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ABSTRACT 

Acinetobacter baumannii is gram-negative coccobacilli, widely distributed in en-

vironment. It is one of the important infectious agents for nosocomial infections. 

Multidrug resistance (MDR) is a clinical dilemma in our region. This study was 

designed to compare efficacy of Tygecycline and Minocycline against MDR A. 

baumanii isolated from respiratory tract infections. All respiratory tract samples 

including sputum, tracheal aspirate and bronchial lavage were collected, iso-

lated, identified and antimicrobial susceptibility was assessed by using standard 

protocols. A. baumanii isolated from 122 tracheal aspirates and 66 sputum sam-

ples. Bronchial lavage showed no bacterial growth. Age group 41-60 years 

showed 45% isolation of tracheal aspirates, whereas, sputum samples showed 

predominance (41%) recovered from older age group (>60 years). Sensitivity of 

Colistan was 10% in tracheal aspirates and 12% in sputum. These samples 

showed sensitivity of Cotrimoxazole in 6% and 3% in sputum and tracheal aspi-

rates respectively while Beta lactams showed < 5% in both types of specimens. 

Tygecycline exhibited antibiotic sensitivity 34% from tracheal aspirates and 30% 

from sputum. Minocycline was found to be sensitive in 27% in tracheal aspirates 

and 23% from sputum. Our study concluded that Tigecycline found to be more effective as compared 

to Minocycline for the treatment of respiratory tract infections caused by multidrug resistant A. bau-

manii. Further studies are required to confirm these findings and large clinical trials will be required to 

make evidence based management guidelines in this regard 
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INTRODUCTION 

Acinetobacter baumannii is gram-negative coccobacilli, widely distributed in environment (1). It is one of 

the important micro-organisms causing nosocomial infections, including cardiovascular infections, su-

perficial and deep wound infections, mening-encephalitis, urinary tract infections, sepsis and ventilator 

associated pneumonia particularly in intensive care units (2). The peculiar ability of nosocomial out-

breaks is linked with biofilm formation (3). The antimicrobial resistance of Acinetobacter baumannii is on 

surge and becoming a clinical dilemma. It is getting resistant to almost all antibiotics, including Amino-

glycosides, Fluoroquinolones, β-lactams and Carbapenems (4).  Major contributing factors of the anti-

biotic resistance include prolonged hospital stay, urinary catheterization, and different invasive proce-

dures (5). The World Health Organization (WHO) has marked Acinetobacter species as one of the top 

priority that require development of new antibiotics (6). Moreover, multidrug-resistant (MDR) A. bau-

mannii with bacteremia is linked with high mortality rates (i.e. 56.2%), in comparison with non –MDR 

A. baumannii strains (4.7%) (7, 8).   

Minocycline is a bacteriostatic semi-synthetic derivative among class of antibiotic Tetracycline with ac-

tivity against both aerobic, anaerobic gram-positive and gram-negative bacteria. It acts by inhibiting 

protein synthesis in bacteria (9).  

Tigecycline is a glycylcycline, derivative of Minocycline. It was established to overcome emerging anti-

microbial resistance with broad spectrum activity against gram positive and gram negative bacteria (10). 
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Both Minocycline and Tigecyclin belong to the same group of antibiotics with encouraging clinical out-

come against MDR A. baumannii infections (11). Therefore, this study was designed to compare the effi-

cacy of Tygecyclin and Minocycline against MDR A. baumanii isolated from respiratory tract infections. 

METHODS 

This was a comparative cross-sectional study conducted at Dow Diagnostic Research laboratory, Dow 

University of Health Sciences, Karachi, Pakistan. The study was conducted during the period from 1 

December 2021 till 30 May 2022. All respiratory tract samples including sputum, tracheal aspirate and 

bronchial lavage were collected from patients suffering from A. baumanii infections. Clinical samples 

were inoculated on Sheep blood agar plate, Chocolate agar plate (aerobic with 5% CO2) and Mac 

Conkeys according to standard microbiological protocols. Identification of bacterial growth, was per-

formed by specific methods, followed by confirmation by API 20NE (bioMerieux France). Mueller Hin-

ton agar (MHA) (oxoid Ltd, England) used for antimicrobial susceptibility testing by modified Kirby 

Bauer’s disc diffusion. 

Statistical analysis 

Data was collected and analyzed on Statistical Package for Social Sciences (SPSS) version 21.0. Descrip-

tive data was presented as frequency distribution in number and percentage. 

RESULTS 

A. baumanii isolated from 122 tracheal aspirates and 66 sputum samples, whereas, bronchial aspirates 

showed no growth. Age group 41 to 60 years showed (45%) isolation of tracheal aspirates followed by 

(34%) from greater than 60 years and then (13%) from 21 to 40 years. Sputum samples showed predom-

inance (41%) recovered from age group greater than 60 years, followed by (32%) from 41 to 60 years 

(Figure 1). Majority of tracheal aspirates collected from high dependency units (HDU) (45%), followed 

by medical Intensive Care units (ICU) (37%) and surgical ICU (16%). Predominance of sputum was 

found in HDUs (52%), then medical ICUs (30%) and surgical ICUs (12%) (Table 1). 

A. baumanii showed highest sensitivity towards Tygecycline (34%) from tracheal aspirates and (30%) 

from sputum. Minocycline was sensitive (27%) in tracheal aspirates and (23%) from sputum. Colistan 

was found to be sensitive in (10%) and (12%) in tracheal aspirates and sputum, respectively. Beta lac-

tams including Ceftriaxone, Cefoperazone salbactum, Tazobactam, Meropenem were about to be least 

sensitive among all antibiotics (less than 5%) in both sputum and tracheal aspirates. Amikacin (7%) and 

Gentamicin (5 %) were sensitive in tracheal aspirates, whereas, (6%) and (5%) in sputum, respectively. 

Cotrimoxazole showed (6%) sensitivity in sputum and (3%) in tracheal aspirates (Figure 2). Tygecycline 

was more sensitive than Minocycline in age groups 41 to 60 years from sputum and all age groups from 

tracheal aspirates. Higher frequency of Minocycline was observed from 0 to 20 years and greater than 

60 years in sputum (Figure 3, 4). 

 

 

S.No Hospital Ward Trachea  Sputum 

1 High Dependency Unit (HDU) 45% 52% 

2 Medical Intensive Care (ICU) 37% 30% 

3 Surgical Intensive Care (SICU) 16 % 12% 

4 Private Ward 2% 6% 

Figure 1 : Age wise Distribution of Clinical Samples Table1: Frequency of Respiratory Tract Samples isolated 

from Different Hospital Wards 

0-20 yrs 21-40 yrs 41-60 yrs > 60 yrs

Tracheal 7% 13% 45% 34%

Sputum 5% 23% 32% 41%
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Figure 2 : Antibiotic Susceptibility Pattern of Acinetobacter baumanii isolated from Respiratory Tract Samples 

 

  
 

Figure 3: Comparison of Antimicrobial Susceptibility Pat-

tern of Tygecycline and Minocycline isolated from Spu-

tum among Different Age groups 

 

Figure 4: Comparison of Antimicrobial Susceptibility Pat-

tern of Tygecycline and Minocycline isolated from Tra-

cheal Aspirates among Different Age groups 

 

DISCUSSION 

Respiratory tract infections are amid most prevalent and significant concerns in Medicine. Acute 

respiratory tract infections are most common ground for antibiotic prescription worldwide. 

Acinetobacter baumannii is a gram-negative aerobic bacillus notorious for hospital acquired pneumonia. 

Its multidrug resistant strains are emerging rapidly and gaining the focus of research to find effective 

antibiotic against this pathogen. Current study observed high prevalence of A. baumannii in age group 

41 to 60 and greater than 60 years from tracheal aspirates and sputum respectively, endorsed by other 

study (12). Present study reported that majority of patients were admitted in HDU and Medical ICU, 

which is consistent with the studies reported earlier (13). Medical and surgical interventions including 

intubation, urinary and central venous catheterization are probable risk factors associated with 

Acinetobacter baumannii infection in patients admitted in ICU and HDU. 

Our study observed male predominance, is also in line with a previously reported studies where the 

number of male patients was more than females (13). Present study has found high resistance to 

Ceftriaxone and Carbapenems, as reported by other study (14). Acinetobacter baumanii has intrinsic 

resistance towards Cephalosporins and Penicillin. Carbapenems were ideal choice but their injudicial 

use has led to the development of resistance. The most common acquired mechanism to carbapenem 
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resistance in A. baumannii is the production of enzyme oxcillinase. A number of studies reported the 

emergence of Carbapenem-resistant A. baumannii has increased in the past two decades (15, 16).  

The quick upsurge of antibiotic resistance has multiple factors, including spread of resistant clones 

among patients, transfer through asymptomatic colonised patients and health workers, travellers and 

refugees from high antimicrobial resistance prevalent areas (17). Ciprofloxacin is second highest 

resistant antibiotic in present study. Studies endorsed our results and discovered that mutations 

(gyrA/parC) could be responsible for Ciprofloxacin  resistance (18, 19). Resistance of Acinetobacter 

baumanii is also observed against Aminoglycosides including Amikacin and Gentamicin in present 

study. Aminoglycosides are important substitute for the treatment for MDR  A. baumannii infections. 

Resistance mechanism developed through Aminoglycoside-modifying enzymes and target 

modifications (20). 

Our study reported resistance against Colistan, in line with other study (21). Colistin is being used as a 

“last-resort” treatment option after Carbapenem resistance against MDR A. baumannii. Colistan plays 

important role alone or in combination with other drugs against resistant bacteria especially A.baumanii. 

Plasmid mediated resistance due to mobile genetic elements is reported to be responsible in the 

distribution of Colistan resistance (22). Due to this worsening scenario of emergence of MDR, XDR and 

pan DR A. baumanii with paucity of new antibiotics, few options have been left.  

Reinstituting the use of older antimicrobials has now become a choice. The role of an antibiotics like 

Minocycline and Tygecycline in the treatment of A. baumannii is still being discovered. The promising 

safety profile and low cost, make Minocycline an attractive therapeutic option. However, studies have 

encouraged the use of Tygecycline in eradicating A. baumannii in the ICU(23). 

The current study observed the comparison between therapeutic effectiveness of Tygecycline and 

Minocycline. The comparison showed  high susceptibility of Tygecycline in all age groups except 41 to 

60 years in sputum samples, whereas, in tracheal aspirates it was found to be more sensitive than 

Minocycline in all age groups, studies have contrasting results(24, 25). The most important mechanism 

for attaining resistance in tetracycline is by efflux pumps (25). However, Tigecycline has the unique 

capability to overwhelmed most of the efflux pumps but other mechanisms of resistance can be seen in 

A. baumanii (26). WHO has suggested infection prevention approaches; including hand hygiene, 

investigation for Carbapenem resistant bugs, contact and airborne precautions, environmental hygiene 

and patient cohorting. These measures have to be strengthened by auditing of strategies and health care 

surveillance system (27). 

CONCLUSION 

Our study concluded that Tigecycline found to be more effective agent as compared to Minocycline for 

the treatment of respiratory tract infections caused by multidrug resistant A. baumanii. The development 

of resistance against Tigecycline and Minocycline is a matter of concern. The judicious use of these life-

saving antibiotics with infection control measures is urgently needed. 

ETHICAL CONSIDERATION: This study was approved by local Research Ethics committee. 

FUNDING SOURCE: This study required no additional funding 

CONFLICT OF INTEREST: Authors declare no conflict of Interest 

REFERENCES 

1. Asif M, Alvi IA, Rehman SU. Insight into Acinetobacter baumannii: pathogenesis, global resistance, 

mechanisms of resistance, treatment options, and alternative modalities. Infection and drug resistance. 

2018;11:1249. 



 

LMRJ Volume 4 Issue 04                                                                        150 | P a g e  

 

2. Wong D, Nielsen TB, Bonomo RA, Pantapalangkoor P, Luna B, Spellberg B. Clinical and patho-

physiological overview of Acinetobacter infections: a century of challenges. Clinical microbiology re-

views. 2017;30(1):409-47. 

3. Greene C, Vadlamudi G, Newton D, Foxman B, Xi C. The influence of biofilm formation and mul-

tidrug resistance on environmental survival of clinical and environmental isolates of Acinetobacter bau-

mannii. American journal of infection control. 2016;44(5):e65-e71. 

4. Sohail M, Rashid A, Aslam B, Waseem M, Shahid M, Akram M, et al. Antimicrobial susceptibility 

of Acinetobacter clinical isolates and emerging antibiogram trends for nosocomial infection manage-

ment. Revista da Sociedade Brasileira de Medicina Tropical. 2016;49:300-4. 

5. Saeed M, Rasheed F, Hussain S, Riaz S, Hanif A, Ahmad M, et al. Acinetobacter Spp: Resistance 

and therapeutic decisions at the turn of the novel millennium. Pak J Pharm Sci. 2018;31:2749-54. 

6. Organization WH. Antibacterial agents in preclinical development: an open access database. World 

Health Organization, 2019. 

7. Zhou H, Yao Y, Zhu B, Ren D, Yang Q, Fu Y, et al. Risk factors for acquisition and mortality of 

multidrug-resistant Acinetobacter baumannii bacteremia: A retrospective study from a Chinese hospi-

tal. Medicine. 2019;98(13). 

8. Gramatniece A, Silamikelis I, Zahare I, Urtans V, Zahare I, Dimina E, et al. Control of Acinetobacter 

baumannii outbreak in the neonatal intensive care unit in Latvia: whole-genome sequencing powered 

investigation and closure of the ward. Antimicrobial Resistance & Infection Control. 2019;8(1):1-8. 

9. Dimitriadis P, Protonotariou E, Varlamis S, Poulou A, Vasilaki O, Metallidis S, et al. Comparative 

evaluation of minocycline susceptibility testing methods in carbapenem-resistant Acinetobacter bau-

mannii. International journal of antimicrobial agents. 2016;48(3):321-3. 

10. Zhou Y, Chen X, Xu P, Zhu Y, Wang K, Xiang D, et al. Clinical experience with tigecycline in the 

treatment of hospital-acquired pneumonia caused by multidrug resistant Acinetobacter baumannii. 

BMC Pharmacology and Toxicology. 2019;20(1):1-8. 

11. Sierra-Hoffman M, Redell M, Benefield R, Caruso P, Estrada S, Leuthner K, et al. Minocycline in-

travenous for the treatment of serious infections due to gram-negative nonpseudomonal bacteria, in-

cluding Stenotrophomonas maltophilia, Acinetobacter baumannii, and Burkholderia cepacia. Infectious 

Diseases in Clinical Practice. 2020;28(4):209-15. 

12. Norberg AN, Norberg PRBM, Norberg CMBM, Manhães FC, Mangiavacchi BM, Sanches FG, et al. 

acinetobacter spp. infections among covid-19 critically-ill patients: shifting up the current and future 

threatening levels of the versatile opportunistic pathogen. 

13. Said D, Willrich N, Ayobami O, Noll I, Eckmanns T, Markwart R. The epidemiology of carbapenem 

resistance in Acinetobacter baumannii complex in Germany (2014–2018): an analysis of data from the 

national Antimicrobial Resistance Surveillance system. Antimicrobial Resistance & Infection Control. 

2021;10(1):1-13. 

14. Weinberg S, Villedieu A, Bagdasarian N, Karah N, Teare L, Elamin W. Control and management 

of multidrug resistant Acinetobacter baumannii: A review of the evidence and proposal of novel ap-

proaches. Infection Prevention in Practice. 2020;2(3):100077. 

15. Potter RF, D’Souza AW, Dantas G. The rapid spread of carbapenem-resistant Enterobacteriaceae. 

Drug Resistance Updates. 2016;29:30-46. 

16. Suay-García B, Pérez-Gracia MT. Present and Future of Carbapenem-Resistant Enterobacteriaceae 

Infections. Advances in Clinical Immunology, Medical Microbiology, COVID-19, and Big Data. 

2021:435-56. 



 

LMRJ Volume 4 Issue 04                                                                        151 | P a g e  

 

17. Teare L, Martin N, Elamin W, Pilgrim K, Tredoux T, Swanson J, et al. Acinetobacter–the trojan 

horse of infection control? Journal of Hospital Infection. 2019;102(1):45-53. 

18. Attia NM, Elbaradei A. Fluoroquinolone resistance conferred by gyrA, parC mutations, and AbaQ 

efflux pump among Acinetobacter baumannii clinical isolates causing ventilator-associated pneumonia. 

Acta microbiològica et immunologica Hungarica. 2019;67(4):234-8. 

19. Santhosh KS, Deekshit VK, Venugopal MN, Karunasagar I, Karunasagar I. Multiple antimicrobial 

resistance and novel point mutation in fluoroquinolone-resistant Escherichia coli isolates from Manga-

lore, India. Microbial Drug Resistance. 2017;23(8):994-1001. 

20. Aris P, Boroumand MA, Douraghi M. Amikacin resistance due to the aphA6 gene in multi-antibi-

otic resistant Acinetobacter baumannii isolates belonging to global clone 1 from Iran. BMC microbiol-

ogy. 2019;19(1):1-6. 

21. Sun B, Liu H, Jiang Y, Shao L, Yang S, Chen D. New mutations involved in colistin resistance in 

Acinetobacter baumannii. Msphere. 2020;5(2):e00895-19. 

22. Jalal D, Elzayat MG, Diab AA, El-Shqanqery HE, Samir O, Bakry U, et al. Deciphering multidrug-

resistant Acinetobacter baumannii from a pediatric cancer hospital in Egypt. Msphere. 2021;6(6):e00725-

21. 

23. Bai X-R, Jiang D-C, Yan S-Y. High-dose tigecycline in elderly patients with pneumonia due to mul-

tidrug-resistant Acinetobacter baumannii in intensive care unit. Infection and Drug Resistance. 

2020;13:1447. 

24. Lashinsky JN, Henig O, Pogue JM, Kaye KS. Minocycline for the treatment of multidrug and ex-

tensively drug-resistant A. baumannii: a review. Infectious diseases and therapy. 2017;6(2):199-211. 

25. Lomovskaya O, Sun D, Rubio-Aparicio D, Nelson KJ, Thamlikitkul V, Dudley MN, et al. Absence 

of TetB identifies minocycline-susceptible isolates of Acinetobacter baumannii. International journal of 

antimicrobial agents. 2018;52(3):404-6. 

26. Jo J, Ko KS. Tigecycline heteroresistance and resistance mechanism in clinical isolates of Acineto-

bacter baumannii. Microbiology spectrum. 2021;9(2):e01010-21. 

27. Gupta N, Limbago BM, Patel JB, Kallen AJ. Carbapenem-resistant Enterobacteriaceae: epidemiol-

ogy and prevention. Clinical infectious diseases. 2011;53(1):60-7. 

 


