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Abstract 16 

Background: The inappropriate use of antimicrobials and increased rates of 17 

antimicrobial resistance is a challenge all over the world. Although antibiotic 18 

stewardship is recommended by the Brazilian government, data regarding 19 

antibiotic use in Brazilian hospitals are scarce. 20 

Aim: The aim of this study was to conduct a point prevalence survey of 21 

antimicrobial use in 18 Brazilian hospitals. 22 

Methods: Eighteen Brazilian hospitals conducted the Global Point Prevalence 23 

Survey of Antimicrobial Consumption and Resistance (Global-PPS) in 2017. 24 
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The study enrolled inpatients on antimicrobials. Data collection included details 25 

on the antimicrobial prescriptions. A web-based program was used for data-26 

entry, validation and reporting. The Global-PPS was developed by the 27 

University of Antwerp and bioMérieux provided funding support. 28 

Findings: We evaluated 1801 patients, of which 941 (52.2%) were on 29 

antimicrobials. Four hundred (42.5%) patients were given at least two 30 

antimicrobials. Out of the 1317 antibacterials for systemic use, 514 (39%) were 31 

prescribed for community-acquired infections, 533 (40.5%) for healthcare-32 

associated infections and 248 (18.8%) for prophylactic use. The most frequently 33 

used antimicrobials were ceftriaxone (12.8%), meropenem (12.3%) and 34 

vancomycin (10.3%). Pneumonia or lower tract respiratory infection was the the 35 

most common site of infection (29.2%). In general, antimicrobials were given 36 

mainly parenterally (91%) and empirically (81.2%). 37 

Conclusions: We observed a high prevalence of antibiotic use in the 18 38 

Brazilian hospitals. The antibiotics were prescribed mainly empirically. 39 

Intravenous broad-spectrum antibiotics were the most frequent antimicrobials 40 

used, showing that reinforcement of de-escalation strategy is needed. The 41 

Global-PPS data can be very useful for monitoring stewardship programmes 42 

and intervention.  43 

 44 

Introduction 45 

 46 

The inappropriate use of antibiotics and increased rates of antimicrobial 47 

resistance are challenges all over the world, which have been associated with 48 

increased morbidity, mortality and health care costs.1 Although the antimicrobial 49 
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resistance rates vary widely in South America, a particular concern is the trend 50 

for increasing antimicrobial resistance in Gram-negative bacteria reported from 51 

many countries.2-3 
52 

Thus, an important approach to contain the emergence of antimicrobial 53 

resistance and optimize antimicrobial usage, ensuring appropriate antimicrobial 54 

use, relies on programs called antimicrobial stewardship programs (ASP).4 The 55 

Centers for Disease Control and Prevention (CDC) reports that 30% of all 56 

antibiotics prescribed in the USA are either unnecessary or inappropriate.5 Data 57 

about quantity and quality of antimicrobial prescribing constitute the cornerstone 58 

for guiding ASP’s interventions. Between 2016 and 2018, the World Health 59 

Organization (WHO) collated data on antibiotic consumption for the year 2015 60 

from 65 countries. The report found wide discrepancies in consumptions rates 61 

between countries, ranging from approximately four defined daily doses 62 

(DDD)/1000 inhabitants per day to more than 64 DDD.6 Although antimicrobial 63 

stewardship is recommended by the Brazilian government, antimicrobial 64 

consumption data in Brazilian hospitals are scarce.7-8  65 

A point prevalence survey (PPS) is one widely used approach for 66 

obtaining information about antimicrobial prescribing practices in hospitals 67 

worldwide.9-10 It is a feasible method to access data on antimicrobial use and 68 

the results can be used for identifying targets for intervention.11 This study 69 

aimed to evaluate the variation in antibiotic use across Brazilian hospitals that 70 

joined the Global Point Prevalence Survey of Antimicrobial Consumption and 71 

Resistance (Global-PPS) project in 2017. 72 

 73 

Materials and methods 74 
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 75 

Study design and setting 76 

Brazil is the largest South American country with approximately 210,000,000 77 

inhabitants, according to the Brazilian Institute of Geography and Statistics 78 

(Instituto Brasileiro de Geografia e Estatística - IBGE). The total area is 79 

geopolitically divided into five macro regions: Mid-West, Northeast, North, 80 

Southeast, and South, which are divided into 26 states split into over 5500 81 

municipalities.12  The Southeast and South are the most socioeconomically 82 

developed regions.13 
83 

In 2017, 60 Brazilian hospitals from three Brazilian regions (Northeast, 84 

South and Southeast) were invited to participate in the Global-PPS by email 85 

and Whatsapp workgroups. The Global-PPS is an international project, funded 86 

by bioMérieux, based on three previous PPSs carried out by the European 87 

Surveillance of Antimicrobial Consumption (ESAC).11,14 
88 

The study was conducted in 18 Brazilian hospitals from six states 89 

distributed among three the three target regions (Northeast, South and 90 

Southeast). The participating hospitals were located in Fortaleza, Londrina, 91 

Maringa, Recife, Rio de Janeiro, Salvador and Sao Paulo. 92 

Ethics 93 

This study was reviewed and approved by the Ethics and Health Research 94 

Review Committee of the coordinating centre in Brazil and each participating 95 

hospital. No identifiers were recorded to ensure anonymity. There was no 96 

contact with patients and patient consent was not required. 97 
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Data collection 98 

The survey was conducted during one day by infection control teams. Data 99 

collection was mostly undertaken by Infectious Diseases physicians (one or two 100 

per hospital); nurses assisted in data collection in one hospital only, and there 101 

was no participation by pharmacists. All wards were audited once. All inpatients 102 

who were in the ward at 0800 h were included. Total ward inclusion at the 103 

hospital level was requested but not mandatory. Large hospitals (more than 500 104 

beds) had the option of choosing one or more wards. 105 

The required data were gathered by reviewing the patients’ case notes 106 

and prescribing charts. The data collected included details about the numbers 107 

of inpatients in each ward (denominator). For each patient on antimicrobials 108 

(numerator), information was collected about patient characteristics; details on 109 

antimicrobial agents used (e.g. dose, dosing frequency and route of 110 

administration); and diagnosis and indication (treatment or prophylaxis). 111 

Regarding therapeutic use, we recorded whether antimicrobials were prescribed 112 

for community-acquired (CAI) or healthcare-associated infections (HAI); and for 113 

prophylaxis, whether medical (MP) or surgical (SP). Data about duration of SP 114 

were also documented.  All hospitals used the National Health Surveillance 115 

Agency (ANVISA) surveillance criteria for HAI, a Brazilian guideline for infection 116 

definitions adapted from CDC/NHSN surveillance definitions and criteria for 117 

HAI.15 
118 

In addition, a set of quality indicators were evaluated, including reasons 119 

in notes, guideline compliance and a documented stop or review of 120 

antimicrobials in medical records. 121 
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Finally, information regarding empirical or targeted treatment (based 122 

upon microbiological result from a clinical specimen and not screening as well 123 

as any other microbiology result like for example legionella urinary antigen) and 124 

whether it was based on biomarker (e.g. CRP, procalcitonin) data was also 125 

recorded. If the antimicrobial treatment choice was based on microbiological 126 

data, we collected information on the targeted multidrug-resistant organisms 127 

(MDRO). All hospitals had microbiology laboratory support to diagnose the 128 

targeted MDRO searched by Global-PPS. All data were imputed into the 129 

Global-PPS program, a free internet-based system developed for data entry, 130 

validation and reporting to participating hospitals (www.global-pps.com). 131 

Data analysis 132 

Antimicrobial use was reported as the number of patients on antimicrobials 133 

(therapeutic or prophylactic use) and the number of therapies or prophylaxis. 134 

Therapy was defined as the use of one drug in one route of administration. 135 

Antimicrobial prescribing rates and the quality indicators are expressed as 136 

percentages (proportional use), means and/or ranges aggregated at regional 137 

level, by ward type, by indication (therapeutic or prophylactic use). We also 138 

ranked the number of antimicrobials for systemic use (according to the WHO 139 

ATC classification).16 
140 

 
141 

Results 142 

 143 
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A total of 152 wards (131 adult wards and 21 paediatric wards) of 18 hospitals 144 

were included in the survey, accounting for 1801 patients (1622 adults and 179 145 

children and neonates). Regarding the ward type, 68 were medical, 31 surgical 146 

and 53 intensive care units. The sizes of hospitals varied greatly, from one 147 

hospital with less than 50 beds to three hospitals with more than 500 beds. 148 

Most hospitals (11/18) have 100 to 499 beds. Most of the hospitals were private 149 

(11/18), tertiary (15/18) and non-teaching (11/18) institutions, providing acute 150 

and general medical and surgical services. 151 

Out of 1801 inpatients, 941 (52.2%) were on antimicrobials on the day of 152 

the PPS. Regarding characteristics of patients on antimicrobials, 492 (52.1%) 153 

were male and most of them were adults (89,7%) (mean age, 58 years – 154 

ranging from 18 to 100 years). Antimicrobial use was higher in the Northeast 155 

region (60.4%) compared to South and Southeast regions (48.6% and 49.6%, 156 

respectively). Adult and paediatric intensive care units showed the highest 157 

prevalence of antibiotic use (60.3% and 71.1%, respectively) (table I). 158 

The overall proportion of patients treated with more than one 159 

antimicrobial agent was 42.5% (309 patients receiving two drugs, 66 receiving 160 

three drugs, and 25 more than three drugs, respectively). Comparing the 161 

regions, there was a higher proportion of patients on at least two antimicrobials 162 

in South (48.7%) in relation to Southeast and Northeast (42% and 41.7%, 163 

respectively). 164 

A total of 1465 antimicrobial prescriptions were evaluated. According to 165 

the ATC classification system, antibacterials for systemic use (J01) accounted 166 

for 1317 (89.9%) prescriptions, antimycotics for systemic use (J02) for 79 167 
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(5.4%), antimycobacterials (J04) for 21 (1.4%), antivirals for systemic use (J05) 168 

for 19 (1.3%), antiprotozoals (P01) for 23 (1.6%) and intestinal antiinfective 169 

agents (A07) for six (0.4%). 170 

Among the 45 different agents amongst the 1317 antibacterials 171 

prescribed for systemic use (J01 ATC), the overall most frequent antibiotics 172 

prescribed were ceftriaxone (12.8%), meropenem (12.3%), vancomycin (10.3%) 173 

and piperacillin with a beta-lactamase inhibitor (9.3%); these four antibiotics 174 

accounted for 587 (44.6%) prescriptions. The most common indications for 175 

antibiotic therapeutic use were pneumonia or lower respiratory tract infection 176 

(29.2%), intra-abdominal sepsis (12.5%), bone or joint infections (9.5%), skin 177 

and soft tissue infection including surgical site infection (7.7%) and sepsis with 178 

no clear anatomic site (6.3%) – accounting for 698 (65.2%) prescriptions (table 179 

II). Regarding the most prescribed antibiotics and the respective indications, 180 

ceftriaxone was mainly used to treat pneumonia or LTRI (37.5%), urinary tract 181 

infection (UTI) (lower UTI - 10.1%; upper UTI -10.1%) and intra-abdominal 182 

sepsis (9.5%). Meropenem, piperacillin with a beta-lactamase inhibitor and 183 

vancomycin were mainly prescribed as therapy for pneumonia or LRTI (ranging 184 

from 17 to 41%), intra-abdominal sepsis (ranging from 14.8 to 15.6%) and 185 

sepsis with no clear anatomic site (ranging from 7.4 to 13.6%). Bone or joint 186 

infections were also frequent reasons for treatment with meropenem (9.3%) and 187 

vancomycin (11.9%). 188 

A total of 514 (39%) antibiotics were prescribed for CAI and ceftriaxone 189 

was by far the most used (26.4%) (figure 1). Of 190 
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 the 533 (40.5%) antibiotics prescribed for the treatment of HAI, 191 

meropenem (24.2%) was the first most prescribed, followed by vancomycin 192 

(18.4%) (figure 2). MP and SP accounted for 18.8% (248) of the total of 193 

antibiotics prescribed. Cefazolin was the most commonly prescribed antibiotic 194 

for SP (accounting for 111 [62.4%] of the 178 prescriptions). The prevalence of 195 

patients with at least one HAI was 19.1% (344 of 1801 inpatients) (give ratio’s 196 

for different regions). Overall, 40.5% of all antibiotics for systemic use were 197 

prescribed for a HAI, with highest number of antibiotics found in the South 198 

(49.5%) (table III). Antibiotics prescribed for HAI were more frequent in intensive 199 

care units (55.5%) compared to non-critical units (30.5%), as well as in adult 200 

units (40.3%) compared to paediatric units (33.9%). 201 

The administration route for antibiotics was parenteral (98.7% of the 202 

antibiotic prescriptions for HAI and 89.7% for CAI). Empirical use was higher for 203 

CAI (86.6%) compared to HAI (65.9%). The only biomarker used to guide 204 

treatment was C-reactive protein (CRP), used in CAI (21.8%) and HAI (33.8%). 205 

Guideline compliance of the antibiotic prescriptions for CAI was 82.7% and 206 

83.1% for HAI (table IV). All hospitals had guidelines or protocols for 207 

antimicrobial use. Only 4.8% of the antibiotics were prescribed for infections 208 

that are not described in local guidelines.  209 

Of 69 targeted treatments for CAI and 182 for HAI, 20 (29%) and 150 210 

(83.5%) were against MDRO, respectively. Gram-negative bacteria accounted 211 

for 75% of the MDRO of CAI and 78.2% of HAI (table V). Although vancomycin 212 

was the third most frequent antibiotic prescribed, this drug was used mainly 213 

empirically and only about 13% of the vancomycin prescriptions (18 of 135) 214 

were guided by a multidrug-resistant Gram-positive isolate.  215 
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 216 

Discussion 217 

 218 

We conducted for the first time a large-scale point prevalence survey on 219 

antimicrobial use at the patient level in Brazilian hospitals as part of an 220 

international study – the Global-PPS. Point prevalence surveys have been 221 

proven to be a simple and efficient method that provides useful data on 222 

antimicrobial prescribing patterns in order to determine targets for improving 223 

antibiotic use and guiding antimicrobial stewardship programmes.11,17 224 

Our study showed a high prevalence of antimicrobial use (52.2%) that 225 

varied between the surveyed regions (ranging from 48.6% in the south to 60.4% 226 

in the northeast). These rates are higher than the prevalence rates reported in 227 

the previous Global-PPS in European countries (ranging from 27.4% in the 228 

eastern Europe to 39% in the Southern Europe), as well as some low- and 229 

middle-income countries (around 37% in Latin America).10 The difference in 230 

antimicrobial use between regions is reinforced by previous analysis of the  231 

nationwide impact of a restrictive law on over-the-counter sales of antimicrobial 232 

drugs in Brazil in 2010, that showed that the drop in sales was higher in the 233 

South and Southeast, compared to the North, Northeast and Mid-West. 18 As 234 

reported in other point prevalence surveys, intensive care units reported the 235 

highest prevalence of antimicrobial use.19-20 This study also highlights the high 236 

proportion of combination therapy (43.2%), approximately the same reported in 237 

a survey conducted in French hospitals (40.6%) and much greater than the 238 

proportion in another study with hospitals in Singapore (22.2%).21-22 239 
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A finding that draws attention is the high proportion of antibiotics 240 

prescribed for HAI in Brazil in 2017 (40.5%) compared to the overall proportion 241 

for the same indication reported in the survey conducted at hospitals around the 242 

world in 2015 (25.2%; ranging from 9.5% in Africa to 34.9% in Latin America).10 243 

At patient level, the prevalence of patients receiving antimicrobials for at least 244 

one HAI (19,1%) was considerably higher than the overall prevalence reported 245 

in the ECDC survey conducted in 30 European countries (6%).9 It may be due 246 

the predominance of tertiary hospitals in our survey and the high proportion of 247 

patients admitted in intensive care units as well. It also suggests the overuse of 248 

antibiotics in Brazil. These data confirm the significantly higher burden of HAI in 249 

low- and middle-income countries compared to high-income countries. 23  250 

Overall, as reported in most countries, β-lactams were the most 251 

frequently prescribed antibiotic class in our survey. Ceftriaxone, a third-252 

generation cephalosporin, was the most used antibiotic for CAI, followed by 253 

piperacillin with a beta-lactamase inhibitor, which may suggest that at least a 254 

proportion of these prescriptions are inappropriate. Another remarkable finding 255 

was the high proportion of use of broad-spectrum antibiotics for HAI, with 256 

meropenem representing approximately a quarter of all antibiotics prescribed, 257 

followed by vancomycin, piperacillin with a beta-lactamase inhibitor and 258 

polymixins B and E. These results could be explained in part by the high rates 259 

of antimicrobial resistance, particularly in Gram-negative organisms, reported in 260 

Brazilian ICUs.24 However, only approximately one third of the overall 261 

treatments for HAI were targeted (guided by microbiological result). Of 135 262 

vancomycin prescriptions, only 18 were guided by a multidrug-resistant Gram-263 

positive isolate. This likely suggests misuse of broad-spectrum antibiotics in 264 
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Brazilian hospitals. As a limitation of a point prevalence survey, with no follow 265 

up until the completion of treatment, it was not possible to assess the rate of de-266 

escalation therapy. 267 

The most common diagnosis reported in our survey was pneumonia or 268 

lower respiratory tract infection, corresponding to almost 30% of all indications 269 

for antibiotic use. Although pneumonia or lower respiratory infection has been 270 

reported as the most frequent diagnosis in other surveys, the frequency does 271 

not usually exceed 20% of all diagnoses, our study showed a higher 272 

proportion.17,25,26 273 

Although adherence to guidelines was surprisingly high (greater than 274 

80%), other findings of our survey suggested inappropriate antibiotic prescribing 275 

and could be used by the participating hospitals as targets for improving 276 

antibiotic usage. Of note was the very high rates of parenteral administration, 277 

98.7% for HAI and 89.7% for CAI. This together with the high rates of empirical 278 

therapy (86.6% in CAI and 65.9% in HAI) might be due to a lack of intravenous 279 

to oral antibiotic switch therapy protocols as well as lack of antibiotic de-280 

escalation strategies at the participating hospitals. One important limitation of 281 

our study that would probably impact the guideline compliance was the inability 282 

of assessing the duration of therapy, once there was no follow up until the end 283 

of treatment as previously described.  284 

This study has limitations that might affected the representativeness of 285 

the results such as the voluntary participation and the number of hospitals 286 

located in São Paulo, the major and richest city in the country. One third of the 287 

participating hospitals didn’t surveyed all the wards, but only the intensive care 288 

units, which may have contributed to the higher use of broad-spectrum 289 
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antibiotics, particularly in the south region. On the other hand, it represents an 290 

important step to establish a national network of hospitals, as part of an 291 

international assessment of antimicrobial prescribing and resistance worldwide. 292 

 293 

Conclusions 294 

 295 

This large-scale study illustrated a high prevalence of antimicrobial use in 296 

Brazilian hospitals, higher than described in other low and middle-income 297 

countries. β-lactam antibiotics were the most frequently prescribed class of 298 

antimicrobials and the proportion of patients using two or more drugs was 299 

higher than on other countries. Although the compliance to guidelines was high, 300 

most of antimicrobials were used empirically. Participants should use these data 301 

as part of an antimicrobial stewardship program to set tailor-made targets to 302 

improve antibiotic prescribing in their hospitals. 303 
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 447 

 448 

 449 

 450 

 451 

 452 

 453 

 454 

Tables 455 

 456 
Table I: Antimicrobial use in adult, paediatric and neonatal inpatients, by Brazilian region and unit type, 2017. 457 

Region Hospitals  AMW ASW AICU ASPW Total 

 (n) Admitted 

(n) 

AU 

(%) 

Admitted 

(n) 

AU 

(%) 

Admitted 

(n) 

AU 

(%) 

Admitted 

(n) 

AU 

(%) 

Admitted 

(n) 

AU 

(%) 

Northeast 6 157 54.1 63 61.9 165 67.9 25 48 410 60.5 

Southeast 10 384 54.4 352 40.1 278 53.6 98 49 1112 49.2 

South 2 38 47.4 37 21.6 25 84 - - 100 47 

Total 18 579 53.9 452 45.6 468 60.3 123 48.8 1622 51.9 

Region Hospitals  PMW PSW PICU NICU Total 

 (n) Admitted 

(n) 

AU 

(%) 

Admitted 

(n) 

AU 

(%) 

Admitted 

(n) 

AU 

(%) 

Admitted 

(n) 

AU 

(%) 

Admitted 

(n) 

AU 

(%) 
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 458 
AU, antimicrobial use; AMW, adult medical wards; ASW, adult surgical wards; AICU, adult intensive-care units; 459 
ASPW, adult specialized wards; PMW, paediatric medical wards; PSW, paediatric surgical wards; PICU, paediatric 460 
intensive-care units; NICU, neonatal intensive-care units. 461 
 462 
 463 
 464 

 465 

 466 

 467 

 468 

 469 

 470 

 471 

 472 

 473 

 474 

 475 

 476 

 477 
Table II: Most common diagnosis for antibiotic therapeutic use in 18 hospitals by Brazilian region, 2017. 478 

 479 

 480 

 481 

 482 

 483 

Northeast 6 28 46.4 - - 16 81.2 - - 44 59.1 

Southeast 10 57 63.2 9 11.1 24 62.5 34 41.2 124 53.2 

South 2 - - - - 5 80 6 50 11 63.6 

Total 18 85 57.6 9 11.1 45 71.1 40 42 179 55.3 
Diagnosis Total Northeast Southeast South 
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 484 
 485 
 486 
 487 
 488 
 489 
 490 
 491 
 492 
 493 
 494 
 495 
 496 
 497 
 498 
 499 
 500 
 501 
 502 
 503 
 504 
 505 
 506 
 507 
 508 
 509 
 510 
 511 
 512 
 513 
Table III: Antibiotic use by indication and Brazilian region, 2017. 514 

 515 
Region Total antibiotic 

prescriptions 

CAI 

 

n (%) 

HAI 

 

n (%) 

Surgical 

prophylaxis 

n (%) 

Medical 

prophylaxis 

n (%) 

Other 

indication 

n (%) 

Unknown 

indication 

n (%) 

Northeast 377 161 (42.7) 140 (37.1) 45 (11.9) 23 (6.1) 3 (0.8) 5 (1.3) 

Southeast 829 302 (36.4) 339 (40.9) 129 (15.6) 46 (5.6) 2 (0.2) 12 (1.4) 

South 111 51 (45.9) 55 (49.5) 4 (3.6) 1 (0.9) 0 0 

Total 1317 514 (39) 533 (40.5) 178 (13.5) 70 (5.3) 5 (0.4) 17 (1.3) 

CAI, community-acquired infections; HAI, healthcare-associated infections. 516 

 517 

 518 

n (%) n (%) n (%) n (%) 
Pneumonia or lower respiratory tract infection 312 (29.2) 109 (35.3) 155 (23.7) 48 (45.3) 

Intra-abdominal sepsis 134 (12.5) 33 (10.7) 86 (13.2) 15 (14.2) 

Bone or joint infection 102 (9.5) 15 (4.9) 85 (13.0) 2 (1.9) 

Skin and soft tissue infection 82 (7.7) 21 (6.8) 56 (8.6) 5 (4.7) 

Sepsis 67 (6.3) 20 (6.5) 46 (7.0) 1 (0.9) 

Upper urinary tract infection 53 (5.0) 28 (9.1) 21 (3.2) 4 (3.8) 

Lower urinary tract infection 51 (4.8) 11 (3.6) 33 (5.1) 7 (6.6) 

Gastrointestinal infection 35 (3.3) 9 (2.9) 26 (4.0) 0 

Bacteraemia with no clear anatomical site 31 (2.9) 9 (2.9) 17 (2.6) 5 (4.7) 

Fever in the neutropaenic patient 30 (2.8) 11 (3.6) 12 (1.8) 7 (6.6) 

Therapy for ear, nose, throat infections including mouth, sinuses, larynx 30 (2.8) 3 (0.9) 22 (3.4) 5 (4.7) 

All other diagnosis 142 (13.3) 40 (12.9) 95 (14.5) 7 (6.6) 

Total 1069 309 654 106 
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 519 

 520 

 521 

 522 

 523 

 524 

 525 

 526 

 527 

 528 

 529 

 530 

 531 

 532 

 533 

Table IV: Antibiotic prescription patterns and antibiotic quality indicators by Brazilian region, 2017. 534 
 535 

Community-acquired infections 

 
 Antibiotic 

prescriptions 

 

Reason 

in notes 

n (%) 

Stop or review 

date recorded 

n (%) 

Parenteral 

administration 

n (%) 

Guideline 

compliance 

n (%) 

Biomarker 

use (CRP) 

n (%) 

Targeted 

treatment 

n (%) 

Targeted treatment 

(resistant 

organism) 

 n (%) 

 

Northeast 161 146 (90.7) 58 (36) 150 (93.2) 135 (83.8) 17 (10.6) 26 (16.2) 4 (2.5) 

Southeast 302 283 (93.7) 186 (61.6) 262 (86.8) 251 (83.1) 85 (28.1) 38 (12.6) 14 (4.6) 

South 51 50 (98) 48 (94.1) 49 (96.1) 39 (76.5) 10 (19.6) 5 (9.8) 2 (3.9) 

Total 514 479 (93.2) 292 (56.8) 461 (89.7) 425 (82.7) 112 (21.8) 69 (13.4) 20 (3.9) 

Healthcare-associated infections 

 
 Antibiotic 

prescriptions 

Reason 

in notes 

Stop or review 

date recorded 

Parenteral 

administration 

Guideline 

compliance 

Biomarker 

use (CRP) 

Targeted 

treatment 

Targeted treatment 

(resistant 
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CRP, c-reactive protein 536 

 537 

 538 

 539 

 540 

 541 

 542 

 543 

 544 

 545 

 546 

 547 

 548 

Table V: Prevalence of antimicrobial resistant organisms in inpatients who received targeted antibiotics by Brazilian 549 
region, 2017. 550 
 551 

 n (%) n (%) n (%) n (%) n (%) n (%) organism) 

 n (%) 

 

Northeast 140 137 (97.9) 87 (62.1) 135 (96.4) 119 (85) 48 (34.3) 65 (46.4) 52 (37.1) 

Southeast 338 310 (91.7) 243 (71.9) 336 (99.4) 276 (81.7) 91 (26.9) 99 (29.3) 83 (24.6) 

South 55 54 (98.2) 48 (87.3) 55 (100) 48 (87.3) 41 (74.5) 18 (32.7) 17 (30.9) 

Total 533 501 (94) 378 (70.9) 526 (98.7) 443 (83.1) 180 (33.8) 182 (35.1) 152 (28.5) 

Community-acquired infections 

 
 MRSA MRCoNS VRE ESBL 3GCREB CRE CR-NFGNB Other MDRO Total  

Northeast - - - 3 (75) 1 (25) - - - 4 

Southeast  1 (7,1) 1 (7,1) - 2 (14,3) 1 (7,1) 2 (14,3) 5 (35,7) 2 (14,3) 14 

South  - - - 1 (50) - - - 1 (50) 2 

Total 1 (5) 1 (5) - 6 (30) 2 (10) 2 (10) 5 (25) 3 (15) 20 

Healthcare-associated infections 

 
 MRSA MRCoNS VRE ESBL 3GCREB CRE CR-NFGNB Other MDRO Total 

Northeast - 1 (1,9) 1 (1,9) 8 (15,4) 3 (5,8) 12 (23,1) 23 (44,2) 4 (7,7) 52 

Southeast  10 (12,1) 8 (9,6) 8 (9,6) 12 (14,5) 6 (7,2) 17 (20,5) 17 (20,5) 5 (6) 83 

South  2 (11,8) 2 (11,8) - 3 (17,6) 1 (5,9) 3 (17,6) 5 (29,4) 1 (5,9) 17 
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 552 
MRSA, meticillin-resistant Staphylococcus aureus; MRCoNS, meticillin-resistant coagulase-negative staphylococci; 553 
VRE, vancomycin-resistant enterococci; ESBL, Extended-spectrum β-lactamases; 3GCREB, third-generation 554 
cephalosporin-resistant Enterobacteriaceae (Non-ESBL producing or ESBL status unknown); CRE, Carbapenem-555 
resistant Enterobacteriaceae; CR-NFGNB, Carbapenem-resistant non-fermenting Gram-negative bacilli; MDRO, 556 
multidrug-resistant organism. 557 

 558 
 559 
 560 
 561 
 562 
 563 
 564 
 565 
 566 
 567 
 568 
 569 
 570 
 571 
 572 
 573 
 574 
 575 
 576 
 577 
 578 
 579 
 580 
 581 
 582 
 583 
 584 
 585 
 586 
 587 
 588 
 589 
 590 
 591 
 592 

 593 

Figures 594 

 595 

Figure 1: Proportion of the most frequent antibiotics for systemic use prescribed for community-acquired infection 596 
by Brazilian region, 2017. 597 
 598 

Total 12 (7,9) 11 (7,2) 9 (5,9) 23 (15,1) 10 (6,6) 32 (21,1) 45 (29,6) 10 (6,6) 152 
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 599 
 600 
 601 
 602 
 603 

 604 

 605 

 606 

 607 

 608 

 609 

 610 

 611 

 612 

 613 

 614 

Figure 2: Proportion of the most frequent antibiotics for systemic use prescribed for healthcare-associated infection 615 
by Brazilian region, 2017. 616 
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 617 

 618 

 619 

 620 

 621 

 622 

 623 

 624 

 625 

 626 

 627 

 628 

 629 

 630 

 631 

Legends 632 
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 633 

AU = antimicrobial use;  634 

AMW = adult medical wards  635 

ASW = adult surgical wards 636 

AICU = adult intensive-care units 637 

ASPW = adult specialized wards. 638 

PMW = paediatric medical wards 639 

PSW = paediatric surgical wards 640 

PICU =  paediatric intensive-care units 641 

NICU = neonatal intensive-care units 642 

CAI = community-acquired infections 643 

HAI = healthcare-associated infections 644 

CRP = C-reactive protein 645 

MRSA = meticillin-resistant Staphylococcus aureus 646 

MRCoNS = meticillin-resistant coagulase-negative staphylococci 647 

VRE = vancomycin-resistant enterococci 648 

ESBL = Extended-spectrum β-lactamases  649 

3GCREB, third-generation cephalosporin-resistant Enterobacteriaceae (Non-650 

ESBL producing or ESBL status unknown) 651 

CRE = Carbapenem-resistant Enterobacteriaceae  652 

CR-NFGNB = Carbapenem-resistant non-fermenting Gram-negative bacilli  653 

MDRO = multidrug-resistant organism. 654 


