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Antibiotic stewardship (AS) programs have become a priority for health authorities to reduce the number of infections by

super-resistant microorganisms. The need for these initiatives to minimize the inadequate use of antimicrobials is essential,

and the election of the antibiotic in the emergency department usually impacts the choice of treatment if the patients need

hospital admission, becoming an opportunity for antibiotic stewardship. In the pediatric population, broad-spectrum antibiotics

are more likely to be overprescribed without any evidence-based management, and most of the publications have focused on

the prescription of antibiotics in ambulatory settings.
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1. Antibiotic Stewardship in Pediatric Emergency Departments

In the pediatric population, the application of AS programs demonstrated less antimicrobial utilization, fewer prescription

mistakes, fewer adverse events, and decreased health costs with improved clinical outcomes . Most of the AS programs are

focused on hospitalization and critical care areas, but the majority of the prescriptions of antibiotics occur in ambulatory

settings like primary care, increasing the need to expand these programs to all pediatric health care. With children, the

administration of broad-spectrum antibiotics, like macrolides, is more likely to be overprescribed without any evidence-based

management .

AS in the pediatric population is based on the policies of a multidisciplinary committee, including the Infectious Diseases

Society of America, the Pediatric Infectious Disease Society, and the Society for Healthcare Epidemiology of America . This

committee has established the importance of AS in three areas, including the outpatient, inpatient, and special population

settings, with variations on the AS program according to where it is going to be implemented .

The election of the antibiotic in the ED usually impacts the choice of treatment if the patients need hospital admission,

becoming an opportunity for AS from day 1 of hospital stay when patients need initiation of antimicrobial treatment . Some

factors that have been associated with antibiotic prescriptions in pediatric emergency departments were the presence of a

fever peak higher than 40 C, abnormal lung sounds, increased C-reactive protein, a diagnosis of respiratory tract infections,

and urinary tract infections .

Pathways to introduce AS programs in pediatric EDs are crucial and should accompany the inclusion of ED personnel in AS

hospital committees, communicating and spreading the best practices concerning the use of antibiotics, implementation of

rapid diagnostic tests, and integration of electronic health records that can support clinical decisions . In a study done by

Pooled et al., the prescription of antimicrobials was more frequent in mixed Eds, with a lower frequency in prescribing first-line

treatments, highlighting the need to expand AS activities to all EDs that look after children .

The decision of when the physicians prescribe an antibiotic in an emergency department is critical, and it usually takes place

after talking to the patient’s caregivers, after reviewing the case with a specialist, and after the result of an ancillary test like an

imaging study. Some publications have focused on the importance of the clinical decision protocols for AS programs that will

help in supporting the physician’s decisions about treatments at different moments of practice .

The inclusion of pediatric emergency departments in the fight to decrease antibiotic resistance is challenging, especially

because of the limited time to make complex diagnoses, overcrowding, lack of follow-up for ambulatory patients, variety of

experience and training in ED providers, and difficulties in differentiating the microorganism-causing infections in children,

which make them prone to receiving excessive antibiotics . Nevertheless, the time is now to act on AS and start the

implementation of this program in all emergency departments looking after children.

2. How to Implement a Stewardship Program in a Pediatric
Emergency Department?

The ED is one of the most important departments where the AS programs can be implemented as they are the site of

prescription of the first doses of antibiotics in hospitals and of a large number of antibiotics for patients discharged directly to

[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[5][10]



Antimicrobial Stewardship Programs in Latin American Emergency Departments | Encyclopedia.pub

https://encyclopedia.pub/entry/45070 2/6

their homes or other healthcare centers . Implementing an AS program in an ED is challenging. Most of the AS activities

are usually addressed for in-patient settings, and there are fewer studies in the ED setting .

The implementation of an AS program can vary in different contexts, including reasons for prescription and AS program

interventions that require an adaptation according to health personnel and economic resources. In many countries in LA,

there is a poor laboratory infrastructure and support for an AS program; however, this is not in itself a reason to delay the

implementation a program . The AS program team of a hospital is the one that will guide ED physicians in the

implementation of the program in the department. Implementation of this program in the ED requires engagement from

pediatric ED leaders.

Preauthorization is a strategy to improve antibiotic use by requiring clinicians to get approval for certain antibiotics before they

are prescribed. This intervention has been associated with a significant reduction in the use of the restricted agents and the

associated costs. Outcome studies with preauthorization have proved to decrease antibiotic use and antibiotic resistance.

Other studies have demonstrated no adverse effects for patients. However, preauthorization requires the real-time availability

of the person providing approval . In some health facilities where a full-time infectious disease physician or clinical

pharmacist is not present, preauthorization often allows the administration of the restricted antibiotic overnight until approval

can be obtained the next day.

The cost-effectiveness of AS programs in an LA needs to be determined with a multidisciplinary approach that involves

economic evaluations, impact on the community setting, and measures that can accurately not only determine drug costs but

also diagnostic costs. The reliable cost-effective implementation of these programs should help the physician in the decision-

making and enable the correct distribution of resources in places with limited finances .

Lastly, other strategies are focused to increase the appropriate use of oral antibiotics for initial therapy and the timely

transition of patients from an IV to oral antibiotics whenever possible. Passive educational activities, such as lectures or

informational pamphlets, should be used to complement other stewardship activities .

3. Antibiotic Stewardship in Latin America

Reports of AS programs and activities in the pediatric population in LA are scarce, and most of the publications related to

antibiotic stewardship programs come from the adult population . It is possible that the lack of economic resources

with no research infrastructure in Latin American health systems makes the process of reporting and publishing data

regarding this topic difficult with some information, such as personal communications or information in non-indexed journals

. Publications found in the literature on LA in the pediatric population are related to the use of specific antibiotics or the use

of antimicrobials in specific illnesses like a diarrheic disease .

In April 2023, a survey was performed on pediatric emergency physicians (PEM) or pediatricians from the Pediatric

Emergency Medicine Society (Sociedad Latino Americana de Emergencias Pediátricas—SLEPE) working in the emergency

departments of pediatric hospitals in different countries in Latin America. The survey was sent to 52 physicians from different

hospitals in LA and had a return rate of 31 (59%), with surveys from Argentina, Brazil, Bolivia, Chile, Colombia, Costa Rica,

the Dominican Republic, Guatemala, Mexico, Paraguay, Perú, and Uruguay. Most of the hospitals (85%) were tertiary-care

academic hospitals. Of the total hospitals, 61.2% of them have activities related to the Antibiotic Stewardship Program in their

institution, but only 35% of them include the emergency department. Seventy-five percent of the physicians who answered the

survey mentioned that in their departments, they have protocols for different diseases that require antibiotics, like urinary tract

infections, community-acquired pneumonia, and skin infections. Regarding the members of the committee in charge of AS

programs, all included an infectious disease physician and a smaller proportion of epidemiologists (52.6%), pediatricians

(31.5%), microbiologists (26.3%), and pharmacists (26.3%). This varied from hospital to hospital. Hospitals where no AS

programs exist were in Guatemala, Bolivia, México, and Chile. All the information gathered from the survey regarding the

experience of AS programs or activities related to pediatric Latin-American hospitals is not published in peer-reviewed

journals, according to the physicians.

In point-of-prevalence surveys in LA (Cuba, Paraguay, El Salvador, Mexico, Perú, Venezuela, Brazil, and Colombia) regarding

the use of antibiotics for patients that needed hospital admission, the administration of antimicrobials was more frequent in

intensive care units, emergency departments, and medicine wards, with more than half of the patients having treatment for

community-acquired infections. Around 11.5% of the use of antibiotics was related to healthcare-associated infections .

Adherence to local antibiotic guidelines was reported for 68.6% of the patients .

The prevalence of purchasing antibiotics without a prescription has been described to be around 13%, and in 60% of the

cases, the pharmacists in some reports were the ones who recommended antibiotics for acute upper respiratory tract
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infections . According to reported reviews, most of the literature published in LA was related to educational interventions

and the implementation of different antibiotic guidelines .

In a survey done by Muñoz et al. for physicians from ten LA hospitals, 40.7% did not have an AS program implemented, with

51.9% not having access to electronic health care records, technology tools, or training support; one-third did not bring any

guidance of antibiotic treatment according to local susceptibility .

According to Hegewisch-Taylor et al., by 2020, only 18 countries in LA have reported their experience with AS initiatives, with

countries like Argentina, Colombia, Mexico, and Brazil having the majority of the publications in this area, more specifically in

higher-level care hospitals in urban areas ; this might be related to more resources and the capacity to successfully

implement these programs, in comparison with hospitals located in rural areas and small cities.

The problem in Latin America, apart from the lack of resources and infrastructure to implement AS programs, is the limited

first-line antibiotic treatment for different diseases in some countries, poor regulation of the use of antibiotics, the access to

antimicrobials (with no need for medical prescription and acquisition over the counter), and the high cost of broad-spectrum

antibiotics .

The Pan American Health Organization (PAHO) reported an increase in antibiotic resistance in LA . They reported that 19

countries were in the process of completing action plans that included the current status of antimicrobial resistance to the LA

Network for Antimicrobial Resistance Surveillance (ReLAVRA). ReLAVRA was developed in the mid-1990s with the support of

the PAHO to gather data that could be reliable and on time. It permitted acquiring information on microorganisms to help in-

patient care and to improve surveillance through up-to-date and quality programs .

The Pediatric Emergency Medicine (PEM) subspecialty in LA is relatively new, with many countries opening training programs

all over the region. Since 2010, the subspecialty has been recognized by local institutions, giving importance not only to the

subspecialty but also the ED in children’s or mixed hospitals taking care of the pediatric population . The latter has created

awareness of the importance of the role that pediatric emergency physicians play in the decisions made in many treatments,

and more specifically, antibiotics from the initial management.

In the pediatric population, most of the publications have focused on the prescription of antibiotics in ambulatory settings.

Ecker et al. reported that between 86–96% of the health personnel in ambulatory care will prescribe an antibiotic for children

under five years of age for dysenteric diarrhea, pneumonia, and pharyngitis . In a pediatric hospital in Argentina, the

inappropriate use of antibiotics was related to the diagnosis of acute lower respiratory tract infections, skin and soft tissue

infections, and febrile neutropenia . In Uruguay, the main cause of inappropriate prescriptions was respiratory infections in

more than a third of patients over 5 years of age in a tertiary pediatric hospital, with ampicillin and ceftriaxone the most

commonly inappropriately prescribed . This could indicate a lack of information regarding evidence-based management in

the administration of antibiotics in specific conditions during childhood, and the inadequate use of these drugs that could

promote bacterial resistance .

The introduction and implementation of AS programs in hospitals in LA have decreased the use of a broad spectrum of

antibiotics by up to 20%, improved the use of resources, and introduced better surveillance for multi-resistant bacteria .

In a third-level clinic in Colombia, the implementation of an AS program increased by 82% the adherence to institutional

guidelines and decreased the consumption of antimicrobials by a significant amount, with a positive impact on microorganism

resistance and antibiotic use .

Little is known about the implementation of specific programs in AS in the pediatric emergency department. Nevertheless, in

some countries (such as Costa Rica and Colombia), the surveillance data for clinically important agents are promoted by

governmental institutions that make notifications mandatory in all health centers, including the emergency departments.

These surveillance programs also promote the rational use of antimicrobials and help to generate recommendations that

reduce the threat of antimicrobial resistance .

Important efforts have been made in countries in LA, focusing on intensive care units where the higher use of antibiotics is

overwhelming. Most of the AS efforts are focused on these areas . According to personal communications from LA pediatric

emergency physicians, most of the efforts made in the pediatric emergency departments are advocated for the use of

adequate antibiotic prescription for specific entities such as community-acquired pneumonia, urinary tract infections, fever in

the infant patient, bloodstream infections, and other infectious diseases; all are evidence-based .

References

[26][27]

[20]

[28]

[20]

[29][30]

[31]

[32]

[33]

[26][34]

[35]

[36]

[37]

[35][38]

[37]

[39][40]

[41]

[42][43][44][45]



Antimicrobial Stewardship Programs in Latin American Emergency Departments | Encyclopedia.pub

https://encyclopedia.pub/entry/45070 4/6

1. Aguilera-Alonso, D. It is time for pediatric antimicrobial stewardship programs. Enferm. Infecc. Microbiol.
Clin. 2021, 39, 113–114.

2. Lipsett, S.C.; Hall, M.; Ambroggio, L.; Hersh, A.L.; Shah, S.S.; Brogan, T.V.; Gerber, J.S.; Williams, D.J.;
Grijalva, C.G.; Blaschke, A.J.; et al. Antibiotic Choice and Clinical Outcomes in Ambulatory Children with
Community-Acquired Pneumonia. J. Pediatr. 2021, 229, 207–215.e1.

3. Fishman, N.; Society for Healthcare Epidemiology of America; Infectious Diseases Society of America;
Pediatric Infectious Diseases Society. Policy Statement on antimicrobial stewardship by the Society for
Healthcare Epidemiology of America (SHEA), the Infectious Diseases Society of America (IDSA), and the
Pediatric Infectious Diseases Society (PIDS). Infect. Control. Hosp. Epidemiol. 2012, 33, 322–327.

4. Gerber, J.S.; Jackson, M.A.; Tamma, P.D.; Zaoutis, T.E.; AAP Committee on Infectious Diseases; Pediatric
Infectious Diseases Society. Policy Statement: Antibiotic Stewardship in Pediatrics. J. Pediatr. Infect. Dis.
Soc. 2021, 10, 641–649.

5. May, L.; Cosgrove, S.; L’Archeveque, M.; Talan, D.A.; Payne, P.; Jordan, J.; Rothman, R.E. A call to action
for antimicrobial stewardship in the emergency department: Approaches and strategies. Ann. Emerg. Med.
2013, 62, 69–77.e2.

6. Covino, M.; Buonsenso, D.; Gatto, A.; Morello, R.; Curatole, A.; Simeoni, B.; Franceschi, F.; Chiaretti, A.
Determinants of antibiotic prescriptions in a large cohort of children discharged from a pediatric emergency
department. Eur. J. Pediatr. 2022, 181, 2017–2030.

7. Mistry, R.D.; May, L.S.; Pulia, M.S. Improving Antimicrobial Stewardship in Pediatric Emergency Care: A
Pathway Forward. Pediatrics 2019, 143, e20182972.

8. Poole, N.M.; Shapiro, D.J.; Fleming-Dutra, K.E.; Hicks, L.A.; Hersh, A.L.; Kronman, M.P. Antibiotic
Prescribing for Children in United States Emergency Departments: 2009–2014. Pediatrics 2019, 143,
e20181056.

9. Ozkaynak, M.; Wu, D.T.Y.; Hannah, K.; Dayan, P.S.; Mistry, R.D. Examining Workflow in a Pediatric
Emergency Department to Develop a Clinical Decision Support for an Antimicrobial Stewardship Program.
Appl. Clin. Inform. 2018, 9, 248–260.

10. Hersh, A.L.; De Lurgio, S.A.; Thurm, C.; Lee, B.R.; Weissman, S.J.; Courter, J.D.; Brogan, T.V.; Shah, S.S.;
Kronman, M.P.; Gerber, J.S.; et al. Antimicrobial stewardship programs in freestanding children’s hospitals.
Pediatrics 2015, 135, 33–39.

11. Ruiz-Ramos, J.; Vallve Alcon, E.; Moreno Ramos, F.; Santolaya-Perrin, R.; Guardiola Tey, J.M.
Antimicrobial stewardship programs in emergency departments: How do we measure antimicrobial use? A
systematic review. Rev. Esp. Quim. 2021, 34, 610–617.

12. Mistry, R.D.; Newland, J.G.; Gerber, J.S.; Hersh, A.L.; May, L.; Perman, S.M.; Kuppermann, N.; Dayan, P.S.
Current State of Antimicrobial Stewardship in Children’s Hospital Emergency Departments. Infect. Control
Hosp. Epidemiol. 2017, 38, 469–475.

13. Mendelson, M.; Morris, A.M.; Thursky, K.; Pulcini, C. How to start an antimicrobial stewardship programme
in a hospital. Clin. Microbiol. Infect. 2020, 26, 447–453.

14. Barlam, T.F.; Cosgrove, S.E.; Abbo, L.M.; MacDougall, C.; Schuetz, A.N.; Septimus, E.J.; Srinivasan, A.;
Dellit, T.H.; Falck-Ytter, Y.T.; Fishman, N.O.; et al. Implementing an Antibiotic Stewardship Program:
Guidelines by the Infectious Diseases Society of America and the Society for Healthcare Epidemiology of
America. Clin. Infect. Dis. 2016, 62, e51–e77.

15. Naylor, N.R.; Zhu, N.; Hulscher, M.; Holmes, A.; Ahmad, R.; Robotham, J.V. Is antimicrobial stewardship
cost-effective? A narrative review of the evidence. Clin. Microbiol. Infect. 2017, 23, 806–811.

16. Schiaffino, F.; Colston, J.M.; Paredes Olortegui, M.; Rengifo Pinedo, S.; Zamora Babilonia, M.; Ramal
Asayag, C.; Penataro Yori, P.; Kosek, M.N. Antibiotic Use and Stewardship Practices in a Pediatric
Community-Based Cohort Study in Peru: Shorter Would be Sweeter. Clin. Infect. Dis. 2022, 76, e1054–
e1061.

17. Dona, D.; Barbieri, E.; Daverio, M.; Lundin, R.; Giaquinto, C.; Zaoutis, T.; Sharland, M. Implementation and
impact of pediatric antimicrobial stewardship programs: A systematic scoping review. Antimicrob. Resist.
Infect. Control 2020, 9, 3.

18. Quiros, R.E.; Bardossy, A.C.; Angeleri, P.; Zurita, J.; Aleman Espinoza, W.R.; Carneiro, M.; Guerra, S.;
Medina, J.; Castaneda Luquerna, X.; Guerra, A.; et al. Antimicrobial stewardship programs in adult



Antimicrobial Stewardship Programs in Latin American Emergency Departments | Encyclopedia.pub

https://encyclopedia.pub/entry/45070 5/6

intensive care units in Latin America: Implementation, assessments, and impact on outcomes. Infect.
Control Hosp. Epidemiol. 2022, 43, 181–190.

19. Fabre, V.; Cosgrove, S.E.; Secaira, C.; Tapia Torrez, J.C.; Lessa, F.C.; Patel, T.S.; Quiros, R. Antimicrobial
stewardship in Latin America: Past, present, and future. Antimicrob. Steward. Healthc. Epidemiol. 2022, 2,
e68.

20. Hegewisch-Taylor, J.; Dreser-Mansilla, A.; Romero-Monico, J.; Levy-Hara, G. Antimicrobial stewardship in
hospitals in Latin America and the Caribbean: A scoping review. Rev. Panam. Salud Publica 2020, 44, e68.

21. Perez-Corrales, C.; Leandro-Sandi, K. Diarrheagenic Escherichia coli in Costa Rican children: A 9-year
retrospective study. BMC Res. Notes 2019, 12, 297.

22. Chacon-Gonzalez, C.; Rivera-Salgado, D.; Brenes-Chacon, H.; Naranjo-Zuniga, G.; Avila-Aguero, M.L. Use
of Meropenem in a Tertiary Pediatric Hospital in Costa Rica and Its Role in the Era of Antimicrobial
Stewardship. Cureus 2021, 13, e15809.

23. O’Neal, L.; Alvarez, D.; Mendizabal-Cabrera, R.; Ramay, B.M.; Graham, J. Community-Acquired
Antimicrobial Resistant Enterobacteriaceae in Central America: A One Health Systematic Review. Int. J.
Environ. Res. Public Health 2020, 17, 7622.

24. Huerta-Gutierrez, R.; Braga, L.; Camacho-Ortiz, A.; Diaz-Ponce, H.; Garcia-Mollinedo, L.; Guzman-Blanco,
M.; Valderrama-Beltran, S.; Landaeta-Nezer, E.; Moreno-Espinosa, S.; Morfin-Otero, R.; et al. One-day
point prevalence of healthcare-associated infections and antimicrobial use in four countries in Latin
America. Int. J. Infect. Dis. 2019, 86, 157–166.

25. Levy Hara, G.; Rojas-Cortes, R.; Molina Leon, H.F.; Dreser Mansilla, A.; Alfonso Orta, I.; Rizo-Amezquita,
J.N.; Santos Herrera, R.G.; Mendoza de Ayala, S.; Arce Villalobos, M.; Mantilla Ponte, H.; et al. Point
prevalence survey of antibiotic use in hospitals in Latin American countries. J. Antimicrob. Chemother.
2022, 77, 807–815.

26. Ecker, L.; Ruiz, J.; Vargas, M.; Del Valle, L.J.; Ochoa, T.J. Prevalence of purchase of antibiotics without
prescription and antibiotic recommendation practices for children under five years of age in private
pharmacies in peri-urban areas of Lima, Peru. Rev. Peru. Med. Exp. Salud Publica 2016, 33, 215–223.

27. Dreser, A.; Wirtz, V.J.; Corbett, K.K. Uso de antibióticos en México: Revisión de problemas y políticas.
Salud Pública México 2008, 50, S480–S487.

28. Muñoz, J.S.; Motoa, G.; Escandón-Vargas, K.; Bavestrello, L.; Quiros, R.; Hernandez, C.; Pallares, C.;
Villegas, M.V. Current Antimicrobial Stewardship Practices in Latin America: Where Are we? Open Forum
Infect. Dis. 2015, 2, 192.

29. Morgan, D.J.; Okeke, I.N.; Laxminarayan, R.; Perencevich, E.N.; Weisenberg, S. Non-prescription
antimicrobial use worldwide: A systematic review. Lancet Infect. Dis. 2011, 11, 692–701.

30. Laxminarayan, R.; Matsoso, P.; Pant, S.; Brower, C.; Rottingen, J.A.; Klugman, K.; Davies, S. Access to
effective antimicrobials: A worldwide challenge. Lancet 2016, 387, 168–175.

31. Pan American Health Organization. Fighting Antimicrobial Resistance in the Americas AMR Special
Programme 2018–2020. 2020. Available online: https://www.paho.org/en/file/84741/download?
token=Wqs5fMqi (accessed on 15 December 2022).

32. Organización Panamericana de la Salud. La Red Latinoamericana de Vigilancia de la Resistencia a los
Antimicrobianos (ReLAVRA). OPS. 2022. Available online: https://www.paho.org/es/relavra (accessed on
10 January 2023).

33. Mota Curiel, C.; Yock-Corrales, A.; Contreras, C.; Corona, L.; Pavlichiv, V.; Alvarez, E.; Gonzalez Del Rey,
J.; Committee, S.E. Pediatric Emergency Medicine Training: A Survey of Current Status in Latin America.
Pediatr. Emerg. Care 2022, 38, e766–e770.

34. Ecker, L.; Ochoa, T.J.; Vargas, M.; Del Valle, L.J.; Ruiz, J. Preferences of antibiotic use in children less than
five in physicians working health centers of primary level in peri-urban areas of Lima, Peru. Rev. Peru.
Med. Exp. Salud Publica 2013, 30, 181–189.

35. Ruvinsky, S.; Monaco, A.; Perez, G.; Taicz, M.; Inda, L.; Epelbaum, C.; Kijko, I.; Constanzo, P.; Bologna, R.
Effectiveness of a program to improve antibiotic use in children hospitalized in a children’s tertiary care
facility in Argentina. Arch. Argent Pediatr. 2014, 112, 124–131.

36. Ana Laura Guerrero, R.A.; Saavedra, M.; Casuriaga, A.; Notejane, M.; Giachetto, G. Prescripción de
antibióticos en salas de cuidados moderados del Hospital Pediátrico, Centro Hospitalario Pereira Rossell,



Antimicrobial Stewardship Programs in Latin American Emergency Departments | Encyclopedia.pub

https://encyclopedia.pub/entry/45070 6/6

Uruguay. Arch. Pediatr. Urug. 2021, 92, e204.

37. Christian, J.; Pallares, J.C.C. Impacto del uso racional de antimicrobianos en una clínica de tercer nivel en
Colombia. Rev. Chil. Infectol. 2017, 34, 205–211.

38. Hernandez-Gomez, C.; Hercilla, L.; Mendo, F.; Perez-Lazo, G.; Contreras, E.; Ramirez, E.; Flores, W.;
Julca, A.; Chuquiray, N.; Arenas, B.; et al. Antimicrobial Stewardship programs in Peru: A fundamental
agreement. Rev. Chil. Infectol. 2019, 36, 565–575.

39. INCIENSA. Guía: Estrategia Para la Vigilancia de Laboratorio de la Resistencia a los Antimicrobianos de
Microorganismos de Importancia en Salud Pública. 2021. Available online:
https://www.inciensa.sa.cr/vigilancia_epidemiologica/informes_vigilancia/2021/cnr_bacteriologiaGuia%20Estrategia%20para%20la%20vi
(accessed on 2 February 2023).

40. La Salud es de Todos Minsalud. Lineamientos Técnicos Para la Implementación de Programas de
Optimización de Antimicrobianos en el Escenario Hospitalario y Ambulatorio. 2019. Available online:
https://www.minsalud.gov.co/sites/rid/Lists/BibliotecaDigital/RIDE/VS/PP/ET/lineamientos-optimizacion-uso-
antimicrobianos.pdf (accessed on 5 February 2023).

41. Pearson, M.A.J.; Galas, M.; Corso, A.; Hormazábal, J.C.; Valderrama, C.D.; Marcano, N.S.; Ramón-Pardo,
P.; Melano, R.G. Consenso latinoamericano para definir, categorizar y notificar patógenos multirresistentes,
con resistencia extendida o panresistentes. Rev. Panam. Salud Pública 2019, 43, e65.

42. Zintgraff, J.; Gagetti, P.; Napoli, D.; Sanchez Eluchans, N.; Irazu, L.; Moscoloni, M.; Argentina Spn Working,
G.; Regueira, M.; Lara, C.S.; Corso, A. Invasive Streptococcus pneumoniae isolates from pediatric
population in Argentina for the period 2006–2019. Temporal progression of serotypes distribution and
antibiotic resistance. Vaccine 2022, 40, 459–470.

43. Forster, C.S.; Almaazi, A.; Hamdy, R.; Harik, N. Predictors of Empiric Antibiotic Use in the Emergency
Department in Children without Urinary Tract Infections: Erratum. Pediatr. Emerg. Care 2022, 38, 341.

44. da Cunha, A.J.; Amaral, J.; e Silva, M.A. Inappropriate antibiotic prescription to children with acute
respiratory infection in Brazil. Indian Pediatr. 2003, 40, 7–12.

45. Rodolfo Quirós, E.E.F.; Tapia, J.C.; Fabre, V.; Soloaga, R. PROAnet Optimizando el uso de
Antimicrobianos. Argentina. 2019. Available online: https://s1.proanet.org/ords/f?
p=12101:17:14932868786878::NO::: (accessed on 5 February 2023).

Retrieved from https://encyclopedia.pub/entry/history/show/101900


