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Aims of the current study on Gram 
Negative Bacterial (GNB) infections

• Determine rates of hospitalized patients 
receiving an antibiotic treatment targeting a 
GNB infection 

• Determine indications and prescribed 
antibiotics for GNB infections

• Examine outcomes of antibiotic quality 
indicators for GNB infections



Methods

• Any hospital was welcome to join the Global-PPS 
network

• Data-collection : February-June 2015

• All wards of the hospital were included “once”

• Predefined ward types

• Denominator collected at ward level : N patients 
admitted

• Analyses at patient and antibiotic level



Methods

Analyses by 
United Nations 

region



CAI, HAI, SP, MP, other



Anonymous data-entry through the web-based Global-PPS 
program designed for data-entry, validation and reporting

www.global-PPS.com

http://www.global-pps.com/


RESULTS



Degree of participation 

N = 53 C (countries)

N = 335 H (hospitals) 

5C;12H

2C;9H

24C;213H

16C;57H

2C;22H

4C;22H



Adult wards

29,891 treated 
patients

5,926 patients 
with targeted AB 

treatment (19.8%) 

7300 antibiotics
(ATC J01)

1412 ABs 
targeting GNB

N=100,591
admitted
patients

34,665

patients 

treated 

with at least 

one 

antibiotic

(ATC J01)

Child wards

4,774 treated 
patients

737 patients with 
targeted AB 
treatment 

(15.4%)

989 antibiotics
(ATC J01)

157 ABs
targeting GNB



Mean antimicrobial prevalence rates (%) by 
UN-region (country-ranges)

N=100,591 admitted patients; worldwide mean AM prevalence rate = 34.5%

Worldwide prevalence rate of patients treated with ABs targeting GNB = 1.4% 

(range: 0.4% in Africa to 4.1% in South America) 



Number of patients (%) been prescribed at 
least one antibiotic (ATC code J01) based on a 
microbiological result (targeted prescribing)



Proportion of patients (%) treated with antibiotics (ATC 
J01) targeting GNB (red bar) out of all patients receiving 

targeted therapy against any resistant organism

n = Total patients receiving at least one antibiotic targeting a resistant micro-organism

Denominator = all treated patients admitted on adult wards



n = Total patients receiving at least one antibiotic targeting a resistant micro-organism

Denominator = all treated patients admitted on child wards

Proportion of patients (%) treated with antibiotics (ATC 
J01) targeting GNB (red bar) out of all patients receiving 

targeted therapy against any resistant organism



Number of antibiotics (J01, %) prescribed 
on adult wards, based on a microbiological 

result and targeting a GNB, by region

Denominator=all targeted antibiotics (n=7300 antibiotics worldwide) prescribed to 

patients admitted on adult wards



Antibiotics (J01, N=1214) targeting GNB 
are mainly prescribed to treat HAI 

(denominator = therapeutic prescribing for a CAI or HAI)

No GNB cases for Autralian & New Zealand child wards



Number of patients (%) treated with targeted 
ABs for GNB by reason to treat & region

LRTI=mainly carbapenems (29.2% of which 18% in combination with P or I 

colistin); followed by polymyxins (18.8%); 11.4% comb. penicillins with enz. 

inh; 10.7% fluoroquinolones

HUTI & LUTI=mainly monotherapy: 39.8% carbapenems;11.8% 

fluoroquinolones; 11.5% comb. penicillins with enz. inh

LRTI HUTI LUTI

Intra-

abdo SST SEPSIS

Bone-

Joint BAC CVS CNS

East Europe (n=37) 43.2 8.1 10.8 24.3 2.7 2.7

North Europe (n=39) 17.9 20.5 12.8 7.7 10.3 7.7 5.1 5.1 2.6 2.6

South Europe (n=173) 20.2 19.7 6.9 13.9 15.5 8.1 2.9 0.6 1.7

West Europe (n=276) 22.1 20.3 20.7 8.7 8.0 4.3 3.6 2.2 2.5

Africa (n=15) 33.3 13.3 6.7 6.7 20.0 6.7

East & South Asia (n=174) 20.1 19.0 6.3 15.5 6.3 9.2 3.4 3.4 2.3 2.3

West & Central Asia (n=84) 15.5 14.3 17.9 6.0 9.5 9.5 7.1 6.0 3.6

Austalia & New Zealand (n=47) 31.9 4.3 19.1 12.8 21.3 2.1 6.4

South America (n=152) 20.4 14.5 7.2 15.8 15.8 2.6 2.0 4.6 3.9 1.3

North America (n=48) 25.0 8.3 27.1 12.5 12.5 8.3 4.2

Total (n=1045) 22.0 16.8 12.8 11.9 11.7 5.9 3.3 3.1 1.7 1.3



N antibiotics J01 (ATC4)

East 

Europe     

%      

(n=71)

North 

Europe     

%      

(n=46)

South 

Europe    

%     

(n=254)

West 

Europe    

%    

(n=314)

Africa       

% 

(n=22)

East & 

South 

Asia          

% (n=247)

West & 

Central 

Asia             

% (n=127)

Australia 

New 

Zealand      

% (n=59)

South 

America 

%      

(n=211)

North 

America 

%      

(n=61)

Total         

% 

(n=1412)

Carbapenems (J01DH) 23.9 54.3 25.2 31.8 45.5 31.2 40.9 23.7 43.1 47.5 34.0

Polymyxins (J01XB) 15.5 6.5 15.7 4.8 13.6 15.8 18.9 1.7 15.6 4.4 12.2

Fluoroquinolones (J01MA) 18.3 8.7 9.1 14.3 18.2 10.5 9.4 16.9 7.1 11.5 11.3

Comb. of Penicillins/β-lactam inh. (J01CR) 8.4 8.7 9.8 13.4 10.5 9.4 16.9 8.5 14.8 10.8

Aminoglycosides (J01GB) 5.6 2.2 8.3 3.2 13.6 6.1 4.7 16.9 10.4 1.6 6.6

Penicillins/extended spectrum (J01CA) 1.4 2.2 1.2 15.0 1.2 3.1 1.4 4.4

3rd-gen. Cephalosporins (J01DD) 15.5 2.2 4.7 1.9 4.5 4.9 4.7 5.1 3.3 1.6 4.2

4th-gen. Cephalosporins (J01DE) 4.2 5.1 3.8 4.5 3.2 1.6 5.1 1.4 13.1 3.8

Tetracyclines (J01AA) 1.4 2.2 7.1 2.5 1.2 1.6 2.4 3.3 2.8

Glycopeptides (J01XA) 1.4 3.1 1.6 6.9 0.9 1.9 2.5

Most prescribed antibiotic subclasses (J01, 
ATC4) targeting GNB in adult wards, by region

Sorted from highest to lowest overall worldwide antibiotic (ATC J01) use

Bold=proportional use >10%



Most prescribed antibiotics (ATC J01) targeting 
GNB in adult wards, by region

Sorted by highest to lowest overall worldwide antibiotic (ATC J01) use

Bold=proportional use >5%

N antibiotics (ATC J01)

East 

Europe 

% 

(n=71)

North 

Europe 

% 

(n=46)

South 

Europe 

% 

(n=254)

West 

Europe 

% 

(n=314)

Africa       

% 

(n=22)

East & 

South 

Asia      

% 

(n=247)

West & 

Central 

Asia      

% 

(n=127)

Australia 

New 

Zealand      

%      

(n=59)

South 

America 

% 

(n=211)

North 

America 

% 

(n=61)

Total         

% 

(n=1412)

Meropenem 19.7 45.7 12.0 28.0 13.6 19.8 24.4 22.0 21.3 42.6 22.9

Colistin 9.9 6.5 15.7 4.8 13.6 11.7 18.9 1.7 15.2 4.9 11.1

Ciprofloxacin 14.1 6.5 5.5 9.6 18.2 3.6 9.4 13.6 6.2 4.9 7.5

Piperacillin/enz. inh. 1.4 6.5 8.7 8.6 5.7 6.3 15.3 6.6 11.5 7.4

Imipenem/enz. inh. 4.2 2.2 7.1 3.5 9.1 3.2 13.4 12.3 6.1

Ertapenem 6.5 5.1 0.3 22.7 7.3 3.1 1.7 9.0 4.9 4.9

Amikacin 4.2 6.7 1.3 13.6 4.5 1.6 10.0 4.3

Cefepime 4.2 5.1 3.8 4.5 3.2 1.6 5.1 10.0 13.1 3.8

Temocillin 14.3 3.2

Levofloxacin 2.2 3.5 2.5 6.5 0.5 6.6 2.8

Tigecycline 1.2 2.2 6.3 2.5 1.6 2.4 3.3 2.5

Amoxicillin/enz. inh. 7.0 2.2 1.2 4.8 2.0 2.4 1.6 2.3

Ceftazidime 5.6 2.2 1.0 1.3 0.8 0.8 5.1 1.9 1.6 1.8

Polymyxin b 5.6 4.0 0.5 1.1

Tobramycin 0.4 1.0 0.4 15.3 1.0



Antibiotic quality indicators for treatment of 
GNB infections in adult wards, by region

No 

guidelines 

(%)

compliant to 

guidelines 

(%)

Reason in 

notes      (%)

Stop review 

date 

documented 

(%)

East Europe (n=71) 0 94.4 95.8 62.0

North Europe (n=46) 10.9 90.2 91.3 60.9

South Europe (n=254) 24.4 86.0 68.1 37.0

West Europe (n=314) 9.6 87.4 89.2 43.6

Africa (n=22) 40.9 100 90.9 27.3

East & South Asia (n=247) 11.7 92.6 95.5 71.3

Australia & New Zealand (n=59) 10.2 94.3 94.9 42.4

West & Central Asia (n=127) 39.4 86.4 76.4 32.3

South America (n=211) 17.1 78.5 95.7 44.5

North America (n=61) 42.6 100 96.7 44.3

Total Gram neg (n=1,412) 17.9 88.2 87.3 47.6

Total for therapeutic use (n=30,691) 17.7 80.3 85.5 38.0



Discussion



Summary - discussion

• Targeted prescribing is higher on adult wards (highest in 
South America, lowest in East-Europe)

• Number of patients (%) been prescribed ABs for a GNB inf. is 
highest in South America, followed by East-Europe and Asia 

• Most GNB inf. were health care associated
• Most frequent reason to treat patients with ABs targeting a 

GNB inf. were UTI and LRTI
• Most commonly prescribed: carbapenems and polymyxins
• Antibiotic quality indicators regarding treatment of GNB 

score only slightly better as compared to overall antibiotic 
therapeutic prescribing



NEXT GLOBAL–PPS: 
JANUARY–JUNE 2017 

ANY HOSPITAL IS 
WELCOME TO 
PARTICIPATE !

URL:  www.global-pps.com

Contact: global-PPS@uantwerpen.be

http://www.global-pps.com/
mailto:global-PPS@uantwerpen.be

