
In nature, non-fermenting bacteria are abundant, 

particularly in soil and water. Acinetobacter 

baumannii is considered as a nosocomial 
1

pathogen that is predominantly linked to diseases.  

However, the skin of patients and staff members 

serves as a reservoir for Acinetobacter spp. in 

hospitals and is the likely cause for the majority of 
2

outbreaks of hospital infection.  It is a member of the 

bacterial genus known as ESKAPE, which also 

contains Staphylococcus aureus, Pseudomonas 

aeruginosa Enterococcus faecium, Klebsiella 

pneumoniae, Acinetobacter baumannii and 
3

Enterobacter species.  A. baumannii, is capable of 

acquiring genes that confer resistance to antibiotics 

or developing defense mechanisms against 
4

antibacterial medications.  Because of the 

organism's resilience to adverse circumstances, A. 

baumannii, has been able to maintain its presence in 

nosocomial environments for a significant amount 

of time. A. baumannii, has an advantage over other 

pathogens when, it comes to thriving in these 
5

environments.

 Antimicrobial resistance has emerged as a 

major global health threat which has led to rising 

costs for medical care in various countries 

ABSTRACT

Background and Objective: Acinetobacter baumannii is a nosocomial pathogen that is becoming more 
resistant to antibiotics nowadays. The study aims to isolate Acinetobacter baumannii from different clinical 
specimens of intensive care unit (ICU) patients and to determine the antimicrobial activity of tigecycline 
against these isolates.

Methods: A descriptive cross-sectional study was conducted in Microbiology laboratory, at Lahore General 
Hospital. The Kirby Bauer disc diffusion assay was used to test Acinetobacter baumannii's susceptibility to 
antibiotics, and the results were reported in compliance with the Clinical and Laboratory Standards Institute 
(CLSI 2023). The British Society for Antimicrobial Chemotherapy's (BSAC 2021) standards were followed 
while reporting tigecycline's activity. 

Results: A total of 195 isolates of Acinetobacter baumannii were recovered from patients admitted to the 
Lahore General Hospital's Intensive Care Unit. 9% of them were resistance to tigecycline.

Conclusion: One of the common nosocomial pathogen among the most frequently isolated organism from 
ICU patients is Acinetobacter baumannii. It has been concluded that this new drug has developed resistance. 
This is an alarming situation which calls for precautions to be taken against misuse and overuse of antibiotics.
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throughout the world. In recent decades, multicenter 

studies have revealed that the prevalence of 

antimicrobial resistance (AMR) is on the rise for 

nosocomial as well as community-acquired 
6,7infections.  In order to combat carbapenem-

resistant A. baumannii (CRAB), the World Health 

Organization (WHO) conducted research and 

development of medicines in 2018. Resistance to a 

large number of different antibiotic families usually 

develops concurrently with resistance to 
8carbapenems.  Tigecycline, the first member of 

glycylcycline was created to overcome the 

tetracycline resistance. The binding affinity of 

tigecycline is five times higher than other 

tetracyclines. Tigecycline was formulated by 

addition of a glycyclamide group to the 9th spot on 

minocycline to avoid the leading molecular 

mechanism contributing to tetracycline resistance. 

Tigecycline is majorly one of the end line treatment 

regimes for multidrug resistant (MDR) and 
9 extensively drug resistant (XDR) organisms.

Therefore, only a limited antibiotics are available for 

tigecycline resistant A. baumannii, contributing to 

the rise in the cost of medical care, morbidity and 
10mortality.  The study aims to isolate Acinetobacter 

baumannii from clinical samples and to determine 

the activity of Tigecycline against them.

METHODS

 A descriptive cross-sectional study was 

conducted at Microbiology department, Lahore 

General Hospital, Lahore. The sample size of 195 

was calculated keeping the expected proportion of A. 
11

baumannii as 0.15,  95% confidence interval and 

margin of error taken as 5%, using WHO sample size 

calculator. Non-probability convenient sampling 

technique was used. Ethical approval was taken 

from research and ethical committee, PGMI/ AMC/ 

L G H  L a h o r e  w i t h  r e f e r e n c e  n u m b e r :  

UHS/Education /126-23/1120.The samples (blood, 

urine, CSF, sputum, pus, wound swab, tracheal 

secretions, external ventricular drain tips, fluids and 

tissues) received in the microbiology laboratory 

from July 2023 to June 2024 were included. 

Repeated samples from the same patients in the same 

course of illness were excluded. In the data 

collection procedure, clinical isolates growing non-

fermenting gram-negative rods (NFGNRs) were 

collected from LGH, Lahore. Organism 

identification was done by carefully observing 

colony morphology, gram staining, oxidase test and 

analytical profile index-20 non-enterobacteriaceae 

system. According to the clinical laboratory 

standards institute (CLSI 2023), antimicrobial 

susceptibility testing was carried out using Mueller-

Hinton agar (MHA) and the Kirby Bauer Disc 

Diffusion technique. Additionally, the breakpoints 

listed in CLSI 2023 were used to interpret the zones 

of inhibition. E-strip was used to determine the 

tigecycline minimum inhibitory concentrations 

(MIC) in accordance with the manufacturer's 

instructions. 0.5 McFarland's standard was used to 

modify the bacterial solution. A sterile cotton swab 

was used to inoculate the surface of the Muller 

Hinton agar plate with isolates. At -20°C, e-strips 

were kept in storage before usage and applying to the 

agar surface. The strip was placed slowly and 

carefully so that it fully touched the agar surface after 

the lowest concentration was first placed at the agar 

plate. Plates were incubated aerobically at 37°C for 

18 to 24 hours after the E-strips were placed. BSAC 
9 2021 was used to interpret MIC data. MIC >2 mg/l 

for tigecycline was considered resistant. The 

Statistical Package for Social Sciences (SPSS; 

Version 26.0) was used to enter and analyze the data. 

Categorical descriptive variables like gender, and 

Tigecycline resistance, were presented as 

frequencies and percentages. Continuous numerical 

variables like age were described as mean and 

standard deviation.

RESULTS

 To ascertain the frequency of antibiotic 

resistance in Acinetobacter baumannii, a gram-

negative non-fermenter, clinical specimens from 

intensive care unit (ICU) patients, comprising both 
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male and female patients, the samples were 

examined. Frequency of clinical isolates from 

different samples is illustrated in table 1.

 Moreover, upon age-wise grouping, the age 

group (41-50 years) showed 12.3% prevalence, 31-

40 years showed 13.8% prevalence, less than 18 

years showed 15.9% prevalence, above 50 years 

showed 22.1% prevalence and age group (18-30 

years) appeared with highest frequency (35.9%) of 

having A. baumannii infections. Upon gender 

distribution male population showed more frequent 

infections from A. baumannii (n=124) and females 

showed (n=71) less infection rate.

Figure-1: Antimicrobial resistance and susceptib-

ility of isolates. 

The in-vitro activity of Tigecycline (TGC) compared 

with 13 different antibiotics (Ciprofloxacin, 

Levofloxacin, Ceftazidime, Gentamicin, Imipenem, 

Meropenem, Cotrimoxazole, Cefepime, Amikacin, 

Doxycycline, Minocycline, Tetracycline, and 

Cefotaxime) and combination such as Amp-

Sulbactam and Piperacillin-Tazobactam. The raw 

data of above-mentioned antibiotic susceptibility of 

A. baumannii obtained from clinical isolates of ICU 

patients are shown in figure 1.

 The zones of inhibition for Kirby-Bauer 

tigecycline susceptibility test were found as ≥18mm 

for susceptible categories and ≤15mm for resistant 

categories. Disk diffusion was performed for 195 

specimens (clinical isolates of A. baumannii) among 

hospitalised ICU patients. For tigecycline 22 

specimens were formed resisent. For further 

confirmation Tigecycline MIC strip was applied on 

these 22 resistant strains (i.e those found to be 

resistant on disk diffusion method). Out of these 22 

strains 100% were resistant with MIC >2mg/l. 

(Table 2)

DISCUSSION

 Hospital-acquired infections caused by 

Acinetobacter have become increasingly common, 

especially in intensive care and burn units, and 

Acinetobacter baumannii is now recognised as a 

primary contributor to these infections as well as to 

the antibiotic resistance crisis. According to our 

study, 15.9% of patients were less than 18 years, 

35.9% of patients between 18-30 years, 13.8% of 

patients were in the ages of 31-40 years, 12.3% of 

patients were 41-50 years, 22.1% of patients were 

above 50 years. In comparison to another study, 

which was done in Morocco 2022, the median age 

was found to be 48.2 years, and the ages of those 

S. No. Specimen
Frequency 

n=195
Percent

1 Sputum 4 2.1

2 Urine 50 25.6

3 Blood 26 13.3

4 Pus 61 31.3

5 Tracheal aspirate 32 16.4

6 Biopsy 2 1

7 CSF 10 5.1

8 Wound Swab 3 1.5

9 CVP tip 2 1

10 EVD tip 5 2.6

195 100Total Specimens

Table 1:  Frequency of A. baumannii in clinical
isolates from hospitalized ICU samples.

Table 2: The frequency of Tigecycline (MIC)
susceptibility of A. baumannii obtained from
clinical isolates of ICU patients.

Anti-microbial activity of 

Tigecycline (MIC) n=195
Sensitive Resistant

Frequency 173 22

Percentage 88.70% 11.30%
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 12surveyed ranged from 19 to 72 years old.
 This study revealed the frequency of A. 

baumannii in clinical specimens obtained from 

intensive care unit (ICU) patients, its comparative 

in-vitro activity of Tigecycline against A. 

baumannii. We observed the highest frequency of A. 

baumannii (31.3%) in pus clinical specimens 

obtained from ICU patients and highest frequency of 

this gram-negative bacteria (35.9%) in age groups 

(18-30 years). By comparing the in-vitro activity of 

Tigecycline (TGC) compared with 13 different 

antibiotics and combination such as Amp-Sulbactam 

and Piperacillin-Tazobactam against A. baumannii, 

highest resistance to Cefotaxime (74.4%) and 

Ceftazidime (73.3%) and lowest resistance to 

Minocycline (10.8%) and to Tigecycline (analogue 

of Minocycline) (11.3%) was observed. 

Minocycline was found to be most active antibiotic 

tested (89.2%), followed by tigecycline in the 

clinical isolates of this study. A. baumannii isolates 

found to be highly susceptible to tigecycline (88.7%) 

with a MIC ≤ 1 µg/ml and showed low resistance to 

tigecycline (11.3%) with a MIC ≥ 2 µg/ml.
 Several studies show that A. baumannii 

strains are becoming more and more resistant to 

carbapenems as well as to expanded-spectrum 

cephalosporins. This looks like that it will soon be 

the norm for these types. In Pakistan, the rate of A. 

baumannii resistance to cephalosporins and 

carbapenems is significant (90%), according to 
13

previous study.
 In-vitro activity of TGC in clinical isolates 

14
from South Lebanon  had reported that majority of 

A. baumannii infections had a respiratory tract 

source (80.2%) but highest frequency of A. 

baumannii was found in pus (31.3%) followed by 

urine (25.6%) and tracheal aspirate (16.4%) in the 

clinical specimens from ICU patients of this study. 

Hence, pus and urine specimens have become the 

main source of infections by A. baumannii in our 

population. Moreover, same study reported that all 

isolates of A. baumannii from Lebanese were 

sensitive to TGC in comparison to the susceptibility 

of A. baumannii (88.7%) in the clinical isolates of 
14this study.

15 A recent study of Turkish  patients showed 

that 94% of the A. baumannii isolates were found 

susceptible to TGC (according to EUCAST criteria), 

approximately similar to the susceptibility rate of 

TGC against A. baumannii (88.7%) in our clinical 
15

isolates.  Another study has reported an important 

aspect, by considering five Iranian patients' A. 

baumannii isolates (non-susceptible to tigecycline), 

that the TGC resistant isolates were found resistant 

to all antimicrobials tested excluding minocycline 
16with susceptibility rate of 40%.  It is interesting to 

know that Minocycline was found to be most active 

antibiotic tested (89.2%), followed by tigecycline 

(88.7%) in comparison to in vitro activity of 13 

different antibiotics and two combination regimens 

(Amp-Sulbactam and Piperacillin-Tazobactam) in 

the clinical isolates of this study. The great deal of 

regional variations has been reported with regards to 

the comparative activity of the TGC against A. 

baumannii.
 The overall susceptibility rate (80.9%) to 

tigecycline against A. baumannii isolates from the 
17

19 hospitals in Taiwan  has been reported which is 

almost similar to the susceptibility rate of TGC 

(88.7%) against A. baumannii here in our clinical 

isolates.  Tigecycline is still effective against isolates 

of A. baumannii from Africa/Middle East, 

Asia/South Pacific, Europe, Latin America, and 

North America, including isolates that are resistant 

to antibiotics, according to a global study. In a study, 

tigecycline had the lowest rate of resistance and was 

effective against isolates of A. baumannii (MIC 

values of 1 or 2 mg/L) and these results were 

consistent with our results for tigecycline 
18susceptibility with a MIC ≤ 1 µg/ml.  This had been 

observed that TGC had a higher in vitro sensitivity 

(42.7%) against clinical isolates from India that were 

resistant to multiple drugs. This highlights TGC's 

potential as a solution to the problem of antibiotic 
19

resistance.
 Tigecycline is the only treatment option 
available in oral form and is now the treatment of 
choice for uncomplicated cases of Acinetobacter 
baumannii, which caused extended outbreaks, 
primarily located in intensive care units. However, 
alarmingly in our study, 22 (9% of the isolates) in our 
analysis showed disc diffusion resistance to 
tigecycline. Then, following a conventional 
methodology, those isolates were examined using 
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the E-test method. Using the E-test method, 22 
(100%) of them were resistant to tigecycline. By 
BSAC 2022 guidelines, a value greater than 2 mg/l 
was deemed resistant.

 Our study had certain limitations. Sample 
size was limited, and the study was conducted on 
clinical isolates from different samples of ICU 
patients and did not collect data of antibiotics 
consumption in those patients. This data solely 
showed that Acinetobacter baumannii was resistant 
to tigecycline in the context of Lahore General 
Hospital. 

 In future, studies must be conducted on 
broader sample avoiding limitations as well as 
genetic mechanisms conveying resistance in these 
multidrug resistance pathogens.

CONCLUSION

Acinetobacter baumannii, a nosocomial pathogen 
was isolated frequently from different clinical 
samples. Tigecycline and minocycline were found to 
be the most active antibiotic tested against A. 
baumannii in comparative in vitro activity of 13 
different antibiotics and with lowest frequency of 
resistance even in comparison to two different 
combination regimens including amp-sulbactam 
and piperacillin-tazobactam.
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