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Supplementary Table 1. GP practice antibiotic prescribing for community-onset E. coli bacteraemia isolates 
 Mean number of items 

period before implementation of QP 

(Jan. 2013 to Mar. 2015, 27 months) 

(n = 6,8821) 

Mean number of items 

period after implementation of QP 

(Apr. 2015 to Dec. 2018, 45 months) 

(n = 6,8821) 

Mean SD Lower 95% 

CI 

Upper 95% 

CI 

Mean SD Lower 95% 

CI 

Upper 95% 

CI 

Ciprofloxacin 51·04 58·66 49·65 524·2 59·47 63·83 57·96 60·98 

Co-Amoxiclav 364·50 333·32 356·62 372·38 517·25 436·23 506·94 527·56 

Levofloxacin 3·78 12·83 3·47 4·08 8·21 25·21 76·2 8·81 

Moxifloxacin 1·63 5·62 150 1·76 2·72 8·72 2·52 2·93 

Ofloxacin 2·63 6·25 249 2·78 6·31 11·41 6·05 6·58 

Total Antibiotics 423·58 364·19 4149·7 432·18 593·97 483·84 582·54 605·40 

Abbreviations: CI = Confidence Interval, SD = standard deviation 
1 Number of GP practices included in study as the denominator 
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Supplementary Table 2. Characteristics of patients with community-onset E. coli bacteraemia between 2013-2018  

 

Total  

(138,787) 

Susceptible3 isolates 

(84,078) 

Resistant3 isolates 

(54,709) 

n % n % n % 

Gender1 
Male 64,229 46·28 37,782 58·82 26,447 41·18 

Female 74,519 53·69 46,272 62·09 28,247 37·91 

Patient age 

groups 

(in years) 

0 – 14 2227 16·0 1584 71·13 643 28·87 

15 – 24 2647 19·1 1893 71·51 754 28·49 

25 – 64 33,248 23·96 20,974 63·08 12,274 36·92 

65+ 100,665 72·53 59,627 59·23 41,038 40·77 

Region 

London 18,839 13·57 11,465 60·86 7374 39·14 

Southeast 21,606 155·7 13,202 61·10 8404 38·90 

Southwest 14,136 10·19 8716 61·66 5420 38·34 

West Midlands 16,031 11·55 10,584 66·02 5447 33·98 

East Midlands 12,144 8·75 6655 54·80 5489 45·20 

East of England 15,596 11·24 8226 52·74 7370 47·26 

Northeast 9068 6·53 6122 67·51 2946 32·49 

Yorkshire & Humber 12,757 9·19 8212 64·37 4545 35·63 

Northwest 18,610 13·41 10,896 58·55 7714 41·45 

Tests 

against 

individual 

antibiotics2 

Ciprofloxacin 119,095 85·81 98,528 82·73 20,567 17·27 

Co-Amoxiclav 119,140 85·84 71,968 60·41 47,172 39·59 

Levofloxacin 9386 6·76 7635 81·34 1751 18·66 

Moxifloxacin 2012 1·45 1392 69·18 620 30·82 

Ofloxacin 112 0·08 10 8·93 102 91·07 
1Data were missing for 39 isolates 
2Not all isolates were tested against each antibiotic during AST 
3Against at least one of five broad spectrum antibiotics tested 
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Supplementary Figure 1.  Residual, ACF and PACF plots for community antimicrobial exposure from 

2013 to 2018 in England 
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Supplementary Figure 2.  Residual, ACF and PACF plots for GP practice level rates of resistance in E. 

coli community-onset bacteraemia isolates from 2013 to 2018 in England 
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Supplementary Table 3. Interrupted time series analysis of changes in trends for antibiotic usage and 
antimicrobial resistance 
 Regression 

intercept 
Pre-intervention 
trend 

Immediate change 
after implementation 
of the QP 

Change in trend 
over study period 

Absolute 
effect 

Relative effect 
(%) 

Antibiotic Usagea 

Ceftriaxone 0·000  
(0·000 to 0·000) 

1·002  
(0·996 to 1·008)  0·929 (0·817 to 1·057) 0·974  

(0·967 to 0·981) 0·001 -254·56 

Antimicrobial Resistanceb 

Ceftriaxone 0·094  
(0·079 to 0·112) 

1·004 
(0·998 to 1·011) 1·043 (0·905 to 1·201) 0·998 

(0·990 to 1·006) 8·78 6·83 

Confidence intervals shown in brackets 
a As a change in proportion of antibiotics prescribed per 1000 patients in GP practice 

b As a change in proportion of resistant isolates per 1000 isolates submitted to Public Health England 
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Supplementary Figure 3.  Rates of community ceftriaxone exposure from 2013 to 2018 and GP practice level rates of 

resistance in E. coli community-onset E. coli bacteraemia isolates tested against ceftriaxone  in England in relation to the 

QP antimicrobial stewardship intervention implemented in 2015, with counterfactual (dotted line) and linear regression 

segments (black lines) 
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Supplementary Table 4. GP practice antibiotic prescribing for community-onset E. coli bacteraemia isolates with complete GP 

practice codes 
 Antibiotics prescribed over 

entire study period 

(Jan. 2013 to Dec. 2018) 

(n = 6,866) 

 

Antibiotics prescribed for 6-month 

period before implementation of QP 

(Oct. 2014 to Mar. 2015, 6 months) 

(n = 6,866) 

Antibiotics prescribed for 6-month period 

after implementation of QP 

(Apr. 2015 to Sep. 2015, 6 months) 

(n = 6,866) 

 

Mean SD Lower 

95% CI 

Upper 

95% CI 

Mean SD Lower 

95% CI 

Upper 

95% CI 

Mean SD Lower 

95% CI 

Upper 

95% CI 

Ceftriaxone 36·94 10·02 36·71 37·18 3·11 1·45 3·07 3·14 3·09 0·86 3·07 3·11 

Abbreviations: CI = Confidence Interval, SD = standard deviation 
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Supplementary Table 5. Ceftriaxone resistance in  E. coli causing community-onset E. coli bacteraemia between 2013-2018  

 

Total  

(138,576) 

Susceptible3 isolates 

(83,940) 

Resistant3 isolates 

(54,636) 

n % n % n % 

Tests against 

individual 

antibiotics1 

Ceftriaxone 31,570 22·8 27,776 87·98 3794 12·02 

1Against at least one of five broad spectrum antibiotics tested 
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Supplementary Table 6. GP practice antibiotic prescribing for community-onset E. coli bacteraemia isolates for isolates with 

complete GP practice codes 
 Antibiotics prescribed over entire study 

period 

(Jan. 2013 to Dec. 2018, 72 months) 

(n = 6,8661) 

Antibiotics prescribed for 6-month 

period before implementation of QP 

(Oct. 2013 to Mar. 2015) 

(n = 6,8661) 

Antibiotics prescribed for 6-month period 

after implementation of QP 

(Apr. 2015 to Sep. 2018) 

(n = 6,8661) 

Mean SD Lower 

95% CI 

Upper 

95% CI 

Mean SD Lower 

95% CI 

Upper 

95% CI 

Mean SD Lower 

95% CI 

Upper 

95% CI 

Ciprofloxacin 110·90 116·58 108·14 113·67 10·83 13·25 10·51 11·14 9·41 11·35 9·14 9·68 

Co-Amoxiclav 883·93 738·04 866·44 901·42 86·74 81·31 84·81 88·66 73·77 67·80 72·16 75·37 

Levofloxacin 12·04 36·80 11·17 12·91 0·99 3·76 0·90 1·08 0·86 3·34 0·78 0·94 

Moxifloxacin 4·37 12·56 4·07 4·67 0·39 1,62 0·35 0·43 0·34 1·43 0·30 0·37 

Ofloxacin 8·98 15·97 8·60 9·36 0·59 1·57 0·56 0·63 0·59 1·56 0·55 0·62 

Total Antibiotics 1020·23 816·70 1000·88 10395·8 99·55 88·18 97·46 101·64 84·97 74·36 83·21 86·73 

Abbreviations: CI = Confidence Interval, SD = standard deviation 
1 Number of GP practices included in study as the denominator 
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Supplementary Table 7. Characteristics of patients with E. coli community-onset E. coli bacteraemia between 2013-

2018 for isolates with complete GP practice codes 

 

Total  

(138,576) 

Susceptible3 isolates 

(83,940) 

Resistant3 isolates 

(54,636) 

n % n % n % 

Gender1 
Male 64,129 46·30 37,712 58·81 26,412 41·19 

Female 74,408 5371 46,199 62·09 28,209 37·91 

Patient age 

groups 

(in years) 

0 – 14 2219 1·60 1577 71·07 642 28·93 

15 – 24 2641 1·90 1888 71·49 753 28·51 

25 – 64 33·185 23·95 20,933 63·08 12,252 36·92 

65+ 100,531 72·55 58,542 58·23 40,989 40·77 

Region 

London 18,804 13·57 11,449 60·89 7355 39·11 

Southeast 21,590 15·58 13,191 61·10 8399 38·90 

Southwest 14,136 10·20 8716 61·66 5420 38·34 

West Midlands 16,013 11·56 10,567 65·99 5446 34·01 

East Midlands 12,057 8·70 6604 54·77 5453 45·23 

East of England 15,596 11·25 8226 52·74 7370 47·26 

Northeast 9068 6·54 6122 67·51 2946 32·49 

Yorkshire & Humber 12,748 9·20 8208 64·39 4540 35·61 

Northwest 18,564 13·40 10,857 58·48 7707 41·52 

Tests 

against 

individual 

antibiotics2 

Ciprofloxacin 118,943 85·83 98,407 82·73 20,536 17·27 

Co-Amoxiclav 118,988 85·86 71,873 60·40 47,115 39·60 

Levofloxacin 9385 6·77 7634 81·34 1751 18·66 

Moxifloxacin 2912 2·10 1392 47·80 620 21·29 

Ofloxacin 1612 1·16 10 0·62 102 6·33 
1Data were missing for 39 isolates 
2Not all isolates were tested against each antibiotic during AST 
3Against at least one of five broad spectrum antibiotics tested 
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