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• Outline: 

1. Colistin in humans 

2. Colistin in animals 



Colistin in humans

Carbapenem and colistin resistant Klebsiella
pneumoniae isolates



First reports of KPC-KPN, colistin in the national essential medicines list 
(EML) and ColR-K. pneumoniae

*Iñiguez D. 2012.  **Zurita J 2013  *** Ministry of Health 2013   § INSPI-LIP 2018. 

0 0 0

20

80

178

0

20

40

60

80

100

120

140

160

180

200

2012 2013 2014 2015 2016 2017

K. pneumoniae MERr + COLr

First report of
KPC-KPN *

Colistin in the 
National essential 
medicines list *** 

One year later
other hospitals
KPC-KPN** 

First reports of
ColR-KPC-KPN§



ST

258
(N=2)

Strain
code

Location Source MIC 
µg/mL
BMM

Carbape
nemase

mcr 1-5 MgrB PhoQ crrAB PhoP PmrA PmrB pmrD

COL
L6 ICU Tracheal 16 KPC-2 Neg. F28C* WT Pos WT WT R256G*

Deleterious

L35 Internal
medicine

Blood 16 KPC-2 Neg. F28C WT WT WT R256G*
Deleterious

25
(N=2)

L73 ICU Tracheal 16 KPC-2 Neg. WT WT WT WT WT

L71 Urology Blood 32 KPC-2 Neg. WT WT WT WT WT

39
(N=2)

L5 Traumatolog
y

blood 16 KPC-2 Neg. WT WT WT WT WT

L17 Emergency Tracheal 32 KPC-2 Neg. Insertional
inactivation,
ISkpn14 + nt72
and + nt73

WT WT WT WT

15 L53 ICU Blood Emergency KPC-2 Neg F28C* WT --------- WT WT T246A* WT

3023 L70 Cardiology Catheter 32 KPC-2 Neg Insertional
inactivation,
IS1 n+117

WT ------ WT I66M** WT WT

Reyes J. et al.   2018   

Molecular mechanisms for colistin resistance in KPC -producing K. pneumoniae    



Risk factors and clinical outcomes - ColR-KPC-KPN

CONTROLS 
N=59 (%)

CASES
N=24 (%)

p-value OR

Age (years), mean, ±DS, 53.2, 20.5, (16-87) 53.25, 17.9, (20-80) 0.99

Hospitalization days, mean, ±DS 48.5 (37.5-59.4) 56.5 (41.5-71.6) 0.15

Mortality 25 (44.6) 14 (58.3) 0.33

Mechanical ventilation 34 (57.63) 18 (75) 0.14 2.21 (0.76-6.35)

Central catheter 31 (52.54) 19 (79.17) 0.03 3.4 (1.13-10.4)

Peripheral venous catheter 41 (69.49) 22 (91.67) 0.03 4.85 (1.02-22.7)

Urinary catheter 29 (49.15) 20 (83.33) 0.004 5.2 (1.6-16.9)

Use of antibiotics 6 months 16 (27.1) 14 (58.3) 0.01 3.8 (1.4-10)

β-lactam/β-lactamase inhibitor 32 (54.2) 9 (37.5) 0.23 0.50 (0.2-1.33)

Carbapenems 47 (79.7) 20 (83.3) 1.0 1.27 (0.36-4.44)

Colistin 38 (64.4) 18 (75) 0.44 1.66 (0.57-4.8)

Tigecycline 20 (33.9) 12 (50) 0.22 1.95 (0.74-5.1)

Reyes J. et al.  2019.   



Use of colistin in Ecuador. Example of a high complexity hospital
• Use of colistin in public hospitals . Units/year : 
• 2017: 15.924 

• 2018: 16.523

Health Observatory - Universidad Central del Ecuador.  

Romo H. et al.  2019.   
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• High use of colistin in the Intensive Care Unit

• Increase of colistin precription and ColR.-KPN



Monitoring of Antibiotic Stewardship Programs implementation in 14 public

hospitals to improve the use of colistin.
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Reyes J. et al.  2019.   



Physicians authorized to prescribe colistin in 14 public hospitals
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Reyes J. et al.  2019   



Colistin in animals

Presence of the mcr-1 gene in E. coli isolates



Source: Loaiza F. – Reyes J. 2018. 
INSPI-Agrocalidad. 

Source: Zurita J. . 2018. INSPI-
Agrocalidad. 



Other reports of mcr-1-harboring E. coli: 

*Poultry farms - “broiler farms”
**Pigs
§Colonization in humans

*Vinueza et al. 2019. **Yamamoto et al. 2019. §Villacís J. Reyes J. et al. 2019



Ecuadorian Government Resolution 
February 2019

“The manufacture, 
formulation, 
importation, trade, 
registration and use of 
products containing 
colistin is prohibited”

“The marketing 
authorization of all 
products containing 
colistin is canceled”



Problems related to the document

• 1.- Colistin used to treat infections

• 2.- Antibiotics (colistin) used as growth promoters

• Economic impact related to swine and poultry production

Loaiza F. et al  2018



Antibiotics (colistin) used as growth promoters

• Strategies:
Last Tuesday, a workshop was held on food safety. The following 
stakeholders were involved:
a) Government institutions: Agrocalidad, Senescyt, Ministry of health
b) Academic institutions (Public and private universities)
c) Industry (swine and poultry production) ¡¡¡ this is the challenge !!! 

Objective: Find alternatives to growth promoters 





Conclusions 

• Colistin resistant isolates are problem in public health 
• The use of colistin is increasing in human and animals
• It is necessary to work together human and animal health to control 

the use of colistin

• Thank you …
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