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INTRODUCTION 

Colistin is one of the old and specific agents with ever-

increasing importance in day by day and it has been used 

for the treatment of resistant gram negative 

microorganisms. Although Colistin had been used 

frequently in the 1960s, its usage was reduced due to 

nephrotoxic adverse effects. Recently, ever-increasing 

number of resistant gram negative bacteria and limited 

number of antibiotics caused preferability of colistin 

again in the treatment.  

 
Ventilator-associated pneumonia [VAP] occurs 48 hours 

after intubation in patients receiving mechanical 

ventilation [MV].[1] Endotracheal tube and as well as 

prolongation of intubation period are important 

factors.[2,3] Pneumonitis consists of 20% of hospital 

acquired infections and 40% of them are ICU infections. 

It is one of the most common nosocomial infections in 

ICU. While gram positive bacteria are active in 

developing pneumonitis during the first week of MV, 

acinetobacter and other multi-antibiotic resistant 

bacterias appear as from the fifth day of MV.
[4-5]

 

 

Acinetobacter is a gram negative, oxidase negative and 

non-fermentative coccobacilli. Acinetobacter are the 

primary reasons of hospital infections recently, and they 

are significantly related to morbidity and mortality.[6-7] 

Acinetobacter are generally resistance to antibiotics, and 

therefore, it has a difficult treatment and causes hospital-

acquired opportunist infections due to this resistance.[8-9] 

Since acinetobacter has high mortality rates, therapy is 
initiated by considering the adverse effects of colistin. 

The most significant side effects are nephrotoxicity and 

neurotoxicity. Renal toxicity mechanism is still unclear, 

however, development of proximal tubulopathy and 

reversible nephrotoxicity have been determined in 

certain studies.[10-11] Risk factors enhancing nephrotoxic 

adverse effects include advance age, previous renal 

deficiency, hypoalbuminemia and use of non-steroid 

anti-inflammatory and vancomycin during the 

therapy.[12,13] 
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ABSTRACT 

Aim: To examine relationship between the frequency of secondary nephrotoxicity, mortality rates and daily 

glomerular filtration rate [GFR] in patients receiving colistin due to acinetobacter infection in Intensive Care Unit 

[ICU] at the Adıyaman University Medical Faculty Hospital, Adıyaman, Turkey. Materials and Methods: 

Twenty-nine patients receiving colistin for at least 3 days due to acinetobacter infection were included in the study 

between the dates of January 2014 and January 2016. Age, gender, hospitalization period, the date of positive 

culture, hospitalization diagnosis, laboratory parameters and patients’ survival condition were documented from the 

hospital records. GFR was calculated by Modification of Diet in Renal Disease [MDRD] formulation at the initial 

day and third day of colistin and creatine levels of patients were recorded for 3 days. Patients having creatinine 

level of more than 1.5 prior to initiation of colistin and patients receiving renal replacement therapy were excluded 
from the study. Double serum creatinine after therapy and/or 50% reduction of GFR values were defined as renal 

function disorder or nephrotoxicity. Results: Of the patients, 14 were male and 15 were female. The mean age of 

patients was 72.1±18.7. A statistically significant reduction was detected in daily GFR values [p<0.01]. Among the 

29 patients, 24 died. The mean hospitalization period of patients was 27.7±13.5. Renal function disorder was 

detected in 16 [55.1%] of patients. Conclusion: Nephrotoxic effect of colistin was shown in various studies. 

However there isn’t any data in the literature about the daily GFR observation in the detection of the colistin 

nephrotoxicity. Thus herein we examined nephrotoxicity rates by daily GFR values for the first time in the 

literature. The rates of nephrotoxicity were 55,1%.  
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In this retrospective study, renal toxicity rates and factors 

affecting this toxicity were examined in patients having 

normal renal function, receiving therapy for at least three 

days and in whom nephrotoxicity was calculated by 

accepting decreased GFR and double serum creatinine, 

and who received colistin as a result of acinetobacter 
isolated in tracheal aspirates culture. 

 

MATERIALS AND METHODS 

Twenty-nine patients in whom colistin was initiated as 

result of Acinetobacter spp. proliferation in their 

endotracheal aspirates cultures in IICU of our hospital 

were included in the study. Patient files were scanned 

retrospectively. Age, gender, hospitalization period, the 

date of positive culture, hospitalization diagnosis, 

laboratory parameters and patients’ survival condition 

were documented. GFR was calculated by Modification 

of Diet in Renal Disease [MDRD= 186 x [serum 
creatinine] – 1.154 x [Age] – 0.203 x [0.742 Woman] x 

[1.210 black race] formulation at the initial day and third 

day of colistin admission. Patients having creatinine 

levels of more than 1.5 prior to initiation of colistin and 

patients receiving renal replacement therapy were 

excluded from the study. The other exclusion criterias 

were age under 18 and positive culture results at the first 

48-hour of hospitalization. Double serum creatinine after 

therapy and/or 50% reduction of GFR values were 

defined as renal function disorder or nephrotoxicity. 

Initial dose of colistin was 4-6 mg/kg/day. 

 

All the analyses were performed using the SPSS for 

Windows [version 21.0; SPSS/IBM, Chicago, IL]. 

Descriptive statistics, T test were used when suitable. 

The statistical significance level was accepted as a P 

value of less than 0.05. 

 

RESULTS 

Among the 29 patients included in the study, 24 died 

[87.75%]. The mean hospitalization periods of patients 

were 27.7±13.5. Of the patients, 2 patients died at the 

fourth day of therapy, 2 patients died at the fifth day of 

therapy, 4 patients died at the sixth day of therapy and 2 

patients died at the seventh day of therapy. 14 patients 

were male and 15 patients were female. The mean ages 

of patients were 72.1±18.7. The mean number of culture 

positivity detection days was found as 13.1±8.9. Renal 

function disorder was detected in 16 [55.1%] patients 

after initiation of colistin. Five of the patients [17.24%] 
received hemodialysis therapy during hospitalization 

after initiation of colistin therapy. Of the patients, 22 

were followed up under MV from the beginning of 

therapy. MV was not required in 7 patients. Of these 

patients, 4 were discharged from the hospital. Of the 

patients followed under MV, 1 patient having 

tracheostomy was discharged with home-type ventilator. 

None of the five discharged patients received inotrope 

support. Demographic and clinical characteristics of 

patients were summarized in Table 1. At the third day of 

therapy, a statistically significant reduction was detected 
in GFR values [p<0.01] [Table 2,Figure 1]. 

 

Table 1: Demographic and clinical characteristics of patients. 

Parameter n% or mean ±SD 

Age 72.1±18.7 

Gender[male/female] 14/15 [48.3%/51.7%] 

Mean hospitalization period 27.,7±13.5 

Exitus 

Mean day of culture proliferation  

Renal function disorder/frequency  

Patients receiving renal replacement therapy 

Patients receiving inotrope support  

Patients receiving MV support 

24 [82.75%] 

13.1±8.9 

16 [55.1%] 

5 [17.24%] 

16 [55.17%] 

22 [75.86%] 

 

Table 2: Comparison of GFR values at the initial and third day of the colistin therapy. 

Parameter [mL/min] MEAN±SD 95% CL P values 

Initial day GFR 90.2±16.8 83.896.6 
<0.01 

3rd day GFR 78.3±28.05 67.689.03 
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Figure 1: Grafic of the daily GFR changes. 

DISCUSSION 

Colistin which is a bactericidal antibiotic had been used 
before 1960s for the treatment of infections caused by 

gram negative bacteria. The use of colistin was 

terminated due to its adverse effects and presence of 

safer drug in 1980s. The inappropriate, frequent and 

long-term use of broad spectrum antibiotics causes the 

proliferation of resistant microorganisms. Recently, 

nosocomial infections associated with resistant gram 

negative microorganisms have become one of the health 

problems in ICUs. Therefore, colistin which was 
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abandoned due to its nephrotoxic and neurotoxic adverse 

effects has been used again recently.  

 

Acinetobacter has a low virulence so it rarely causes 

infections in healthy individuals. However, it can cause 

system and organ diseases in patients having failures in 
their immune response and systems especially in ICUs, 

in where invasive approaches and use of broad spectrum 

antibiotic are very common.[9] The requirement of MV is 

more frequent in-patients in ICUs for a long time. It is 

known that the more number and frequency of invasive 

procedures, the higher development rate of acinetobacter 

infection. In a study conducted on the patients with 

acinetobactor infection, a correlation was determined 

between the extended hospitalization period in ICU and 

risk of acinetobacter development.[14] In the present 

study, the hospitalization period of patients receiving 

therapy due to acinetobacter complied with these results 
[Hospitalization period= 27.7±13.5]. 

 

Since polymicrobial agents reaching to lung parenchyma 

as a result of violating hygiene rules during endotracheal 

aspiration due to the leakage of bacteria colonized in 

oropharynx and upper gastrointestinal system around the 

endotracheal tube balloon via microaspiration acts as 

VAP factor, VAP is polymicrobial in the ratio of 25–

46%. In addition, presence of endotracheal tube 

negatively influences coughing reflex and mucociliary 

functions, and disrupts host defense and increases 
liability for infections. While gram positive bacteria are 

active in developing pneumonitis during the first week of 

MV, acinetobacter and other multi-antibiotic resistant 

bacteria appear as from the fifth day of MV.[4-5] In the 

present study, the mean day of positive endotracheal 

culture was 13.1±8.9 and 22 [75.86%] patients received 

MV support, so it might be concluded that acinetobacter, 

multi-antibiotic resistance gram-negative bacteria, was a 

disease factor. 

 

In studies investigating nephrotoxicity associated with 

colistine, gram negative bacterias such as acinetobacter 
and pseudomonas were analyzed together; however, in 

this present study only acinetobacter was studied. In 

certain studies investigating nephrotoxic effects of 

colistin, nephrotoxicity was found at varying rates, 

between 6% and 14%, or 32% and 55%.[16-18] There 

might be a relationship between the use and exposure 

time of colistin and variations in nephrotoxic adverse 

effect studies, in patients’ renal functions, and 

identification criteria of renal toxicity might be dose. 

 

The connection of nephrotoxic adverse effects with total 
dose or daily dose is not known exactly. On the other 

hand, it is thought that extended therapy period might 

play a role in increasing adverse effects. Renal toxicity 

was shown to appear within the first week in certain 

studies.[18-20] In most of the studies, the time of 

nephrotoxicity was not reported. Our studies differs from 

others in terms of being the first study calculating GFR 

at the first 7 days of therapy and detecting significant 

decreased GFR results in the first 3 days [p<0.001]. 

 

Mortality rate of acinetobacter infections are varies 

according to various factors, and it has been known as 

between 50 and 60%.[21] In the present study, mortality 
rate was detected as 82.75%. The reason of elevated 

mortality rate was considered due to the severity of 

primary underlying disease and high mean age. We could 

not compare our patients with a value identifying the 

severity of disease as it was a retrospective study and 

APACHE scores were not recorded. However, the high 

number of patients receiving MV [75.86%] and inotrope 

support [55.17%] might suggest high APACHE scores 

and accordingly high secondary mortality rate. The 

increase in the number of concomitant diseases in elderly 

ICU patients affects therapy choice and as well as 

increases the rates of mortality and morbidity.[22] In a 
study conducted by Boumendil et al. they found higher 

ICU mortality rate in advanced-elderly patients in 

comparison to young-elderly patients.[23] In the present 

study, the high mean age was considered to make a 

contribution to high mortality rates secondary to 

acinetobacter.  

 

Mortality associated with acinetobacter was observed in 

patients receiving MV support.[24] Likewise, the non-

requirement of four of five surviving patients to MV, and 

the requirement of MV support in 21 of exitus patients 
supported these results.  

 

Previous studies showed that the use of antibiotics was 

important for resistant acinetobacter infections and 

inappropriate antibiotic use was one of the reasons 

increasing the mortality rate.[25-27] In our study, the range 

of using different types of antibiotics was determined as 

1 to 6 until obtaining a positive acinetobacter culture 

result in all patients. Patients having renal function 

disorder were excluded from the study; however, history 

of using nephrotoxic antibiotic was present in 25 patients 

before initiating colistin therapy [carbapenem, 
vancomycin, tazobactam/piperacillin, candisept, etc.]. 

This situation was considered as the contribution of 

nephrotoxic antibiotic on elevated nephrotoxicity and 

mortality rates.  

 

In conclusion, the previous study is important in terms of 

revealing that colistin-related nephrotoxicity arises 

sooner than usual according to the GFR calculation, and 

mortality rate might change in accordance with age, 

severity of disease and receiving MV. The limitations of 

the study are few patient number and undefined 
APACHE scores. Finally we hope that the daily GFR 

observation in the diagnosis of nephrotoxicity will 

contribute to the medicine literature. Further studies with 

large populations will illuminate this subject. 

 

 

 

 



Ayşe et al.                                                                        European Journal of Pharmaceutical and Medical Research 

 

www.ejpmr.com 

 

35 

REFERENCES 
1. Rello J, Ausina V, Castella J, Net A, Prats G. 

Nosocomial respiratory tract infections in multiple 

trauma patients. Influence of level of consciousness 

with implications for therapy. Chest, 1992 Aug; 

102(2): 525-9. PubMed PMID: 1643942. 
2. Craven DE, Steger KA. Epidemiology of 

nosocomial pneumonia. New perspectives on an old 

disease. Chest, 1995 Aug; 108(2 Suppl): 1S-16S. 

Review. PubMed PMID:7634921. 

3. Tejada Artigas A, Bello Dronda S, Chacón Vallés E, 

Muñoz Marco J, Villuendas Usón MC, Figueras P, 

Suarez FJ, Hernández A. Risk factors for 

nosocomial pneumonia in critically ill trauma 

patients. Crit Care Med, 2001 Feb; 29(2):            

304-9. PubMed PMID: 11246310. 

4. Başustaoğlu A, Özyurt M. Nazokomiyal Patojen 

olarak Acinetobacterlerin mikrobiyolojik, klinik ve 
epidemiyolojik özellikleri. Hastane Enfeksiyonları 

Dergisi, 1998; 2: 88-93.  

5. Towner KJ. Clinical importance and antibiotic 

resistance of Acinetobacter spp. Proceedings of a 

symposium held on 4-5 November 1996 at Eilat, 

Israel. J Med Microbiol, 1997 Sep; 46(9): 721-46. 

PubMed PMID: 9303951. 

6. Joly-Guillou ML. Clinical impact and pathogenicity 

of Acinetobacter. Clin Microbiol Infect, 2005 Nov; 

11(11): 868-73. Review. PubMed PMID: 16216100. 

7. Perez, F., Hujer, A. M., Hujer, K. M., Decker, B. K., 
Rather, P. N., & Bonomo, R. A. Global challenge of 

multidrug-resistant Acinetobacter baumannii. 

Antimicrobial agents and chemotherapy, 2007; 

51(10): 3471-3484. 

8. Bergogne-Berezin, E., and K. J. Towner. 

"Acinetobacter spp. as nosocomial pathogens: 

microbiological, clinical, and epidemiological 

features." Clinical microbiology reviews, 1996; 9(2): 

148. 

9. Taşova, Y., Akgün, Y., Saltoğlu, N., Yılmaz, G., 

Kara, O., & Dündar, İ. H. Nozokomiyal 

Acinetobacter infeksiyonları. Flora, 1999; 4(3): 
170-6. 

10. Lewis JR, Lewis SA. Colistin interactions with the 

mammalian urothelium. Am J Physiol Cell Physiol, 

2004 Apr; 286(4): C913-22. Epub 2003 Dec 10. 

PubMed PMID:14668261. 

11. Justo, Julie Ann and John A. Bosso. "Adverse 

reactions associated with systemic polymyxin 

therapy." Pharmacotherapy: The Journal of Human 

Pharmacology and Drug Therapy, 2015; 35(1):    

28-33. 

12. Deryke CA, Crawford AJ, Uddin N, Wallace MR. 
Colistin dosing and nephrotoxicity in a large 

community teaching hospital. Antimicrob Agents 

Chemother, 2010 Oct; 54(10): 4503-5. doi: 

10.1128/AAC.01707-09. Epub 2010 Jul 26. PubMed 

PMID: 20660694; PubMed Central PMCID: 

PMC2944569. 

13. Gordon, N. C., K. Png and D. W. Wareham. "Potent 

synergy and sustained bactericidal activity of a 

vancomycin-colistin combination versus multidrug-

resistant strains of Acinetobacter baumannii." 

Antimicrobial agents and chemotherapy, 2010; 

54(12): 5316-5322. 

14. Eberle, Barbara M., et al. "The impact of 

Acinetobacter baumannii infections on outcome in 
trauma patients: a matched cohort study." Critical 

care medicine, 2010; 38(11): 2133-2138. 

15. Gul S, Kuscu F, Aydemir H, Ozturk DB, Deveci O, 

Duygu F, Kacmaz B, Yaman F, Aslan E. Risk 

Factors for Colistin-Associated Acute Kidney 

Injury: A Multicenter Study from Turkey. Jpn J 

Infect Dis, 2016 Mar 23; 69(2): 109-12. 

doi:10.7883/yoken.JJID.2014.501. Epub 2015 Jul 

10. PubMed PMID: 26166495. 

16. Falagas ME, Fragoulis KN, Kasiakou SK, Sermaidis 

GJ, Michalopoulos A.Nephrotoxicity of intravenous 

colistin: a prospective evaluation. Int J Antimicrob 
Agents, 2005 Dec; 26(6): 504-7. Epub 2005 Nov 8. 

PubMed PMID: 16280245. 

17. Falagas ME, Rizos M, Bliziotis IA, Rellos K, 

Kasiakou SK, Michalopoulos A.Toxicity after 

prolonged (more than four weeks) administration of 

intravenous colistin. BMC Infect Dis, 2005 Jan 10; 

5: 1. PubMed PMID: 15642116; PubMed Central 

PMCID: PMC547910. 

18. Pogue JM, Lee J, Marchaim D, Yee V, Zhao JJ, 

Chopra T, Lephart P, Kaye KS. Incidence of and 

risk factors for colistin-associated nephrotoxicity in 
a large academic health system. Clin Infect Dis, 

2011 Nov; 53(9): 879-84. doi:10.1093/cid/cir611. 

Epub 2011 Sep 7. PubMed PMID: 21900484. 

19. Lim LM, Ly N, Anderson D, Yang JC, Macander L, 

Jarkowski A 3rd, Forrest A, Bulitta JB, Tsuji BT. 

Resurgence of colistin: a review of resistance, 

toxicity, pharmacodynamics and dosing. 

Pharmacotherapy, 2010 Dec; 30(12): 1279-91. 

doi:10.1592/phco.30.12.1279. Review. PubMed 

PMID: 21114395; PubMed Central 

PMCID:PMC4410713. 

20. Rattanaumpawan P, Ungprasert P, Thamlikitkul V. 
Risk factors for colistin-associated nephrotoxicity. J 

Infect, 2011 Feb; 62(2): 187-90. 

doi:10.1016/j.jinf.2010.11.013. Epub 2010 Dec 1. 

PubMed PMID: 21129401. 

21. Poutanen SM, Louie M, Simor AE. Risk factors, 

clinical features and outcome of Acinetobacter 

bacteremia in adults. Eur J Clin Microbiol Infect 

Dis, 1997 Oct; 16(10): 737-40. PubMed PMID: 

9405943. 

22. Zülfikaroğlu B, Özalp N, Keşkek M, Bilgiç İ, Koç 

M. 80 yaş ve üzerindeki hastalarda acil abdominal 
cerrahi. Turk J Geriatrics, 2005; 8: 115-119. 

23. Boumendil A, Aegerter P, Guidet B; CUB-Rea 

Network. Treatment intensity and outcome of 

patients aged 80 and older in intensive care units: a 

multicenter matched-cohort study. J Am Geriatr Soc, 

2005 Jan; 53(1): 88-93. PubMed PMID:15667382. 

24. Gursel G, Demirtas S. Value of APACHE II, SOFA 

and CPIS scores in predicting prognosis in patients 



Ayşe et al.                                                                        European Journal of Pharmaceutical and Medical Research 

 

www.ejpmr.com 

 

36 

with ventilator-associated pneumonia. Respiration, 

2006; 73(4): 503-8. Epub 2005 Sep 30. PubMed 

PMID: 16205047. 

25. del Mar Tomas M, Cartelle M, Pertega S, Beceiro A, 

Llinares P, Canle D, Molina F, Villanueva R, 

Cisneros JM, Bou G. Hospital outbreak caused by 
acarbapenem-resistant strain of Acinetobacter 

baumannii: patient prognosis and risk-factors for 

colonisation and infection. Clin Microbiol Infect, 

2005 Jul; 11(7): 540-6. PubMed PMID: 15966971. 

26. Baran G, Erbay A, Bodur H, Ongürü P, Akinci E, 

Balaban N, Cevik MA. Risk factors for nosocomial 

imipenem-resistant Acinetobacter baumannii 

infections. Int J Infect Dis, 2008 Jan; 12(1): 16-21. 

Epub 2007 May 21. PubMed PMID: 17513154. 

27. Song JY, Cheong HJ, Choi WS, Heo JY, Noh JY, 

Kim WJ. Clinical and microbiological 

characterization of carbapenem-resistant 
Acinetobacter baumannii bloodstream infections. J 

Med Microbiol, 2011 May; 60(Pt 5):  605-11. 

doi:10.1099/jmm.0.029439-0. Epub 2011 Jan 13. 

PubMed PMID: 21233298. 


