healthcare staff members. In the present study 
highest isolation was from Nurses (74.4%). This 
upsurge in isolation of MRSA from nursing staff 
is reported globally as evident by a systematic 
review of thirty one studies available on MRSA 
carriage in Health care workers from Europe and 
United States (Dulon et al. 2014) and also 
supported by studies in neighboring countries 
like India. 
 A recent study in large tertiary care hospital in 
India reported the similar results i.e. 58.33% 
from nurses, 50% from receptionist, 37.5% from 
sweepers, 28.7% from doctors and 16.66% from 
lab technicians (Singh et al. 2012). Another study 
in a tertiary care hospital in India also mentioned 
high prevalence of MRSA from the healthcare 
staff members of different departments with 
considerably high prevalence in emergency and 
surgical departments (Mathai et al. 2013).   But 
another study conducted in intensive care settings 
in Kasturba Medical College hospital, Mangalore 
hospital reported considerably low MRSA 
isolation from healthcare staff members (citation 
missing).  
 The reasons for such low MRSA isolation being 
the practice of infection control policies and strict 
adherence to them (Radhakrishna et al. 2013). 
Also in Netherlands low incidence of MRSA 
carriage in health care workers is reported due to 
regular screening of healthcare workers in 
contact with patients having MRSA infection and 
implementation of such practices proved to be an 
effective step in infection control management in 
their clinical settings (Bode et al. 2011).  
   The current study have also presented an 
overall increase in the antibiotic resistance as 
evident from antibiogram results reporting 100% 
(39 isolates) MRSA isolates resistant to 
following 5 antibiotics i.e. lincomycin, fusidic 
acid, tetracyclin ampicillin and tazocin. 

Resistance to vancomycin and linezolid was also 
observed with higher value for vancomycin 
38.5% and 20.5% for linezolid. An increase in 
antibiotic resistance has been observed over the 
years in our clinical settings. Till to date MRSA 
has been resistant to majority of members of beta 
lactam antibiotics and to the other antibiotics as 
well (Kim et al. 1997). The main antibiotics used 
in the clinical management of MRSA include 
members of glycopeptides antibiotics and 
Oxazolidinone. Currently the major rising issue is 
the increased resistance to vancomycin due to its 
overuse and resulting into emergence of 
vancomycin- resistant Staphylococcus aureus 
(Mimica et al. 2007).  Moreover, based on their 
antibiotic resistance profile 100% MRSA isolates 
in present study were MDRs.  
The reasons for this high drug resistance 
primarily being poor hygiene practices, lack of 
adherence to infection control policies and 
practices, lack of antibiotic recycling 
programmes and irrational utilization of 
antibiotics (Albrich and Harbarth 2008). No 
study previously available in Pakistan reporting 
for resistance of health care staff members to 
various antibiotics to a wide extent. Overall 
lesser resistance was reported in developed 
countries where antibiotic drug utilization review 
based antibiotic utilization policy is adopted, 
infection control strategies are strictly 
implemented (Coia et al. 2006) and a regular 
surveillance data regarding screening of health 
care staff members is available to keep a close 
watch on emergence of such multidrug resistant 
pathogens (Bode et al. 2011).  
Studies must be executed that objectively 
evaluate the presence of multiple drug resistant 
organisms especially MDR Staphylococcus 
aureus being endemic in our clinical settings 
(Grundmann et al. 2006) with highly virulent 
attributes and augmented resistance to almost all 
currently available treatment options increasing 
the difficulty in management and treatment of 
such infections (Levy and Marshall 2004). 
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CONCLUSION: 
The present study documents the increased 
isolation of MDR-MRSA from healthcare staff 
members. It is an indicative of potentially grave 
consequences being a source of horizontal 
transmission of infections that are difficult to 
treat and may result in high morbidity and 
mortality. The routine screening of health care 
staff members must be performed to disseminate 
its horizontal transmission especially in intensive 
care unit settings 
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