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ABSTRACT 

Antimicrobial resistance to current novel antibiotics is posing a major threat to both human and zoonotic life. In the 

absence of new novel antibiotics molecules, clinicians have resorted into a desperate last resort to review and re-

introduce prior discarded antibiotics as their new weaponry in the fight against multi-resistant gram negative bacteria. 

We reported a case of a 77 year old bed ridden diabetic and hypertensive with renal impairment diagnosed with 

bilateral lower limbs wet gangrene. She underwent transfemoral on her right and transtibial amputation on her left 

lower limb. She developed surgical site infection on her right stump and wet gangrene on her left stump. Pus swab on 

her right stump revealed carbapenem resistant strains of Pseudomonas aeruginosa. She was instituted on parenteral 

colistin and showed no bacterial growth 7 days post treatment. She suffered an ischaemic cerebral vaso-occlusive 

stroke during her hospital stay. CT angiography of lower lung fields showed a large filling defect in the right main 

pulmonary artery extending to the lower lobe branches suggestive of right-sided pulmonary embolism. Our patient 

succumbed from her co-morbidities. Despite our patient succumbing to her multiple co-morbidities we reported this 

case to highlight the isolation of carbapenem resistant strains of P. aeruginosa and the efficacy and safety of colistin 

as a salvage antibiotic in renal impaired patients. Colistin can be safely used as a last reserve antibiotic for multi-

resistant strains of P. aeruginosa infection even in patients with renal impairment. 
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INTRODUCTION 

A major breakthrough in the history of modern medicine 

was the discovery of antibiotics.1 However due to 

irrational practice of antibiotics usage, pathogens have 

developed and shared resistance to commonly prescribed 

current and active antibiotics.2 In the current era of 

increasing antimicrobial resistance (AMR) to current 

novel antibiotics which is a major threat to human life, 

discovery and development of new novel antibiotics has 

greatly decreased, due to pharmaceutical corporations 

losing interest in the arena of antimicrobial manufacture 

thus driving clinicians back to old discarded narrow 

therapeutic window antibiotic molecules such as the 

nephrotoxic colistin, an old class of cyclic polypeptide 

antibiotic that was discovered in 1947 from Paenibacillus 

polymyxa to combat carbapenem-resistant gram negative 

bacteria such as P. aeruginosa.1-9 Carbapenems have 

been the last resort in extended spectrum of beta 

lactamase producing P. aeruginosa strains but of recent 

microbiological studies globally and as it was in our case 

study, resistant strains have been isolated, with colistin 

remaining the only viable last desperate resort despite its 

nephrotoxicity potentiality.5 Morbidity and mortality due 

to multi-resistant nosocomial gram negative bacterial 

infections was high.2,5 Multi-drug resistant P. aeruginosa 

strains were increasingly being isolated from patients 

globally.5 In this case report we set out to show the 

challenges of management of a multi-resistant P. 

aeruginosa strain in a diagnosed chronic kidney diseased 

diabetic and hypertensive patient with bilateral lower 

limbs wet gangrene. Our patient despite her co-morbidity 

of chronic kidney disease tolerated well the nephrotoxic 

antibiotic molecule colistin. This encouraged the re-

introduction of colistin in carbapenem resistant bacterial 

strains in diabetic patients with renal co-morbidity. 

CASE REPORT 

A 77 years old bed ridden female, with history of cerebral 

vascular accident 6 years prior admission, diagnosed 

diabetic, chronic kidney disease stage one and 

hypertensive on oral hypoglycemics and 

antihypertensives diagnosed with bilateral lower limbs 

wet gangrene extending from the foot up to proximal one 

third tibia on the right limb and limited on the left foot, 

was admitted at our general surgical ward in KCMC 

hospital (Figure 1 a and b). Her Glasgow coma scale was 

12/15 (E/4, V/3, M/6). Muscle power was 4/5 on both 

upper and lower limbs bilaterally. Her vitals on admission 

were: BP 131/69 mmHg, RR 22 cycles/min, pulse rate 82 

beats/min, body temperature 35.4ºC and oxygen 

saturation 93% on room air. On admission she was on 

parenteral ceftriaxone, cloxacillin, frusemide with oral 

atorvastatin, amlodipine and glibenclamide. Her 

haemoglobin level was 10.3 g/dl, leucocyte count 

25.69×109 /l with neutrophilia of 23.69×109 /l, platelets 

109×109 /l, serum creatinine level 109 µmol/l, urea 14.55 

mmol/l and random blood glucose was 10 mmol/l. ECG 

revealed atrial fibrillation with ST elevation. 

 

 

Figure 1: (a) Medial view of right lower limb wet 

gangrene extending from the foot up to distal one 

third tibia with dry gangrenous crust  skin lesion on 

the lateral aspect extending from distal one third to 

proximal third tibia; (b) lateral view of right lower 

limb wet gangrene extending from the foot up to 

proximal one third tibia with dry gangrenous crust 

like skin lesion on the lateral aspect extending from 

proximal one third to distal third tibia. 

She was scheduled for emergency right transfemoral and 

left transtibial amputations. Post-operative she was 

instituted on parenteral merogram. She developed surgical 

site infection on her right above knee amputated stump 

and wet gangrene on her left transtibial stump (Figure 2 

and 3). Blood culture revealed Citrobacter species 

sensitive to amoxylin/clavulanic acid, amikacin, 

cefotaxime and gentamicin with resistance to ampicillin 

and ceftazidime. 

a 

b 
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Figure 2: Infected right above knee amputated stump 

showing erythema and yellowish skin discolouration 

on incision sites harbouring pus in subcutaneous 

tissues. 

Pus swab on right AKA stump revealed Pseudomonas 

species resistant to amikacin, ampicillin, ceftriaxone, 

ceftazidime, cefotaxime, gentamicin, imipenem and 

piperacillin (Figure 4). Pus swab left BKA stump revealed 

Staphylococcus species and (Pseudomonas species) 

resistant to cefoxitin, erythromycin and imipenem with 

sensitivity to clindamicin and gentamicin. CT 

angiography revealed distal infra-renal abdominal aorta 

multiple calcified plaques and completely obstructing 

thrombus both on common and external iliac arteries, seen 

downstream to both superficial femoral arteries with 

multiple collaterals in both thighs. The included portion 

of the lower lung fields showed a large filling defect in 

the right main pulmonary artery extending to the lower 

lobe branches suggestive of right-sided pulmonary 

embolism. 

 

Figure 3: Infected left transtibial stump showing signs 

of wet gangrene. 

 

 

Figure 4: Pus swab for culture and sensitivity results on right AKA stump showing Pseudomonas species resistant to 

amikacin, ampicillin, ceftriaxone, ceftazidime, cefotaxime, gentamicin, imipenem and piperacillin with 

recommendation on colistin sulphate. 
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She was scheduled for right AKA stump surgical toilet, 

debridement and revision and left mid-third transfemoral 

amputation. She was then instituted on parenteral 

colomycin®150 mg bd for 7 days, low molecular weight 

heparin, soluble aspirin, clopidogrel, analgesia, oral 

hypoglycemics and antihypertensives. Her blood glucose 

levels were maintained below 10 mmol/l. Her serial 

creatinine and glomerular filtration rate post colomycin 

institution were (114 µmol/l, 44 ml/min) (86 µmol/l, 59 

ml/min) and (62 µmol/l, 89 ml/min) respectively. She had 

episodes of fever spikes reaching 40ºC which were 

controlled by paracetamol. A control blood culture was 

done 7 days post institution of colomycin and revealed no 

growth after 5 days incubation. Our patient sustained a 

transient ischaemic attack (TIA), developed hypostatic 

pneumonia, bed sores and her condition deteriorated and 

she unfortunately succumbed from her co-morbidities. 

DISCUSSION 

The worldwide prevalence of multidrug-resistant gram-

negative bacteria in particular P. aeruginosa, 

Acinetobacter baumannii and Klebsiella pneumonia was 

escalating at an alarming rate with polymyxins being the 

only active antibiotics.1,3,6 In the Unites States of 

America, up to 16% of P. aeruginosa isolated in the time 

period between 1997 and 2000 were resistant to at least 

three principal anti-pseudomonas medications.7 P. 

aeruginosa had proved to be resistant to a number of 

antibiotics, including aminoglycosides, quinolones and β-

lactams.10 The absence of new antibiotics against resistant 

bacteria due to the decline of the antibiotic discovery 

pipeline, had led to renewed interest in reviving the use of 

older antibiotics that were considered too toxic for clinical 

use, in particular polymyxins (B and E), to be the only 

salvage arsenal in the antibiotics armory in multi-resistant 

gram negative bacterial infections in particular P. 

aeruginosa.1  

P. aeruginosa is a perilous and feared ubiquitous gram 

negative, opportunistic nosocomial acquired bacterium, 

responsible for 10% of all hospital-acquired infections, in 

immunocompromised hosts, culprit in ventilator-

associated pneumonia, resistant to anti-microbials due to 

its ability to produce a variety of toxins, resisting 

phagocytosis, encoding large percentage of controlling 

enzymes important for metabolism and transportation 

with its high level of intrinsic resistance to most anti-

microbials through restricted outer membrane 

permeability, efflux systems that pump anti-microbials 

out of the cell and production of antibiotic-inactivating 

enzymes such as β-lactamases giving it great metabolic 

versality and high adaptability to resist ecological changes 

thus its ability to colonize a wide variety of settings.5,10-12 

It was mostly isolated from patients with burns injuries, 

cystic fibrosis, and neutropenia.5,12 

The use of old antibiotics resembled the antibiotic rotation 

scheme where some antibiotics were intentionally 

withheld from use to reduce chances of developing 

resistance to certain pathogens.7 Old antibiotics have a 

major advantage to the currently used antibiotics by the 

fact that their use had been greatly limited in recent 

years.7 It’s well known that emergence of resistance to 

antimicrobials was from the misuse of the antimicrobial 

itself.7 Challenge posed by many old discarded antibiotics 

was their toxicity and adverse effects, however their 

efficacy can be improved by chemically modifying their 

compounds to enable better tissue penetration and extend 

half-lives therefore increasing potency to certain 

pathogens.7 

Colistin (polymyxin E) is a multicomponent polypeptide 

antibiotic comprised mainly of colistin A and bantibiotic 

discovered in 19493 and had been available since 1959 

for the treatment of infectious diseases caused by gram 

negative bacteria used throughout in the 1960s and 1970s, 

discarded due to reports of nephrotoxicity for the 

potentially less-toxic aminoglycosides.1,4,6,7 The clinical 

picture of colistin nephrotoxicity included a decrease in 

clearance of creatinine, proteinuria, cylindruria or 

oliguria.4 This led to decline in its use from the 1970s to 

the early 2000s.6 However it had been observed that the 

nephrotoxicity was dose dependent, usually but not 

always reversible and end organ kidney damage rarely 

reported.4 

After the emergence of multi-resistant gram negative 

bacteria, its re-use re-emerged with fewer reported side 

effects compared to aminoglycosides which had replaced 

it more than 3 decades ago.7 The toxicity previous 

reported could be owed to higher colistin doses 

administered, the administration of the more toxic form of 

colistin sulphate or the co-administration of nephrotoxic 

drugs.7 

However a concerning and scary reality exist as there 

have been studies were isolates showed resistance to both 

colistin and carbapenems.2 Colistin resistance have been 

reported in UK, were resistant strains of P. aeruginosain 

cystic fibrosis have been observed, colistin resistant 

carbapenemase-producing K. pneumoniae, resistant 

strains of A. baumannii and polymyxin resistant E. coli.2 

A study in India identified resistant strains of Escherichia 

coli, K. pneumoniae, P. aeruginosa and A. baumanniito 

both meropenem and colistin.2 These were frightening 

reports to clinicians who face multi-resistant strains of 

gram negative bacteria, with colistin as there only single 

salvage antibiotic losing its potency. However the advent 

of colistin resistance has been described in high-use 

settings.9 

A new hope exists as colistin can be used with 

combination with rifampicin or sulbactam antibiotics to 

increase efficacy for the treatment of multi-drug resistant 

gram negative bacteria despite the increased risk in 

toxicity.1,6,8 Animal studies have shown combination of 

colistin with either rifampicin, carbenicillin, piperacillin 

and imipenem for treatment of P. aeruginosa, A. 

baumannii or E. coli infections there were significant 
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reduced mortality rates.8 However, there was a need for 

clinicians to share their experience on the efficacy and 

safety of single therapy colistin use versus colistin 

combination therapy. Best approach to this was 

randomized controlled trials comparing and contrasting 

effectiveness and safety of colistin monotherapy versus 

colistin combination therapy.8 

A new surge of antibiotic discovery research was needed 

in these desperate times of increasing AMR. Contrary to 

this need, nearly half of all major antimicrobial producers 

in Japan and USA have halted or decreased antimicrobial 

production almost 30 decades ago.3,7,13 The absence of 

alternative antibiotics to treat the ever increasing rate of 

AMR among even common bacteria is likely to end up in 

a clinical scenario where colistin will be the only last line 

salvage therapeutic drug against multidrug-resistant gram 

negative pathogens in the 21st century.6 In clinical 

scenarios where β-lactam, aminoglycoside or quinolone 

was rendered ineffective, the polymyxins, especially 

colistin, serve as the final alternative arsenal.6 

It was understood that resistance was acquired through a 

number of mechanisms including selection pressure 

mainly due to miss use of the drugs. It was an open issue 

whether restricting antimicrobial usage contributes to the 

elimination of multidrug-resistant bacteria. Resistance 

mutations frequently have associated fitness costs. 

However, such costs may decline subsequently through 

the accumulation of compensatory mutations.14 It had 

previously been demonstrated that drug-resistance 

declined in an antibiotic-free laboratory environment in as 

few as 480 generations where 64.7% of drug-resistant E. 

coli strains showed elevated susceptibilities to at least one 

antibiotic investigated.15 Reductions in antimicrobial 

prescription have been reported to achieve specific, 

localized decreases in antimicrobial resistance in many 

parts of the world.16 Although antibiotic withdrawal had 

not been a formal strategy for managing AMR, our 

finding underscores the possibility of antibiotic 

withdrawal strategy as a promising approach to contain 

AMR.  

In this case, our patient was a chronic kidney diseased 

diabetic and hypertensive. She developed carbapenem 

resistant P. aeruginosa diabetic foot ulcer infection. She 

was instituted on the nephrotoxic antibiotic molecule 

colistin. Her renal blood work during treatment were 

monitored and were within normal acceptable ranges. 

This gave new hope for the safe and efficacious re-

introduction of colistin even in renal comprised patients.  

CONCLUSION 

In this current clinical scenario of increasing AMR, old 

and current active antimicrobials should be engaged in 

combating severe infections due to multi-drug resistant 

strains of gram negative bacteria. Individual countries 

drugs and food agencies should review the old, discarded 

antibiotics as their potential new armory in the fight 

against current resistant bacterial strains. However, this 

should be viewed as potential dangerous last step towards 

re-entering the same clinical scenario of the pre-antibiotic 

era were clinicians had virtually no antibiotic molecules 

to treat infections. Strict laws should be put to place to 

enforce the rational use of current active antibiotics. 

Colistin can be safely used as a last reserve antibiotic for 

multi-resistant strains of P. aeruginosa infection even in 

patients with renal impairment. Dose adjustments are 

needed in patients with renal impairment. In severe multi-

resistant bacterial strains, it can be combined with 

rifampicin or a carbapenems to increase efficacy. Its use 

should be restricted only as a last resort to avoid re-

emergence of colistin resistance. 
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