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Abstract 
Purpose: The present studied was performed in order to investigate the drug resistance of differ-
ent non-lactose fermenting gram negative bacteria from clinical isolates. The bacteria were mor-
phologically characterized through culturing and gram staining techniques were used for the 
identification of different bacterial strains. Methods: A total of 324 samples were collected from 
patients, after they were diagnosed by physicians at different hospitals at district Peshawar. Sam-
ples were morphologically identified by blood agar, MacConkey agar and Eosine Methylene Blue, 
identified by gram staining techniques. Modified Kirby-Bauer Disc diffusion method was used to 
test the in-vitro susceptibility of the identified isolates to different antibiotics. Results: The non- 
lactose fermenting gram negative bacteria were isolated from samples of blood (33.30%), pus/ 
wound (33.30%), urine (23.30%) and from ascetic/pleural fluids (10.20%). The study revealed 
that Pseudomonas aeroginosa showed high resistance against Gentamicin (74%) and Aztreonam 
(74%), followed by Ciprofloxacin (59.20%) and Amikacin (33.30). Tazocin was active as low re-
sistance (18.50%) is shown. More resistance was seen in Morganella morganii against Aztreonam 
(77.7%) followed by Gentamicin (62.90%), Ciprofloxacin (40.70%). Tazocin show low resistance 
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(3.70%). Multidrug resistant Proteus mirabillis was highly resistance to Gentamicin (66.60%), fol-
lowed by Aztreonam (62.90%), Amikacin (55.50%), Ciprofloxacin (40.20%) and low resistance to 
Tazocin was (22.20%). Salmonella typhi demonstrated high resistance against Amikacin (62.90%), 
followed by Aztreonam (48.10%), Tazocin (40.70%). Gentamicin showed low resistance (29.60%), 
and hence it is more active against S. typhi. Conclusions: It can be concluded from the present stu- 
dy that different species of non-lactose fermenting gram negative bacteria have shown a different 
resistivity pattern. This study is a gate way for better and suitable management strategy for the 
infections caused by non-Lactose fermenting bacteria in the sampling region. 
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1. Introduction 
To develop anti-biotic resistance is quite natural and common in microbes. It is a natural process, which cannot 
be ceased and checked due to constantly evolving nature of microbes to the chemicals around them. The pheno- 
menon is very important regarding its practical and economic implications. It is the same anti-biotic resistance 
issue that people cannot be effectively treated and have to stay ill for longer periods of time. The development of 
tolerance in microbes to more than one drug is commonly coined as multi drug resistance as per definition crite-
ria (MDR) [1]. Among different bacteria, non-fermenters are gram-negative bacteria that cannot ferment sugars 
to produced energy for their physiology of life. Such Gram negative non-fermenting bacteria (NFGNB) were 
isolated from different clinical specimens, which are usually discarded at hospital and clinical levels [2]. Be-
cause of the extreme multidrug resistance problems, species of this group offer serious challenges for healthcare 
management. As mostly, non-fermenting (gram-negative) bacteria are of niche pathogens that readily cause se-
rious and considerable infections in unhealthy individuals. Contrarily, on the other side, they are primarily 
healthcare-associated pathogens so they rarely cause infection in healthy persons [3]. 

There are many reasons which indicate that why bacterial resistance should be an important concern for phy-
sicians. Bacterial resistance often results in treatment failure, which can pose considerable economic costs, es-
pecially in critically ill patients. For the management and treatment of infections in hospitalized patients, multi- 
drug resistant bacteria required new approaches [4]. The major problem at clinic levels is emergence of multiple 
resistances. That is why the physician must know that the sensitivity level of pathogen before treatment could be 
started [5]. Antimicrobial resistance has become a major health problem worldwide, affecting every country to 
some degree. Because of the significant problem of increasing antimicrobial resistance, the global scientific 
community has tried to find new solutions; one of the most important ones is the evaluation and use of old anti-
biotic compounds. This study will help physicians, clinicians and consultants to decide its use in the most appro- 
priate clinical infections. Microbial drug resistance is an unavoidable outcome of the use of antimicrobial agents 
[6]. The present study identified the various non-fermenters by staining techniques. The non-fermenting bacteria 
were isolated from various clinical specimens from patients admitted at Services Hospital Peshawar. The study 
was conducted, to check out their clinical importance, patterns of susceptibility of anti-microbes and to recog-
nize the different health care related infections they cause [2]. 

Drug resistance also leads to prolonged epidemics, and consequently there is a greater risk of infection to oth-
ers. Self-medication and improper unauthorized use of antibiotics can also lead to drug resistance. Drug resis-
tance is a serious issue in Pakistan. Pakistan is a developing country and because of drug resistance, an enough 
chunk of revenue is annually allocated for the import of new drugs which could be alternatively used on other 
developmental programs as well. Patients are put on new drugs, and stay for a longer period in hospital. Thus 
more resources and time are consumed due to the problem of drug resistance in pathogenic microbes. 

2. Materials and Methods  
2.1. Sample Collection 
A total 350 clinical samples were included in this study. Samples were collected from patients’ diagnosed by 



M. Zahid et al.  

 
126 

physicians, at their visit to different major hospitals at Peshawar. Sampling was made from 1st March to end of 
October 2012, for a period of 6 months. Clinical isolates were collected from pus/wound, urine, ascetic/plural 
fluids and blood.  

2.2. Isolation of Clinical Specimens 
The clinical samples isolation of were carried out according to the protocol [7]. The collected samples from pus/ 
wound, blood, urine and ascetic/plural fluids were spread on blood, MacConkey and Eosine Methyline Blue 
(EMB) agar plates and incubated at 37˚C for 24 - 48 hours.  

2.3. Gram Staining 
Gram staining was carried out as early described [8] to identify the NFGNB bacteria. 

2.4. Antibiotic Sensitivity Test 
The Kirby-Bauer Disc Diffusion Method was used to test the in vitro susceptibility of the identified isolates to 
Ceftazidime (30 µg), Cefoperazone (75 µg), Ceftriaxone (30 µg), Cefepime (30 µg), Imipenem (10 µg). Pseudo- 
monas aeroginosa colonies were picked up from the culture plate with the help of a sterile platinum wire loop 
and emulsified in 4 ml of sterile peptone water to match with 0.5 McFarland turbidity standards (1.5 × 108 
cfu/ml). The surface of Mueller Hinton Agar (Oxoid, Basingstoke, UK) in a Petri dish was inoculated evenly 
through a sterile swab and for 10 minutes was allowed the agar to dry. A multichannel disc dispenser (Oxoid, 
Basingstoke, UK) was used to deposit the antibiotics discs onto the surface of the inoculated medium. The plate 
was then incubated at 37˚C for 24 hours. With measuring scale the diameters of zone of inhibition were meas-
ured in millimeters after 24 hours of period of incubation [9]. The above procedure was repeated thrice for each 
P. mirabillis, M. morganii and for S. typhi isolates. 

3. Results 
A total of 324 drug resistant bacteria were isolated from 350 clinical samples processed at Microbiology Labor-
atory of Services Hospital Lahore. The identification of bacterial strains was then identified on the basis of mor- 
phological cultural, and biochemical analysis (Table 1). The occurrence of isolates was lower in males (47%, n 
= 324) as compared to females (53%, n = 324) while highest frequency of MDR-NFGNB was observed among 
young patients of age from 11 - 30 years 54.6%). As there were 171 cases out of 324 total study sample. As 
compared to rest of the age groups, the frequency of MDR-NFGNB was 23.1% in age group of 31 - 60 years age. 
Similarly it was 22.2% in case of age group from 61 - 74 years. The distribution of clinical isolates among dif-
ferent age group is showed in Table 1. Overall infection rate was higher in young individuals (11 - 30 years) but 
P. aeroginosa infection was higher in old age (61 - 74), shown in Table 1. 

The Distribution of MDR-NFGNB P. mirabilis, M. morganii, P. aeroginosa, and S. typhi in different clinical 
specimens (blood, pus/wound, urine, ascetic/pleural fluids) are shown in Table 2. The results were presented on 
simple cylindrical bar graph in Figure 1. It was observed that Pseudomonas aeriginosa was found to be 77.00%, 
62.90% resistant against Aztreonam and Gentamicin respectively. The resistance found in P. aeroginosa against 
other antibiotics included Ciprofloxacin (40.70%); Amikacin (18.50%); Tazocin (03.70%) as shown in Table 3. 

MDR-Patteren in P. mirabilis was of a higher degree of resistance to Gentamicin (66.60%) was detected in P. 
mirabilis isolates. The frequency of resistance against was Aztreonam (62.90%); Amikacin (55.50%); Ciproflo- 
xacin (40.03%); Tazocin (22.20%) (Table 3). As Tazocin showed lower resistance to P. mirabilis. 

MDR-Patteren in Salmonella typhi isolates exhibited high resistance against Amikacin (62.90%). Resistance 
to other antibiotics included Aztreonam (48.10%); Tazocin (40.70%); Ciprofloxacin (37.03%); Gentamicin 
(29.60%) and thus a lower resistance to Cefepime were observed (Table 3). For the sake of convenience, results 
in Table 3 were presented on simple horizontal bar graph in Figure 2. 

4. Discussion 
Multi-drug resistance in bacteria is of very much concern to clinicians as of development of resistance to multi 
drugs in microorganisms [10]. In microorganisms, antibiotic resistant pathogens causes financial burden, in 
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Figure 1. MRD-Bacteria percent isolated samples from different parts of Pa-
tients’ bodies.                                                     

 

 
Figure 2. Antibiotics percent resistance in Multi Drug Resistant Bacteria 
from isolated samples.                                               

 
creases chances of treatment failure and readily spread from person to other person/patients [11]. In the last fifty 
years, due to the widespread use of antibiotics, non-fermentative gram negative bacilli have emerged important 
health care-associated pathogens. Recently studies were conducted on important areas like identification of non- 
fermentative gram negative bacilli and monitoring their susceptibility patterns for the appropriate management 
of its infections. Further to make clear the fact that it is important to establish the clinical relevance of the iso-
lated non fermentative gram negative bacilli, before they are considered as pathogens. This would prevent un-
necessary usage of antibiotics and the rise of drug-resistant strains [12]. A very limited data on the prevalence 
and resistance pattern of NFGNB is available especially in the sampling area. The present study was aimed to 
highlight the issues. 

MDR-NFGNB was isolated from suspected patients of different age groups (11 - 74). The highest number of 
MDR-NFGNB was isolated from age group of 11 - 30 years, followed by age group of 31 - 60 and 61 - 74 years. 
People were susceptible to infection at the early and middle age (11 - 30 years) because at this age the people are 
more active, have more social contacts, so will have more chances of infection. Chances of infection depend on 
number of exposure to the injurious microbes. With increasing age the social contact of an individual decreases 
so have less chances of developing infectin. 

In the present study, Gender wise distribution of MDR-NFGNB was isolated both from males and females 
and highest numbers were recorded in females. This could be due to the social activity of females in their life in 
developing countries like Pakistan. Where females are much ignored as compared to male so their food cleanli-
ness is not good as males, as a result their immune system is weak. Furthermore, females give birth child’s so 
admitted frequently to hospitals and thus has more chances of infection. 

Different non-lactose fermenting bacteria P. aeroginosa, M. morganii, P. mirabillis and S. typhi were isolated 
and identified from blood, pus/wound, urine and ascetic fluids. The present results were similar to the results 
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Table 1. Distribution of MDR-bacteria in relation to gender and age wise in present study.                              

Parameters n % 

Gender:   

Females 153 53.00 

Males 171 47.00 

Total 324 100.00 

Age:   

(11 - 30) years n = 177 (54.6%)  

P. aeroginosa 33 3.39 

M. morganii 33 33.89 

P. mirabilis 60 33.90 

S. typhi 51 28.81 

(31 - 60) years n = 75 (23.1%) % = 100.00 

P. aeroginosa 12 16.00 

M. morganii 15 20.00 

P. mirabilis 18 24.00 

S. typhi 30 40.00 

(61 - 74) years n = 72 (22.2%) % = 100.00 

P. aeroginosa 63 87.00 

M. morganii 06 08.00 

P. mirabilis 03 05.00 

S. typhi * * 

*n for numbers: % for percentage. 
 
reported by other investigators [2] [13] [14] for P. aeroginosa, Anjum et al. [15], Javeed et al. [16], for M. 
morganii, further Singla et al. [17] and Lee et al. [18]. A higher frequency of P. mirabillis was observed in pus 
(48.2%) as compared that reported by Saito et al. [19] and Jombo et al. [20]. Previous study of (Nagshtly et al. 
[21]; Hassan et al. [22] and unique in the sense as it identified S. typhi from urine, blood, pus/wound, ascetic and 
pleural fluids 29.60%, 37.03%, 25.90%, 7.40% respectively. 

In-vitro MDR-Patteren in P. aeroginosa showed 74.00%, 74.00%, and 18.50% resistance against Aztreonam, 
Gentamicin and Tazocin respectively in the current study. These results are consistent with the findings of some 
earlier studies carried out by Satti et al. [23], Rajat et al. [24] and Romao et al. [25] reported the same results in 
Morganella morganii in-vitro MDR-Patteren showed 3.7% against Tazocin. These findings are quite in line with 
the findings of Falagas et al. [26] and Xiao et al. [27]. Our findings are well supported by their work [26] [27]. 
The findings of Lee et al. [18] and Falagas et al. [26] reported 9% resistance against Aztreonam, 8% against Ci-
profloxacin, 4% against Amikacin. Our work is not in line with their work. All such findings are beyond the 
range and quite against our findings. This difference may be due to geographical differences as antibiotic resis-
tance differs from region to region and from time to time. 

In our present investigations, the in-vitro MDR―P. mirabillis showed 22.20%, 55.50% and 66.60% resistance 
against Tazocin, Amikacin, Gentamicin which are in clear contradiction with the findings of Falagas et al. [26], 
who reported 100%, 100% and 0.3% resistance for the same antibiotics. The present study in-vitro MDR-Patte- 
ren S. Typhis showed 29.60% resistance against Gentamicin, and 37.03% resistance against Ciprofloxacin. 
These results are in agreement with the work of Akinyemi et al. [28] who identified 30% resistance against  
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Table 2. Clinical isolates of gram negative non-fermenters bacteria from different sites in hospitals.                      

Site Organism n = 324 % 

Urine:    

 P. aeroginos 09 12.00 

 M. morganii 21 28.00 

 P. mirabilis 21 28.00 

 S. typhi 24 32.60 

Total:  n = 75 23.20 

Blood:    

 P. aeroginos 36 33.30 

 M. morganii 30 27.80 

 P. mirabilis 15 13.90 

 S. typhi 27 25.00 

Total:  n = 108 33.40 

Different fluids:    

 P. aeroginos 12 36.40 

 M. morganii 07 21.20 

 P. mirabilis 07 21.20 

 S. typhi 07 21.20 

Total:  n = 33 10.20 

Puss/Wound:    

 P. aeroginos 24 22.20 

 M. morganii 24 22.20 

 P. mirabilis 39 36.20 

 S. typhi 21 19.40 

Total:  n = 108 33.30 
*n for numbers: % for percentage. 
 
Table 3. Antibiotic resistance percentage of gram negative non fermented bacteria (n = 81) isolated from different clinical 
samples.                                                                                               

Antibiotic Code Antibiotic % resistance in total, n = 81 for each species antibiotic resistance 

Profile isolated from different clinical specimens 

  Pseudomonas 
aeriginosa 

Morganella 
morganii 

Proteus 
mirabillis 

Salmonella 
typhi 

Aztreonam ATP 74.00 77.70 62.90 48.10 

Tazocin ZRP 18.50 3.70 22.20 40.70 

Gentamicin CN 74.00 62.90 66.60 29.60 

Amikacin AK 33.30 18.50 55.50 62.90 

Ciprofloxacin CIP 59.50 40.70 40.03 37.03 
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Gentamicin. Islam et al. [29] recoded 30% resistance against Ciprofloxacin in S. typhi. Likely, Pokhare et al. [30] 
reported 43% resistance against Ciprofloxacin. Salmonella typhi resistance against Tazocin, Aztreonam and 
Amikacin has been recoded for first time in this region with figures, i.e. 40.70%, 48.10% and 62.90% respec-
tively. 
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