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Background: Antimicrobial resistance (AMR) is one of the biggest threats to global public health. Selection of re
sistant bacteria is driven by inappropriate use of antibiotics, amongst other factors. COVID-19 may have exacer
bated AMR due to unnecessary antibiotic prescribing. Country-level knowledge is needed to understand options 
for action. 

Objectives: To review AMR in Mexico and initiatives addressing it. Identifying any areas where more information 
is required will provide a call to action to minimize any further rises in AMR and to improve patient outcomes. 

Methods: National AMR initiatives in Mexico, antibiotic use and prescribing, and availability of susceptibility data, 
particularly the key community-acquired respiratory tract infection (CA-RTI) pathogens Streptococcus pneumo
niae and Haemophilus influenzae, were identified. National and international antibiotic prescribing guidelines 
commonly used in Mexico for specific CA-RTIs (community-acquired pneumonia, acute otitis media and acute 
bacterial rhinosinusitis) were also reviewed, along with local antibiotic availability. Insights from a local clinician 
were sought to contextualize this information. 

Conclusions: The Mexican national AMR strategy was published in 2018. This comprised similar objectives to 
the Global Action Plan from the World Health Assembly (2015) and was compulsory, requiring full compli
ance from members of the National Health System. Historically, antibiotic consumption in Mexico has been 
high, however, between 2000 and 2015, consumption fell, in sharp contrast to the majority of countries. 
Mexico lacks a national surveillance network for AMR, however there are several ongoing global surveillance 
studies providing local antibiotic susceptibility data. International and local antibiotic prescribing guidelines 
for CA-RTIs are used. A more standardized inclusive approach in developing local guidelines, using up-to- 
date local surveillance data of isolates from community-acquired infections, could make guideline use 
more locally relevant. This would pave the way for a higher level of appropriate antibiotic prescribing and 
improved adherence. This would, in turn, potentially limit AMR development in Mexico and improve patient 
outcomes.

© The Author(s) 2022. Published by Oxford University Press on behalf of British Society for Antimicrobial Chemotherapy. 
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/ 
by/4.0/), which permits unrestricted reuse, distribution, and reproduction in any medium, provided the original work is properly cited.

Introduction
Antimicrobial resistance (AMR) is one of the biggest threats to 
public health throughout the world1 as described in the introduc
tory paper of this Supplement.2 The WHO states that ‘the world 
urgently needs to change the way it prescribes and uses antibio
tics. Even if new medicines are developed, without behaviour 
change, antibiotic resistance will remain a major threat’.3 The 

first paper in this Supplement included details about the multiple 
factors which can drive a rise in AMR along with the global initia
tives that are in place to address this threat.2 Each country and/or 
region must also play their part through local initiatives.

In order to identify how AMR can be addressed in Mexico in the 
future, it is necessary to review what is happening now. In this pa
per, we present the current situation in Mexico, determined by 
using published information (from searching PubMed, Google 
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Scholar and other internet platforms) to ascertain any national 
initiatives to address AMR, antibiotic use and prescribing, and 
availability of susceptibility data, in particular for the key 
community-acquired respiratory tract infection (CA-RTI) patho
gens Streptococcus pneumoniae and Haemophilus influenzae. 
National and international antibiotic prescribing guidelines for 
CA-RTIs, specifically community-acquired pneumonia (CAP), 
acute otitis media (AOM) and acute bacterial rhinosinusitis 
(ABRS), commonly used by healthcare professionals in Mexico 
were also reviewed, along with how these link to local antibiotic 
availability. Insights from a clinician in Mexico were sought to 
contextualize this information. In addition, we aimed to identify 
areas where more information is required and present a call to 
action to improve clinical outcomes for patients and to minimize 
further rises in AMR within Mexico.

Action Plans
Following the formulation by the World Health Assembly in 2015 
of a Global Action Plan (GAP) for AMR4 many countries began to 
develop their own National Action Plan (NAP). In 2018, the 
Mexican government published an agreement which announced 
that the National Strategy of Action Against Resistance to 
Antimicrobials was compulsory and required full compliance 
from members of the National Health System.5 The National 
Strategy is a comprehensive plan which has similar objectives 
to the GAP, namely to improve awareness of AMR through effect
ive communication, to strengthen knowledge of AMR in the con
text of both humans and animals through study of surveillance 
and epidemiology, to reduce the incidence of infections in both 
humans and animals through preventative measures, to use 
antimicrobials rationally in both humans and animals and to de
velop an economic assessment of the problem in Mexico to en
sure sustainable investment. Recent analysis by the WHO 
presented on their website showed that in 2020–21, the plan in 
Mexico was at the implementation stage.6

Antibiotic resistance
A recent review summarizes the progression of AMR in Mexico 
over a 10 year period (2009–18) through a retrospective analysis 
of both Gram-positive and Gram-negative bacteria by including 
data from 22 of the 32 Mexican states.7 A range of bacteria 
were investigated including S. pneumoniae isolates from respira
tory tract infections (RTIs) where a decrease in resistance was ob
served against penicillin, cefotaxime, erythromycin and 
trimethoprim/sulfamethoxazole. Trends in antibiotic susceptibil
ities of bacteria tested were variable; for some bacteria, resist
ance to some antibiotics increased over the period of study. 
This highlights the need for regular monitoring of antibiotic sus
ceptibilities. The study provided valuable information as it cov
ered a wide geographic area with participation from multiple 
medical centres, however, the antibiotic susceptibility testing 
methodology was not standardized, and data were incomplete 
in some areas. This investigation had been preceded by a similar 
‘snapshot’ study which investigated susceptibilities in 47 centres 
for a 6 month period. S. pneumoniae and H. influenzae were not 
included due to lack of information, but the authors particularly 
noted the multidrug resistance of Acinetobacter spp., Klebsiella 

spp. and Escherichia coli and the carbapenem resistance in spe
cific groups of Enterobacterales. The main limitation was its dur
ation (only 6 months), however, it reflects important information 
gathered from 20 Mexican states that will allow the definition of 
strategies for the control of resistance.8

Antibiotic prescribing and usage
Historically, antibiotic consumption in Mexico has been high. In 
1997, Mexico was the leading country in Latin America for anti
biotic clinical use but, by 2007, Mexico was in fourth place, behind 
Argentina, Venezuela and Peru.9 This has been corroborated by a 
global study which showed that, unlike most of the countries 
throughout the world, between 2000 and 2015 the antibiotic 
consumption rate in Mexico fell by between 10 and 15 defined 
daily doses (DDD) per 1000 inhabitants per day, contrasting 
with the majority of countries (where consumption rose, some 
by as much as 25–30 DDD per 1000 inhabitants per day). This re
sulted in an antibiotic consumption rate for Mexico for 2015 in 
DDDs per 1000 inhabitants per day that placed Mexico 73rd out 
of the 76 countries included in the study.10 This reduction in anti
biotic consumption could be viewed as a promising trend to
wards rational prescription practices or, according to some 
authors, could alternatively be due to a decrease in economic 
growth during the last three decades and inequality of income 
leading to the reduced possibility of purchasing antibiotics, and 
hence reduced consumption.11

Until 2010, over-the-counter (OTC) sale of antibiotics was al
lowable in Mexico. A systematic global study showed that 
pre-2010, 18% of antibiotics used in Mexico were obtained with
out a prescription12 but in that year, Mexico (and Brazil), imple
mented a policy enforcing the prohibition of all systemic 
antibiotic sales without prescription.13 Analysis of the effect of 
this prohibition concluded that the trend in decreased antibiotic 
use in Mexico was boosted, in particular with the reduction in 
use of penicillins and fluoroquinolones, which is of importance 
since the penicillin antibiotics had been reported to be the most 
common group for self-medication in Mexico.

Surveillance
National surveillance studies
Mexico lacks a national network for monitoring antibiotic resistance, 
so available data comprise local reports without uniform method
ology.11 In 2018, a non-governmental initiative launched the 
Network for Research and Surveillance of Drug Resistance [Red 
Temática de Investigación y Vigilancia de la Farmacorresistencia 
(INVIFAR)] in Mexico to include the surveillance of resistance in com
mon pathogens such as Enterococcus spp., Staphylococcus aureus, 
E. coli, Klebsiella spp. and in collaboration with SIREVA/GIVEBPVac 
(Grupo Interinstitucional para la Vigilancia de Enfermedades 
Bacterianas Prevenibles por Vacunación), S. pneumoniae but the 
number of isolates has been low.7

Recent data (2019) on the susceptibility of S. pneumoniae in 
Mexico stratified by patient age and sex are available from 
GIVEBPCVac.14 Two-hundred and fourteen isolates were from 
all age groups [129 from pneumonia (60.3%), 16 from meningitis 
(7.5%), 49 from bacteraemia (22.9%) and 20 from other diseases 
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(9.3%)]. The proportion of non-meningitis isolates susceptible to 
penicillin from patients of all age groups was 68.0% (≤2.0 mg/L); 
17.8% were intermediately resistant (4.0 mg/L) and 14.2% were 
resistant (≥8.0 mg/L). Among 213 isolates, susceptibility to 
erythromycin (from all age groups) was 49.3% (105/213).

Global surveillance studies
Several ongoing global surveillance studies provide antibiotic sus
ceptibility data in Mexico or will provide valuable data in the 
future.

Clinical breakpoints in surveillance studies and antibiotic sus
ceptibility testing are cut-off MIC values used to classify microor
ganisms into the clinical categories susceptible (S), intermediate 
(I) and resistant (R), in order to assist in the prediction of the clin
ical success or failure of a specific antibiotic.15 Two international 
organizations define breakpoint values: CLSI and EUCAST. Due to 
variation in criteria for their definition, there are some differences 
between CLSI and EUCAST in the clinical breakpoint values for 
certain bacteria for some antibiotics and this can impact the sus
ceptibility interpretation of clinical isolates.16 EUCAST breakpoints 
are dose-specific and use the EMA-approved doses that are in
cluded in the Summary of Product Characteristics of an antibiotic. 
This means that by application of breakpoints for higher doses, 
the effect of using a raised dose on the clinical efficacy of a par
ticular antibiotic can be predicted. Currently, most clinical micro
biology laboratories in Mexico use CLSI breakpoints, however the 
international application of the EUCAST breakpoints is expand
ing17 so it is possible that dose-specific breakpoints could at 
some time also be applied in Mexico, as seen in Brazil. The 
EUCAST dose-specific breakpoints can also be used retrospective
ly to calculate the susceptibility of previously collected isolates to 
show the susceptibility levels that would have been achieved at 
higher doses.

Use of the EUCAST dose-specific breakpoints shows the effect 
of increasing the antibiotic dose on the susceptibility of a patho
gen, providing additional information so the prescriber can de
cide if a higher dose would be of benefit. For example, S. 
pneumoniae, the most commonly isolated respiratory patho
gen18,19 for infections such as CAP, AOM and ABRS, has over 
time become less susceptible to amoxicillin/clavulanic acid in 
some countries20 since the MICs of some isolates have increased. 
When treating infections, it is important to be able to eradicate 
bacterial pathogens with raised MICs to optimize clinical out
come while at the same time minimizing the risk of selecting var
iants with even higher MICs. This is possible because β-lactams, 
unlike many other antibiotics, have time-dependent killing prop
erties. Their efficacy depends on the amount of time the drug 
concentration is present at the site of action. Although increasing 
the concentration at the infection site above a particular concen
tration will not have any effect on the efficacy, the use of higher 
doses and/or more-frequent dosing allows for successful eradi
cation of infections caused by pathogens with higher MICs be
cause the time above the MIC is increased.21

ATLAS

The Antimicrobial Testing Leadership and Surveillance (ATLAS) 
database is a global AMR surveillance programme which is fully 
searchable, available for general access and records the 

susceptibilities of a range of bacterial and fungal pathogens to 
a bank of antimicrobials.22 Within ATLAS, susceptibility data for 
Mexico are available for a relatively small number of isolates. 
Figure 1 shows the susceptibility based on CLSI breakpoints of 
S. pneumoniae isolates collected in 2014 to 2017. The susceptibil
ity of S. pneumoniae to the antibiotics tested decreased 
overall during this period, apart from the fluoroquinolones, with 
isolates remaining fully susceptible to both levofloxacin and 
moxifloxacin. Results are available on the ATLAS database for 
H. influenzae isolates collected in 2015, 2017 and 2018 and are 
shown in Figure 2.

SENTRY

The SENTRY Antimicrobial Surveillance Programme was initiated 
in January 1997 and was designed to monitor the predominant 
pathogens and AMR for nosocomial and community-acquired in
fections globally. Data are available for susceptibility of S. pneu
moniae and H. influenzae isolates collected in Mexico although 
isolate numbers are again relatively low.23 The susceptibility 
rates, by CLSI breakpoints, from SENTRY shown in Figures 3 and 
4 confirm the susceptibility picture presented by the ATLAS re
sults for Mexico.

GLASS

In 2015, the WHO launched the Global Antimicrobial Resistance 
and Use Surveillance System (GLASS). GLASS is a global system 
that collects national AMR data for selected bacterial pathogens 
that cause common infections. The aim is to monitor the preva
lence of AMR among major pathogens in clinical settings24 to pro
vide the supporting data required to ensure that countries can 
design cost-effective, evidence-based AMR response strategies. 
During the first four years, 91 countries or territories have enrolled 
in GLASS and data for over two million patients from 66 countries 
are included.25 Pathogens currently included in GLASS-AMR are: 
Acinetobacter spp., E. coli, Klebsiella pneumoniae, Neisseria gonor
rhoeae, Salmonella spp., Shigella spp., S. aureus, and S. pneumoniae 
and a new and important component is the inclusion of antimicro
bial consumption (AMC) surveillance at the national level.26

Whilst Mexico is not currently one of the countries that has en
rolled in GLASS, the WHO Regional Office for the Americas/Pan 
American Health Organization supports AMR surveillance, pre
vention and control in the Region through its AMR special pro
gramme and Mexico is one of the countries included in that 
initiative.

Disease Management Guidelines
For management of the common CA-RTIs, CAP, AOM and ABRS in 
Mexico, clinicians use several country-specific local antibiotic pre
scribing guidelines plus a range of international guidelines, exam
ples of which are included in Table 1. Most guidelines suggest a 
first-line antibiotic or antibiotics along with an alternative or al
ternatives and then a second-line antibiotic or antibiotics, also 
with an alternative or alternatives. The first-line antibiotic is the 
recommended first choice that should be prescribed by the clin
ician following diagnosis of the infection, supported by the cri
teria defined by the organization or committee; alternatives 
may be provided for use in particular circumstances, for example, 
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if the first-line antibiotic is a β-lactam antibiotic, then alternative 
suggestions will be for use in the case of penicillin allergy. 
The second-line antibiotic is for use if the first-line antibiotic 
does not achieve the anticipated outcome, and again alterna
tives may be included for use under specific circumstances.

International antibiotic prescribing guidelines
For the management of CAP in adults and paediatrics, the inter
national guidelines referred to by clinicians in Mexico include 
those from the IDSA.32,35 For example, the first-line recommen
dation by the IDSA 2019 for treating adult outpatients with 
CAP35 is amoxicillin or doxycycline or a macrolide (with no co
morbidities/or risk factors for MRSA or P. aeruginosa/if local 
pneumococcal resistance is <25%) but if the patient has co
morbidities and CAP, the recommendations include amoxicillin/ 
clavulanic acid, 500 mg/125 mg given three times daily, 
875 mg/125 mg or 2000 mg/125 mg both given twice daily, or 
cephalosporins in combination with a macrolide or doxycycline, 
or monotherapy with a respiratory fluoroquinolone.35

For the management of AOM, the international guidelines 
used in Mexico include those from the American Academy of 
Pediatrics (AAP)34 and for ABRS in adults and paediatrics the 
international guidelines referred to in Mexico include those 
from the IDSA.33 For ABRS in adults the IDSA recommend first- 
line amoxicillin/clavulanic acid 500 mg/125 mg three times daily 
or 875 mg/125 mg twice daily.33

National antibiotic prescribing guidelines
For the management of CAP, AOM and ABRS, the commonly 
used national guidelines, which are mainly used in public insti
tutions are, firstly for the treatment of CAP ‘Diagnosis and 
treatment of CAP in patients from 3 months to 18 years in 
the first and second level of care’, update 2015,27 in which 

amoxicillin 80–90 mg/kg/day given in two doses up to a max
imum of 4 g per day is recommended as a first-line treatment 
and amoxicillin/clavulanic acid 90 mg/kg/day given in two 
doses up to a maximum of 4 g per day, is recommended as 
an alternative treatment for outpatients with bacterial CAP. 
In cases of penicillin allergy, azithromycin, clarithromycin or 

Figure 1. Percentage susceptibility rates based on CLSI breakpoints for antibiotics against S. pneumoniae isolates from the ATLAS surveillance pro
gramme in Mexico 2014–17. Data access date 21 November 2021.

Figure 2. Percentage susceptibility rates based on CLSI breakpoints for 
antibiotics against H. influenzae isolates from the ATLAS surveillance pro
gramme in Mexico 2015–18. Data access date 21 November 2021.
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erythromycin are the recommendations. The prevention, diag
nosis and treatment of CAP, update 201728 also recommends 
amoxicillin as a first-line, and amoxicillin/clavulanic acid as an 
alternative treatment in adults with low-risk CAP. For AOM, the 
national treatment guideline for prevention, diagnosis and 
treatment in paediatric patients recommends, for example, 
amoxicillin 80–90 mg/kg/day for 5–10 days in children with 
no previous antibiotic treatment, and amoxicillin/clavulanic 
acid 90 mg/kg/day for 5–10 days for children who have had 
previous antibiotic treatment.30

Antibiotic availability
Access to antibiotics may be an issue for patients in low- and 
middle-income countries due to cost and insufficient govern
ment expenditure or support in this area. Drug supply chains 
may also contribute to the problem. Limited access to the most 
appropriate antibiotic to treat a specific infection may result in 
raised mortality from treatable bacterial infections, and the use 
of suboptimal amounts of antibiotic facilitates resistance devel
opment and allows resistant strains to persist.37,38

Antibiotic availability within a country is an important consider
ation when applying recommendations from guidelines. In 
Mexico, currently available formulations of amoxicillin/clavulanic 
acid are mentioned as first- or second-line recommendations by 
several of the RTI antibiotic prescribing guidelines. In particular, 
amoxicillin/clavulanic acid 90 mg/kg/day (high dose) is available 
in Mexico and is recommended by IDSA 2007 CAP treatment 
guidelines31 for outpatients with comorbidities, by the IDSA 
2011 guidelines for the treatment of paediatric CAP in outpati
ents,32 by the IDSA 2012 treatment guidelines for sinusitis33 as 

initial treatment for children and in adults with risk of treatment 
failure, by the AAP 2013 AOM34 guidelines as initial or delayed 
treatment of AOM in children or after failure of initial treatment, 
and by the IDSA 2019 guidelines for adults with CAP35 who have 
comorbidities. The majority of the antibiotics recommended by 
CA-RTI guidelines are available in Mexico, e.g. most cephalospor
ins and macrolides. Generic antibiotics also play an important role.

Substandard poor-quality or falsified antibiotics promote AMR 
and the spread of drug-resistant infections.39 Since poor-quality 
antibiotics are unlikely to contain the full dose needed to eliminate 
all of the infecting pathogens, this will encourage resistance to de
velop and allow resistant strains to survive and be transmitted.40

The quality of medicines, specifically antibiotics, is an import
ant consideration in Mexico. The WHO launched a Global 
Surveillance and Monitoring System (GSMS) for substandard 
and falsified products.40 The GSMS aims to work with WHO mem
ber states to improve the quality of reporting of substandard and 
falsified medical products, and, importantly, to ensure the data 
collected are analysed and used to influence policy, procedures, 
and processes to protect public health, at the national, regional 
and the global level. Use of substandard or falsified antibiotics 
not only compromises clinical outcomes but also risks increased 
AMR. The most recent summary (2013–17) reported substandard 
and falsified medicines in 46 member states, including Mexico, 
and antibiotics represent 16.9% of all products reported, second 
only to malaria drugs (19.6%).40

Local insight
Clinician expert comment
The information included here will have an important relevance 
to the clinical practice of Mexican physicians because it raises 

Figure 3. Percentage susceptibility rates based on CLSI breakpoints for 
antibiotics against S. pneumoniae isolates from the SENTRY surveillance 
programme in Mexico 2014–17. Data access date 21 November 2021.

Figure 4. Percentage susceptibility rates based on CLSI breakpoints for 
antibiotics against H. influenzae isolates (n = 12) from the SENTRY surveil
lance programme in Mexico 2018. Data access date 21 November 2021.
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awareness amongst physicians of AMR in common CA-RTI bac
terial pathogens. The rational and conscious use of antibiotics 
by physicians will contribute in a significant way to the decrease 
of antibiotic resistance in Mexico.

As mentioned previously, in order to tackle AMR, the Mexican 
government established a law making the sale of antibiotics pos
sible only with a medical prescription. Unfortunately, the impact 
of this law has not been immediately obvious, however, in some 
hospitals antibiotic prescribing is controlled by an infectious dis
eases committee that applies strict criteria for the prescription 
and indication of antibiotics; this and other measures have de
creased the antibiotic resistance of hospital-acquired infections.

When considering the use of an antibiotic, the decision should 
be made by first considering the local and international surveil
lance data, but unfortunately in Mexico there is limited informa
tion regarding this topic. In terms of upper airway infections, the 
information is provided by the GIVEBPVac data related to invasive 
strains from 2019.14 Data provided by the IDSA guidelines, AAP 
guidelines for acute otitis media and rhinosinusitis management, 
the AAO-HNS guidelines and the Pan-American clinical practice 
guideline for medical management of acute tonsillitis and ad
enoids hypertrophy could also be taken into account. To sum
marize, there is insufficient information in Mexico about AMR 
in pathogens causing upper airway infections. Guidelines are 
of benefit to the clinical practice, especially if they include local 
information.

Conclusions
In an era of rising AMR throughout the world, this paper aims to 
define areas where action is required to tackle AMR by analysing 
and understanding the current situation within Mexico. 
Information is presented concerning antibiotic use and prescrib
ing, approach to AMR, availability of local susceptibility data, use 
of international and/or local management guidelines and how 
these link to antibiotic availability. To our knowledge this is the 

first time this information has been reviewed and presented in 
detail for a specific country.

Inappropriate antibiotic prescribing in Mexico has been wide
spread and associated with antibiotic resistance. Historically, 
antibiotic usage in Mexico has been high, in fact in 1997 Mexico 
was the leading country in Latin America for antibiotic clinical 
use. However, unlike most of the countries throughout the world, 
the antibiotic consumption rate in Mexico fell between 2000 and 
2015 by between 10 and 15 DDDs per 1000 inhabitants per day. A 
recent reduction could also be a reflection of the law banning the 
OTC sale of antibiotics, although, as mentioned in the clinician’s 
expert comment, the effect of this law may not have been felt 
immediately. Individual hospitals in Mexico may have their spe
cific regulations concerning antibiotic use but similar restrictions 
relating to community medicine are not so obvious.

In terms of surveillance, there is a lack of a national network 
for measuring antibiotic resistance; available data comprises lo
cal studies only. Currently, results from the global surveillance 
studies ATLAS and SENTRY on the susceptibility of CA-RTIs reveal 
some lower levels of susceptibility amongst the common respira
tory pathogens for some antibiotic classes, such as the macro
lides. The fluoroquinolone antibiotics have so far retained 
activity, although as mentioned in the introductory paper to 
this Supplement,2 regulatory bodies and other authors urge cau
tion, restricting their use to limited situations due to serious 
safety concerns.41–44

The Mexican clinician’s expert view is that more local suscep
tibility information is required. Surveillance studies are performed 
but they are either part of global studies and isolate numbers are 
relatively small, or local Mexican studies, such as GIVEBPVac data, 
only relate to invasive strains. While a range of international and 
local guidelines are utilized by clinicians in Mexico, a more stan
dardized inclusive approach is needed to develop up-to-date lo
cal country-specific guidelines for CA-RTI management. These 
guidelines would be based on recent surveillance data of isolates 
from community-acquired infections which would make them 

Table 1. Examples of local and international antibiotic prescribing guidelines referred to by physicians in Mexico for the management of 
community-acquired respiratory tract infections

Local antibiotic prescribing guidelines

Diagnosis and Treatment of Community-acquired Pneumonia in Patients from 3 months to 18 years in the First and Second Level of Care, Update 
201527

Acute Rhinosinusitis in Pediatric Age 201529

Prevention, Diagnosis and Treatment of Community-acquired Pneumonia, Update 201728

Prevention, Diagnosis and AOM Treatment in Paediatric Age 202130

International antibiotic prescribing guidelines

IDSA 2007: Infectious Diseases Society of America. Guidelines on the Management of Community-acquired Pneumonia in Adults31

IDSA 2011 (Endorsed by AAP): The Management of Community-acquired Pneumonia in Infants and Children Older than 3 Months of Age: Clinical 
Practice Guidelines by the Pediatric Infectious Diseases Society and the Infectious Diseases Society of America32

IDSA 2012: IDSA Clinical Practice Guideline for Acute Bacterial Rhinosinusitis in Children and Adults33

AAP 2013: American Academy of Pediatrics. The Diagnosis and Management of Acute Otitis Media34

IDSA 2019: Diagnosis and Treatment of Adults with Community-acquired Pneumonia. An Official Clinical Practice Guideline of the American Thoracic 
Society and Infectious Diseases Society of America35

EPOS 2020: European position paper on rhinosinusitis and nasal polyps 202036
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more locally relevant for clinicians, reiterating the Consensus 
Principles as described in the introductory paper to this 
Supplement.2 This would pave the way for improved adherence 
and a higher level of appropriate antibiotic prescribing in 
CA-RTIs which could, in turn, potentially limit AMR development 
and improve clinical outcomes for patients in Mexico.

Acknowledgements
We thank S. Deane, Livewire Editorial Communications, for editorial 
assistance.

Funding
This project was funded by GlaxoSmithKline.

Transparency declarations
This article forms part of a Supplement sponsored by GlaxoSmithKline. 
D.T., K.L., and N.P.L.-T. are employees of GlaxoSmithKline D.T. and K.L. 
hold shares in GlaxoSmithKline. C.O.B. was an employee of 
GlaxoSmithKline at the time of the analysis. C. de la Torre has none to 
declare.

References
1 WHO. Antibiotic resistance—fact sheet. 2020. https://www.who.int/ 
news-room/fact-sheets/detail/antibiotic-resistance.
2 Cantón R, Akova M, Langfeld K  et al. Relevance of the Consensus 
Principles for Appropriate Antibiotic Prescribing in 2022. J Antimicrobial 
Chemother 2022; 77 Suppl 1: dkac211.
3 WHO. Antimicrobial resistance—fact sheet. 2021. https://www.who. 
int/news-room/fact-sheets/detail/antimicrobial-resistance.
4 WHO. Global action plan on antimicrobial resistance. 2015. https:// 
www.who.int/publications/i/item/9789241509763.
5 United Mexican States, General Health Council. Agreement declaring 
the mandatory nature of the National Action Strategy against 
Antimicrobial Resistance. 2018. http://dof.gob.mx/nota_detalle.php? 
codigo=5525043&fecha=05/06/2018.
6 WHO/OIE/FAO. Global Database for the Tripartite Antimicrobial 
Resistance (AMR) Country Self-assessment Survey (TrACSS). https:// 
amrcountryprogress.org/#/map-view.
7 Garza-González E, Franco-Cendejas R, Morfín-Otero R et al. The evolu
tion of antimicrobial resistance in Mexico during the last decade: results 
from the INVIFAR Group. Microb Drug Resist 2020; 26: 1372–82.
8 Garza-González E, Morfín-Otero R, Mendoza-Olazarán S et al. A snap
shot of antimicrobial resistance in Mexico. Results from 47 centers from 
20 states during a six-month period. PLoS One 2019; 14: e0209865.
9 Wirtz VJ, Anahí Dreser A, Gonzales R. Trends in antibiotic utilization in 
eight Latin American countries, 1997–2007. Rev Panam Salud Publica 
2010; 27: 219–25.
10 Klein EY, Van Boeckeld TP, Martinez EM et al. Global increase and geo
graphic convergence in antibiotic consumption between 2000 and 2015. 
Proc Natl Acad Sci U S A 2018; 115: E3463–70.
11 Amábile-Cuevas CF. Antibiotic usage and resistance in Mexico: an up
date after a decade of change. J Infect Dev Ctries 2021; 15: 442–9.
12 Morgan DJ, Okeke IN, Laxminarayan R et al. Non-prescription anti
microbial use worldwide: a systematic review. Lancet Infect Dis 2011; 
11: 692–701. https://doi.org/10.1016/S1473-3099(11)70054-8

13 Santa-Ana-Tellez Y, Mantel-Teeuwisse AK, Dreser A et al. Impact of 
over-the-counter restrictions on antibiotic consumption in Brazil and 
Mexico. PLoS One 2013; 8: e75550.
14 Grupo Interinstitucional para la Vigilancia de Enfermedades 
Bacterianas Prevenibles por Vacunación. Datos por sexo y por grupos de 
edad sobre las características de los aislamientos de Streptococcus pneu
moniae y Neisseria meningitidis en procesos infecciosos. 2019. https:// 
www.insp.mx/lineas-de-investigacion/medicamentos-en-salud-publica/ 
sireva.html.
15 Turnidge J, Paterson DL. Setting and revising antibacterial susceptibil
ity breakpoints. Clin Microbiol Rev 2007; 20: 391–408.
16 Cusack TP, Ashley EA, Ling CL et al. Impact of CLSI and EUCAST break
point discrepancies on reporting of antimicrobial susceptibility and AMR 
surveillance. Clin Microbiol Infect 2019; 25: 910–11.
17 EUCAST. Implementation of EUCAST breakpoints/guidelines. 2022. 
https://www.eucast.org/fileadmin/src/media/PDFs/EUCAST_files/Statistics/ 
EUCAST_Maps_March_2022.pdf.
18 Welte T, Torres A, Nathwani D. Clinical and economic burden of 
community-acquired pneumonia among adults in Europe. Thorax 2010; 
67: 71–9. https://doi.org/10.1136/thx.2009.129502
19 Jain S, Self WH, Wunderink RG et al. Community-acquired pneumonia 
requiring hospitalization among U.S. adults. N Engl J Med 2015; 373: 
415–27.
20 Torumkuney D, Gur D, Soyletir G et al. Results from the Survey of 
Antibiotic Resistance (SOAR) 2002–09 in Turkey. J Antimicrob Chemother 
2016; 71: i85–91.
21 Jacobs M. Building in efficacy: developing solutions to combat 
drug-resistant S. pneumoniae. Clin Microbiol Infect 2004; 10: 18–27.
22 Pfizer. Antimicrobial surveillance. https://www.pfizer.com/science/ 
therapeutic-areas/anti-infectives/antimicrobial-surveillance.
23 JMI Laboratories. SENTRY Antimicrobial Surveillance Program. https:// 
www.jmilabs.com/sentry-surveillance-program.
24 Inoue H. Strategic approach for combating antimicrobial resistance 
(AMR). Global Health Med 2019; 1: 61–4.
25 WHO. Global Antimicrobial Resistance and Use Surveillance System 
(GLASS) Report. Early implementation. 2020. https://apps.who.int/iris/ 
bitstream/handle/10665/332081/9789240005587-eng.pdf.
26 WHO. Global Antimicrobial Resistance and Use Surveillance System 
(GLASS) Report: 2021. 2021. https://www.who.int/publications/i/item/ 
9789240027336.
27 Diagnóstico y Tratamiento de la Neumonía Adquirida en la 
Comunidad en las/los Pacientes de 3 Meses a 18 Años en el Primero y 
Segundo Nivel de Atención, Actualización 2015. http://www.cenetec- 
difusion.com/CMGPC/S-120-08/ER.pdf.
28 Prevención, Diagnóstico y Tratamiento de la Neumonía Adquirida en 
la Comunidad, Actualización 2017. http://www.imss.gob.mx (available 
only in Mexico).
29 Government of Mexico. Tratamiento de la Rinisinusitis Aguda en la 
Edad Pediátrica. 2015. https://cenetec-difusion.com/gpc-sns/?p=1098.
30 Government of Mexico. Guía de Referencia Rápida; Prevención, 
Diagnóstico y Tratamiento de la Otitis Media Aguda en la Edad Pediátrica. 
http://www.cenetec-difusion.com/CMGPC/GPC-IMSS-496-21/ER.pdf.
31 Mandell LA, Wunderink RG, Antonio Anzueto A et al. Infectious 
Diseases Society of America/American Thoracic Society consensus guide
lines on the management of community-acquired pneumonia in adults. 
Clin Infect Dis 2007; 44: S27–72.
32 Bradley JS, Byington CL, Shah SS et al. The management of 
community-acquired pneumonia in infants and children older than 3 
months of age: Clinical Practice Guidelines by the Pediatric Infectious 
Diseases Society and the Infectious Diseases Society of America. Clin 
Infect Dis 2011; 53: e25–76.

i49

https://www.who.int/news-room/fact-sheets/detail/antibiotic-resistance
https://www.who.int/news-room/fact-sheets/detail/antibiotic-resistance
https://www.who.int/news-room/fact-sheets/detail/antimicrobial-resistance
https://www.who.int/news-room/fact-sheets/detail/antimicrobial-resistance
https://www.who.int/publications/i/item/9789241509763
https://www.who.int/publications/i/item/9789241509763
http://dof.gob.mx/nota_detalle.php?codigo=5525043&amp;fecha=05/06/2018
http://dof.gob.mx/nota_detalle.php?codigo=5525043&amp;fecha=05/06/2018
https://amrcountryprogress.org/#/map-view
https://amrcountryprogress.org/#/map-view
https://doi.org/10.1016/S1473-3099(11)70054-8
https://www.insp.mx/lineas-de-investigacion/medicamentos-en-salud-publica/sireva.html
https://www.insp.mx/lineas-de-investigacion/medicamentos-en-salud-publica/sireva.html
https://www.insp.mx/lineas-de-investigacion/medicamentos-en-salud-publica/sireva.html
https://www.eucast.org/fileadmin/src/media/PDFs/EUCAST_files/Statistics/EUCAST_Maps_March_2022.pdf
https://www.eucast.org/fileadmin/src/media/PDFs/EUCAST_files/Statistics/EUCAST_Maps_March_2022.pdf
https://doi.org/10.1136/thx.2009.129502
https://www.pfizer.com/science/therapeutic-areas/anti-infectives/antimicrobial-surveillance
https://www.pfizer.com/science/therapeutic-areas/anti-infectives/antimicrobial-surveillance
https://www.jmilabs.com/sentry-surveillance-program
https://www.jmilabs.com/sentry-surveillance-program
https://apps.who.int/iris/bitstream/handle/10665/332081/9789240005587-eng.pdf
https://apps.who.int/iris/bitstream/handle/10665/332081/9789240005587-eng.pdf
https://www.who.int/publications/i/item/9789240027336
https://www.who.int/publications/i/item/9789240027336
http://www.cenetec-difusion.com/CMGPC/S-120-08/ER.pdf
http://www.cenetec-difusion.com/CMGPC/S-120-08/ER.pdf
http://www.imss.gob.mx
https://cenetec-difusion.com/gpc-sns/?p=1098
http://www.cenetec-difusion.com/CMGPC/GPC-IMSS-496-21/ER.pdf


Torumkuney et al.

33 Chow AW, Benninger MS, Brook I et al. IDSA clinical practice guideline 
for acute bacterial rhinosinusitis in children and adults. Clin Infect Dis 
2012; 54: e72–112.

34 Lieberthal AS, Carroll AE, Chonmaitree T et al. The diagnosis and man
agement of acute otitis media. Pediatrics 2013; 131: e964–99.

35 Metlay JP, Waterer GW, Long AC et al. Diagnosis and treatment of 
adults with community-acquired pneumonia. An official clinical practice 
guideline of the American Thoracic Society and Infectious Diseases 
Society of America. Am J Respir Crit Care Med 2019; 200: e45–67.

36 Fokkens WJ, Lund VJ, Hopkins C et al. European Position Paper on 
Rhinosinusitis and Nasal Polyps 2020. Rhinology 2020; 58: 1–464.

37 Ball P, Baquero F, Cars O et al. Antibiotic therapy of community re
spiratory tract infections: strategies for optimal outcomes and minimized 
resistance emergence. J Antimicrob Chemother 2002; 49: 31–40.

38 Frost I, Craig J, Joshi J et al. Access barriers to antibiotics. 2019. 
https://cddep.org/publications/access-barriers-to-antibiotics/.

39 Nwokike J, Clark A, Nguyen PP. Medicines quality assurance to fight 
antimicrobial resistance. Bull World Health Organ 2018; 96: 135–7.
40 WHO. Substandard and falsified medical products. https://www. 
who.int/health-topics/substandard-and-falsified-medical-products#tab= 
tab_1.
41 FDA. FDA drug safety communication: FDA updates warnings for 
oral and injectable fluoroquinolone antibiotics due to disabling side 
effects. https://www.fda.gov/drugs/drug-safety-and-availability/fda- 
drug-safety-communication-fda-updates-warnings-oral-and-injectable- 
fluoroquinolone-antibiotics.
42 Ben-Chetrit E, Rothstein N, Munter G. Ciprofloxacin-induced psychosis. 
Antimicrob Agents Chemother 2013; 57: 4079.
43 Tomé AM, Filipe A. Review of psychiatric and neurological adverse re
actions. Drug Saf 2011; 34: 465–88.
44 Latif A, Ahsan MJ, Kapoor V et al. Fluoroquinolones and the risk of 
aortopathy: a systematic review and meta-analysis. WMJ 2020; 119: 
185–9.

i50

https://cddep.org/publications/access-barriers-to-antibiotics/
https://www.who.int/health-topics/substandard-and-falsified-medical-products#tab=tab_1
https://www.who.int/health-topics/substandard-and-falsified-medical-products#tab=tab_1
https://www.who.int/health-topics/substandard-and-falsified-medical-products#tab=tab_1
https://www.fda.gov/drugs/drug-safety-and-availability/fda-drug-safety-communication-fda-updates-warnings-oral-and-injectable-fluoroquinolone-antibiotics
https://www.fda.gov/drugs/drug-safety-and-availability/fda-drug-safety-communication-fda-updates-warnings-oral-and-injectable-fluoroquinolone-antibiotics
https://www.fda.gov/drugs/drug-safety-and-availability/fda-drug-safety-communication-fda-updates-warnings-oral-and-injectable-fluoroquinolone-antibiotics

	Introduction
	Action Plans
	Antibiotic resistance
	Antibiotic prescribing and usage
	Surveillance
	National surveillance studies
	Global surveillance studies
	ATLAS
	SENTRY
	GLASS


	Disease Management Guidelines
	International antibiotic prescribing guidelines
	National antibiotic prescribing guidelines

	Antibiotic availability
	Local insight
	Clinician expert comment

	Conclusions
	Acknowledgements
	Funding
	Transparency declarations
	References

