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Introduction 
 

Pseudomonas aeruginosa, is a motile gram-

negative rods that belongs to the family 

Pseudomonadaceae. It is a leading cause of 

nosocomial infections, especially among 

critically ill admitted in intensive care unit, 

immune-compromised patients. It has been 

implicated in diverse nosoicomial infection 

likes nosocomial pneurnonis, urinary tract 

 

 

 

 

 

 

 

 

 

 

 

 
 

infection, surgical site infection, severe burns 

and infections of patient undergoing either 

chemotherapy for neoplastic disease or those 

on antibiotics therapy (Gilligan, 1995; Baron 

et al., 1995) P. aeruginosa is widely 

distributed in narture, but has higher 

prevalence in hospital environment, as the 

wards encourages bacterial growth 
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A total of 215 greenish, pigmented consecutive non-duplicate Pseudomonas 

aeruginosa isolates from clinical specimens were examined. The  age of the patients 

was 2-75 years, comprised of 164 (76. 68%) males and 51 (23. 72%) females. High 

prevalence of pseudomonal infections occurred more in above 60years (33. 

95%), followed by 40-49(18%) and 50-59(17. 67%) 20-29(12. 09%);30-39(10. 

23%)10-19(06. 51%) least in less than 10years(0. 93%). Majority of the isolates 

were recovered from wounds specimens, 54(25. 12%). and urine 54(25. 12&) next 

f0llows sputom34 (15. 81%), endotrachial tube 32 (14. 88%), pus 17(07. 91%) 

cathetertip14 (06. 51%), body fluids 10(04. 65%) Overall antibiotic susceptibility 

pattern showed that highest sensitivity of piperacilliin plus tazobactam 176(81. 86%), 

followed  by dorepenen 172 (80%)  imepenem, 170(79. 07%) polymixin-B, 52 [70. 

70%]. Amikacin 140(68. 12%), ciprofloxacin 135 (62. 75%. Highest resistance seen 

in amoxicillin 203(94. 42%) followed by cefexime 170 (79. 07%), cotrimoxazole130 

(60. 47%) cefipime 125 (58. 14%)  Majority of the isolates exhibited multidrug 

resistance pattern. In conclusion, the multidrug resistance pattern of  P. aeruginosa 

isolates observed in this study posed a dire clinical consequence, especially in 

patients management with pseudomonal infections and infections control approach 

in hospital environment due to rapid dissemination of the strains.  
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(Greenwood et al., 1998). The characteristic 

features of P. aeruginosa isolates that allows 

the persistence in hospital is the ability to 

acquires resistance to variety of antibiotics, 

withstands physical conditions like 

temperature, high concentration of salts and 

antiseptics.  

 

Epidemiologically, it is ranked as the fourth 

cause of nosocomial infections that accounts 

for 10% of all nosocomial infection in the 

United States. Overall prevalence in US 

hospital was approximately 4 per 1000 

discharge and leading cause of high 

morbidity and mortality (Rah et al., 1943). In 

studies conducted in narayana medical 

college &general hospital, it is one of the 

leading gram-negative bacteria isolated from 

clinical specimens in hospital-based studies(r 

P. aeruginosa isolates are naturally resistant 

to large number of antibiotics that can be 

acquired during treatment (Zonfiglio et al., 

1995) of as a result of treatment failure (Rah 

et al., 1995). Consequential effect of high 

resistance pattern is responsible for high 

mortality rate associated pseudomonas 

infections (Samporn et al., 2004).  

 

Antibiotic resistance pattern of P. 

aeruginosa isolates varied with geographical 

location and hospitals environments. 

Therefore, chemotherapeutic approach of 

pseudomonal infection would depend on 

peculiarity of the isolates susceptibility 

pattern in order to safeguard against 

treatment. In this context, this study 

examined the antibiotic resistance of P. 

aeruginosa isolates from clinical specimen 

in a tertiary hospital.  
 

Materials and Methods 

 

The study was conducted in the Narayana 

General Hospital and college Microbiology 

Laboratory. Study was conducted between 

June 2015 to July 2016. Narayana General 

Hospital is a teaching hospital having 1000 

bed strength. It is a major referral centre for 

many hospitals in and around Nellore. It has 

super specialties cardiology, nephrology. 

urology, surgical gastroenterology, 

cardiothoracic surgery with sub-specialties in 

Internal Medicine, Surgery, Pediatrics, 

Obstetrics and Gynecology and Pathology. 

Approximately 20, 000 clinical specimens 

are received in medical microbiology 

laboratory per year. Over the study period, 

215 greenish pigmented, non-duplicate 

consecutive P. aeruginosa isolated from the 

clinical specimens were identified by 

standard bacteriological methods (colonial 

morphology, citrate, and oxidase etc). The 

isolates were recovered from wound, urine, 

pus, endotrachial tube, catheter tips and body 

fluids. Demographic information on the 

isolates includes the age of the patient, sex, 

type of clinical specimens and wards. . 

Antibiotic susceptibility testing was 

determined by disc diffusion method using 

Mueller-Hinton agar plates. 

 

Bacterial suspension was prepared in 

Andrase peptones water to give 

concentration an equivalent of 0. 

5McFarlane standards. The bacterial 

suspension were inoculated on the Mueller-

Hinton agar plate by swabbing to give a 

smooth lawn, and antibiotic discs were 

placed on it, incubated at 37°C overnight.  
 

The following antibiotic discs were tested, 

amoxicillin (30ug) cefexime (30ug), 

ceftazidine (30ug), cefepime (30ug) co 

trimaxazole (30ug), ciprofloxacin (l ug), 

ofloxacin (1ug), gentamycin (I ug), amikacin 

(30ug), polymixin-B (10ug), tegycycline 

(10ug) cefeperazone plus salbactem (75/30), 

peperacillin plus tazobactem (100/10 ug) 

imepenem (10ug), dorepenem (10ug). The 

zone of inhibition diameter was measured 

using calibrated ruler and interpreted as 

susceptible, intermediate or resistant in 

accordance to CSLT guidelines. Multidrug 

resistance is defined as isolates resistance to 



Int. J. Curr. Microbiol. App. Sci (2016) 5(10): 324-329 

326 

 

more than three classes of drugs.  

 

Results and Discussion  

 

Over 12 month study period, P. aeruginosa 

isolates accounted for 215. The age of the 

patient was range 2-75 years. gender 

distribution showed that male patients were 

164 (76. 26%) and 51(26. 72%) females. 

High frequency of pseudomonal infection 

was more above the age-60 years (33. 9%) 

followed by40-49 (18. 60%), 50-59 (17. 

67%) 20-29- (12. 09%) 30-39 (10. 23%10-

19(6. 91%))a nd least in less than 10years 

((0. 93%)%) (Table I). 

 

 

Significant proportion of isolates were 

recovered from wounds specimen 54(25, 

12%) and urine 54 (25. 12%) followed by 

sputum 34(15. 81) ET32 (14. 38%), pus 17 

(7. 9%) catheter tips 14 (6. 51. %) urine) 

body fluids 10 (4. 65%)  high in wound and 

urine least in body fluids (Table II). 
 

The antibiotic susceptibility pattern of P. 

aeruginosa isolates as presented in Tables 

III, showed that the isolates were highly 

susceptible pipercillin plus tazobactem 

176(81. 86%), doperenem172(80%), 

imepenem 170(79. 07%) polymixin-B152 

(70. 70%) amikacin 140 (65. 12%) 

ciprofloxacin 135 (62. 75%), cotrimaxazole 

130(60. 47%) and moderately to cefepime 

125(58%) ticarcillin 122 (57, 21%) 

ceftazide=ine 109 (50. 70%) and least to 

ofloxacin100(46. 5i%). High level of 

resistance was observed withamoxicillin 

203(94%), cefixime 170 (79. 07%). Majority 

of the isolates that exhibited multidrug 

resistant pattern.  
 

Pseudomonas aeruginosa is ranked second 

among gram-negative bacteria isolated in 

hospital environmental, and leading cause of 

nosocomial infections responsible for 

morbidity and mortality rate. High 

prevalence of pseudomonal infections is 

common among critically ill patients on 

admission on intensive care unit and those 

with underlying clinical conditions (Raja et 

al., 2007) epidemiological data of bacterial 

pathogens as in this study might be difficult 

as there are other variables that influences 

the outcome of results such as, clinical 

specimens received for examination, studied 

population, type of hospitals and 

geographical locations.   
 

Table. 1  

 
Age                                   Male                                                       Female                              Total 

<10                             2              (0. 93)                                    0            (0. 00)                    2            (0. 93) 

10-19                          8               (3. 72)                                   6            (2. 79)                   14           (6. 51) 

20-39                         20              (9. 3)                                     6             (2. 79)                  26            (12. 09) 

30-49                         15              (6. 98)                                  7             (3. 26)                   22            (10. 23) 

40-49                         29              (1. 39)                                  11            (5. 12)                  40           (18. 60) 

50-59                         28              (13. 02)                                10            (4. 65)                  38          (17. 68) 

Above 60                  62             (28. 84)                                 11            (5. 12)                   73           (33. 95) 

Total                          164           (76. 28)                                51            (23. 72)                215            (100) 

Table. 2 Distribution of isolates in varies clinical samples  
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                  Clinical specimen                                   frequency% 

                  Body fluids                                               10(4. 65%0 

                  Endotrachial tube                                     32(14. 88%0 

                  Pus                                                           17(7. 91%) 

                  Sputum                                                      34(15. 80%) 

                  Wounds                                                     54(25. 12%) 

                  Catheter tip                                                14(6. 51%) 

                  Urine                                                           54(25. 12%) 

                      Total                                                           215  

 

Table. 3  
 

Antibiotics                                                       sensitivity                                            resistance 

 
 

Amoxicillin                                                         12 (5. 58)                                             203 (94. 42)                   

 CEFIXIME                                                       45 (20. 93)                                            170 (79. 07) 

CEFTAZIDIME                                                106 (49. 30)                                         109   (50. 70) 

CEFIPIME                                                         90( 41. 86)                                            125 (58. 14) 

 CO-TRIMOXAZOLE                                       85 ( 39. 53)                                           130( 60. 

47) 

 CIPROFLOXACIN                                           135 (62. 79 )                                         80 (37. 21) 

 OFLOXACIN                                                    115(53. 49)                                           100(46. 51) 

 AMIKACIN                                                       140(65. 12)                                            73(88) 

 TEGICYCLINE                                                  119(55. 35)                                          96(44. 65) 

 POLYMYXIN-B                                                152(70. 70)                                            63(29. 30) 

 CEFPERAZONE+SULBACTAM                       123(57. 21)                                         92(42. 79) 

 TICARCILINUTCLASAR                                  92(42. 79)                                          122(57. 21) 

 PIPERACILLIN+TAZOBACTAM                   176(81. 86)                                         39(18. 14) 

 IMIPENEM                                                     170(79. 07)                                            45(20. 93) 

 DOREPENEM                                                172(80. 00)                                           43(20. 00) 

 
 

Prevalence of P. aeruginosa isolates varied 

with clinical conditions and specimens. In 

the European Prevalence of Infection in 

Intensive Care (EPIC), P. aeruginosa was 

predominant gram-negative bacteria isolated 

from bronchopulmonary infections and 

accounts for 17% of health care-associated 

pneumonia and late onset ventilate 

associated pneumonia and accounts for 

significant cases of cystic fibriosis. The 

distribution of isolates differs with studies 

and clincal specimens, In Zaria, Olayinka et 

al., 2004 reported 51. 1 % in urine, 41. 3 % 

in wound and 1. 1% in sputum, while 4. 6% 

in urine in Jos. In Ile-Ife, southwestern 

Nigeria, prevalence of 11. 1% in open 

musculoskeletal injuries', and in Ibadan, 

isolate rate of 16. 8% with 41. 9% and 39. 35 

from ear and wound swab respectively 

(Ogbolu et al., 2008). 

 

However, the possibility of P. aeruginosa 

contaminators of wounds and catheter tips 

cannot be ruled out. This is possible in 

hospital environment where strict hand 

washing procedure is not strictly adhered to 
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and unhygienic procedure especially in 

wound dressing and insertion of indwelling 

catheter may be a contributory factor. 

Majority of isolates were recovered from 

patient on admission, this observation 

affirmed the significant role of this organism 

in nosocomial infection, similarly was the 

pattern in wounds and catheter tip 

specimens.  
 

The unique feature of P. aeruginosa isolates 

is the resistance to variety of antibiotics, 

primarily attributed to low permeability of 

the cell wall, production of inducible 

cephalosporinase, active efflux and poor 

affinity for the target (DNA gyrase) (Lim et 

al., 2009). 

 

In this study highest sensitivity was seen in 

combination drugs like piperacllin and 

tazobactem (81. 86%). sensitive to 

carbapenems like domperenem (80. 00%) 

and imepenem (79. 07%) was comparatively 

high. similar studies like Aljesser and 

Elkhizzi (2004) sensitivity of imepenem(90. 

1%) and piperacillin and tazobactem(90. 

6%). raja and singh (2007) showed 

sensitivity to imepenem (90. 1%), 

piperacillin and tazobactem (90. 6%).  

 

Sensitivity to cefepime and ceftazidine 

ranges from 40=50% is same as study 

conducted by Garba et al. 

 

Highest resistance was seen to amoxicilline 

(97. 4%)similar to Garba et al., resistance to 

coprofloxacin and oflaxacin ranges from50-

60% Most disturbing pattern observed in this 

study was the multidrug resistance exhibited 

by most of the isolates (no pan drug 

resistance). Although, similar pattern had 

been reported in studied conducted in Zaria", 

in Jamacia29, in Italy", Saudi Arabia;' and 

Brazir.  

 

In conclusion, the multidrug resistance by P. 

aeruginosa isolated in this study posed direct 

clinical consequence in term of patient 

management and infection control approach 

in hospital environment. and also more 

restricted and rational use of these drugs is 

necessary.  
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