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Abstract
Standard treatment guidelines (STGs)

are an important tool for ensuring high
quality clinical care and prudent antimicro-
bial use (AMU) and stewardship (AMS). In
2018, African Union (AU) member state
representatives recognized the lack of STGs
as a barrier to AMS at national and facility
levels. Previous research reported that only
17 of 55 (31%) member states had STGs
that provided disease- or pathogen-specific
antimicrobial treatment recommendations,
excluding those that covered only treatment
of HIV, malaria, and tuberculosis). The
Africa Centres for Disease Control and
Prevention convened expert panels to
develop first edition antibiotic treatment
guidelines for priority infectious diseases
and clinical syndromes for pediatric and
adult patient populations in Africa. The pur-
pose of the guidelines is to provide health-
care workers with treatment guidance by
harmonising existing national STGs, filling
gaps where existing STGs are not available,
and serving as a model for future guide-
lines. Two expert panels of 28 total clini-
cians, pharmacists, and other relevant stake-
holders from 14 AU member states repre-
senting each continental region convened to
develop consensus treatment recommenda-
tions for select priority bacterial infections
and clinical syndromes. In developing rec-
ommendations, the panels considered treat-
ment recommendations from existing
STGs, drug availability, clinical experience,

and available antimicrobial resistance data.
The guidelines underwent an external
review process where clinical stakeholders
who did not serve on either panel were
invited to submit feedback prior to their
publication. The guidelines provide empiric
antibiotic therapy guidelines – including
drug selection, route of administration, for-
mulation, dosage, and therapy duration –
and principles of stewardship for 28 bacter-
ial infections or clinical syndromes. The
first edition guidelines for the treatment of
common infectious diseases and clinical
syndromes in Africa aims to improve clini-
cal treatment and antimicrobial stewardship
and will serve as a template for future
regional guidelines. 

Introduction
Antimicrobial resistance (AMR) poses

a significant and rapidly emerging public
health challenge in Africa and around the
world.1-3 In many countries, drug-resistant
infections have been associated with longer
hospital stays, increased morbidity and
mortality, and higher healthcare costs.4-6

Despite the challenge, antimicrobial stew-
ardship (AMS) solutions are not wide-
spread.7-10

Standard treatment guidelines (STGs)
are one important tool in ensuring high
quality clinical care and prudent antimicro-
bial use, alongside other AMS and educa-
tional efforts.11,12 STGs, when developed
and used properly, help clinicians prescribe
the right antimicrobial for the right condi-
tion, ensuring that the selection, dosage, and
duration align with local epidemiology,
AMR prevalence, laboratory and other
diagnostic capacities, and pharmaceutical
availability. A 2019 study conducted in
Norway found that adherence to national
antibiotic guidelines was associated with
favorable patient outcomes, including
reduced mortality rates and length of hospi-
tal stay among inpatients.13

In 2018, African Union (AU) member
state representatives and stakeholders rec-
ognized the lack of STGs as a barrier to
AMR mitigation and AMS efforts and iden-
tified the development of STGs as a priority
activity. A previous review of existing STGs
in AU member states identified only 28 rel-
evant guidelines (excluding those that cov-
ered only treatment of HIV, malaria, and
tuberculosis) from 17 of 55 (31%) member
states that provided disease- or pathogen-
specific antimicrobial treatment recommen-
dations including drug selection, dosage,
and therapy duration.14 Of those, only 15
guidelines from 10 countries were devel-
oped or updated in the past five years. No

identified guideline described their method-
ologies or adhered to standardized method-
ologies such as the Grading of
Recommendations Assessment,
Development and Evaluation (GRADE)
approach, and few stated that they were
based on local infectious disease epidemiol-
ogy or AMR data. A comparison of the
antimicrobial selection, dosage, and thera-
peutic duration set forth by the identified
guidelines found wide variation including
instances where for certain infections some
guidelines recommended antimicrobial
therapy and others discouraged antimicro-
bial therapy altogether. 

Given the lack of STGs in AU member
states and to promote better quality health-
care and AMS across the continent, we con-
vened expert panels to develop a first edi-
tion of African antibiotic treatment guide-
lines for priority infectious diseases and
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clinical syndromes for pediatric and adult
patient populations. 

Materials and methods
The development of the guidelines was

led by a steering committee composed of
six physicians, epidemiologists, and public
health researchers from the Africa Centres
for Disease Control and Prevention (CDC)
and the Center for Disease Dynamics,
Economics & Policy (CDDEP). The steer-
ing committee was responsible for manag-
ing the overall guidelines development
project, assembling the expert panels, draft-
ing and finalizing the guidelines, coordinat-
ing internal and external review, and dis-
seminating the guidelines. The steering
committee also drafted methodologies for
the guideline development project including
for convening an expert panel review, gen-
erating consensus treatment recommenda-
tions, and disseminating the findings.
Finally, the committee conducted reviews
for existing AMR data and national STGs
from AU member states and synthesized the
data into reports for expert panel review and
to inform aspects of guidelines develop-
ment, such as drug and formulation avail-
ability, preferred treatment paradigms in
various countries, and drug selection in set-
tings with high AMR prevalence rates.
Results of both reviews have been submit-
ted for publication.14,15 Briefly, the paucity
of locally derived data about AMR preva-
lence meant that such data had little impact
on panel decision-making. 

Convening guidelines development
groups

The steering committee invited physi-
cians, pharmacists, and other relevant
experts involved in diagnosing and treating
infectious diseases and/or prescribing
antimicrobials to participate in one of two
guidelines development panels. In selecting
participants, the steering committee strove
to represent each African region and bal-
ance gender. 

The first panel consisted of nine expert
clinicians representing each African region
(per the United Nations) and seven coun-
tries (Northern: Egypt; Southern: South
Africa; Eastern: Kenya, Zambia; Middle:
Republic of the Congo; Western: Ghana,
Senegal) and convened in August 2019 at
AU headquarters in Addis Ababa, Ethiopia
to develop treatment recommendations for
adult patient populations.16 The second
panel, composed of 19 experts representing
each African region and 12 countries
(Northern: Egypt; Southern: South Africa;
Eastern: Ethiopia, Kenya, Mozambique,

Tanzania, Uganda; Middle: Gabon;
Western: Gambia, Ghana, Nigeria,
Senegal), convened in October 2020 via vir-
tual webinar (due to the SARS-CoV-2 pan-
demic) to develop treatment recommenda-
tions for pediatric patient populations. 

The panels reviewed and finalized the
methodology prepared by the steering com-
mittee and results of the committee’s analy-
sis of existing AMR data and STGs in
Africa. The panels also established a stan-
dardized format for presenting the treatment
recommendations and clinical guidance.
The panels were tasked with selecting
infections and clinical syndromes for inclu-
sion in the first edition guidelines. For each
selected infection or syndrome, each panel
set forth treatment recommendations which
included antibiotic selection, dosage, and
duration and principles of stewardship and
other clinical notes, as applicable. Preferred
and alternative antibiotic choices were dis-
cussed and provided, as needed, as were
treatment recommendations for special
cases such as in case of confirmed allergy or
medical contra-indication. The treatment
recommendations were developed through
round-table discussions, led by the panel
chair, and were finalized by consensus.
Draft guidelines and methodologies were
developed and disseminated to panelists for
review and approval prior to external
review. 

Conducting an external review
Once final drafts of the guidelines were

developed, we posted them on the Africa
CDC website and used social media and
existing e-mail list servs to request com-
ment from people with relevant expertise.
Additional clinicians based in Africa were
identified through a web search and litera-
ture review and were sent targeted e-mails
inviting them to review the guidelines. At
least two clinicians from each African coun-
try were contacted, while additional experts
were contacted in under-represented coun-
tries and regions including central and fran-
cophone West African countries. 

A total of 22 external reviewers repre-
senting 11 African countries (Southern:
South Africa; Eastern: Ethiopia, Kenya,
Mauritius, Rwanda, Tanzania, Uganda;
Zimbabwe; Middle: Cameroon; Western:
Gambia, Nigeria) and 26 organizations or
institutions including Mount Kenya
University, University of Ibadan (Nigeria),
the Ministry of Health and Wellness of
Mauritius, University of Global Health
Equity (Rwanda and Uganda), the
Association of Zimbabwe Pharmacists
Abroad, and Médecins Sans Frontiers pro-
vided feedback on the draft guidelines. The
steering committee reviewed and compiled

the input and each panel chairperson pro-
vided final decisions on the inclusion or
exclusion of each proposed edit, addition,
or deletion. 

The final guidelines were compiled into
a single report and into two quick reference
guides, one each for adult and pediatric
patient populations, and translated into all
official AU languages: Arabic, French,
Portuguese, and Spanish.17-19 A user-friend-
ly website displaying the treatment recom-
mendations and other information about the
guidelines development process is now
available at https://africacdc.org/african-
antibiotic-treatment-guidelines-for-com-
mon-bacterial-infections-and-syndromes/
and at https://africaguidelines.cddep.org/;
the guidelines report and quick reference
guides are also available for download. 

Ethical considerations
Ethics approval was not required for

this study as no human subjects research
was conducted, and all data utilized was in
the public domain. Panelists were required
to report any potential conflicts of interest
including intellectual property and financial
ties to pharmaceutical companies before
participation.

Results

Clinical diseases and syndromes
covered

The first-convened panel agreed to
focus on empiric antibiotic therapy guide-
lines, because appropriate specimen collec-
tion and diagnostic testing to identify
causative pathogens is not universally avail-
able in Africa. Therefore, the panel sought
to provide appropriate antibiotic choice(s)
to treat an infection for which a specific eti-
ological diagnosis has not been made, tar-
geting the most likely pathogen(s) with the
narrowest-spectrum, single antibiotic when-
ever possible while also accounting for the
likelihood of antibiotic resistance, potential
medical contraindications (i.e. allergies,
pregnancy) and target tissue penetration.

The panel elected to limit the scope of
the first edition guidelines to include only
common bacterial infections and syn-
dromes; therefore, this scope was main-
tained during the second panel convening.
The guidelines set forth recommended
antibiotic therapies for 28 infections or clin-
ical syndromes; 11 are common to both
adult and pediatric patient populations
including acute, community-acquired bac-
terial meningitis; acute otitis media; bacter-
ial pharyngotonsillitis; dental abscess;
infective endocarditis; acute diarrheal dis-
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Table 2. Example guideline for the treatment of dental abscess (including gingivitis) for adult patient groups.

Preferred antibiotic choice(s)
Drug(s)                                   Formulation                                   Dosage                                         Duration

Amoxicillin-clavulanic acid (PO)     Oral liquid: 125 mg amoxicillin               500 mg of amoxicillin                             3 days if adequate source control,
                                                                + 31.25 mg clavulanic acid/5 mL             component 8 hourly                                or 5 days if not
                                                                AND 250 mg amoxicillin + 
                                                                62.5 mg clavulanic acid/5 mL; 
                                                                Tablet: 500 mg amoxicillin 
                                                                (as trihydrate) + 125 mg clavulanic 
                                                                acid (as potassium salt)                                                                                             
Phenoxymethyl-penicillin                 Powder for oral liquid: 250 mg                500 mg 6 hourly                                        3 days if adequate source control, 
(penicillin V) (PO)                             (as potassium salt)/5 mL; Tablet: 2                                                                            or 5 days if not
                                                                50 mg (as potassium salt)                                                                                            

In case of confirmed drug allergy or medical contraindication

Combination therapy with:                Azithromycin- Capsule: 250 mg;              500 mg 6 hourly                                        5 days
Azithromycin (PO)                             500 mg (anhydrous); Oral liquid: 
PLUS                                                      200 mg/5 mL                                                
Metronidazole (PO)                           Metronidazole- Oral liquid:                     400 mg 8 hourly
                                                                200 mg (as benzoate)/ 5 mL; 
                                                                Tablet: 200 mg to 500 mg                                                                                               
Clinical definition: Tooth infections from cavities, gingivitis, and periodontitis. Common symptoms include severe pain, tooth sensitivity, and inflammation of the face and gums. Most infections are polymicrobial and
include anaerobic bacteria. Principles of Stewardship: A) Dental abscess requires surgical drainage, not just antibiotics. B) If the abscess is drained and the patient is improving, consider stopping antibiotics after 3
days of treatment. C) Although gingivitis is a risk factor for dental abscess, only acute necrotizing gingivitis should be treated with antibiotics. D) For gingivitis without necrosis or abscess, do not treat with antibi-
otics. Other Notes: For acute necrotizing gingivitis: A) Treat with clindamycin [Dosage: Capsule: 150 mg (as hydrochloride); Injection: 150 mg (as phosphate)/ mL; Oral liquid: 75 mg/5 mL (as palmitate)] for 3 days.
B) For cases of acute necrotizing gingivitis associated with malnutrition, treat with vitamins.17

Table 1. Example guideline for the treatment of suspected bacterial meningitis (community-acquired) for pediatric patient groups.

Preferred antibiotic choice, neonate
Drug(s)                             Formulation                               Dosage                                                  Duration

Combination therapy with:              Cefotaxime- Powder for                             -First week of life (7 days or less):                         Treat with ampicillin (for Listeria coverage) until CSF
Cefotaxime (IV)                                injection: 250 or 500 mg per vial               50 mg/kg/dose 12 hourly                                              culture results confirm etiology. 
PLUS                                                     (as sodium salt)                                           -8-20 days: 50 mg/kg/dose 8 hourly                           If CSF culture is not available, treat with
Ampicillin (IV)                                                                                                             -21 days & older: 50 mg/kg/dose 6 hourly               cefotaxime plus ampicillin for 14 - 21 days.
                                                              Ampicillin- Powder for injection:             -First week of life (7 days or less): 
                                                              500 mg, 1 g (as sodium salt) in vial          100 mg/kg/dose 8 hourly                                              
                                                                                                                                       -8 days of age and older: 
                                                                                                                                        100 mg/kg/dose 6 hourly                                              

If cefotaxime is not available, use

Combination therapy with:              Powder for injection: 250 mg;                   50 mg/kg/dose 12 hourly                                              Treat with ampicillin (for Listeria coverage) 
Ceftriaxone (IV)                                1 g (as sodium salt) in vial                                                                                                                   until CSF culture results confirm etiology. If CSF 
PLUS                                                     Ampicillin- Powder for                         -First week of life (7 days or less):                 culture is not available, treat with ceftriaxone plus 
Ampicillin (IV)                                injection: 500 mg,                                    100 mg/kg/dose 8 hourly                                         ampicillin for 14-21 days.
(Except in neonates with          1 g (as sodium salt) in vial                  -8 days of age and older: 
jaundice and neonates                                                                               100 mg/kg/dose 6 hourly
receiving calcium-containing 
IV fluids)                                                                                                                                                                                           

Preferred antibiotic choice, infant (older than 28 days), child and adolescent
Drug(s)                             Formulation                               Dosage                                                  Duration

Ceftriaxone (IV)                          Powder for injection: 250 mg;            50 mg/kg/dose 12 hourly,                                    10 - 14 days
                                                        1 g (as sodium salt) in vial                  maximum dose 2 g 12 hourly                           

Alternative antibiotic choice only if cefotaxime/ceftriaxone is not available

Ampicillin (IV)                             Powder for injection: 500 mg;            50 mg/kg/dose 6 hourly, maximum dose:       10 - 14 days
                                                        1 g (as sodium salt) in vial                  2 g 6 hourly                                                           
Clinical definition: Inflammation of meninges of the brain and spinal cord. Clinical features may be non-specific in neonates and young infants (e.g. poor feeding, apathy, jaundice, apnoea, full fontanelle, fever, hypother-
mia) and in older infants may include irritability, drowsiness, poor feeding, high fever, and/or vomiting. Older children may present similarly to adults with headache, fever, photophobia, vomiting, neck stiffness, and/or
altered level of consciousness. Common bacterial pathogens in neonates and young infants include Streptococcus agalactiae (Group B Streptococcus), E. coli, Klebsiella species, L. monocytogenes, and in older infants
and children: S. pneumoniae, H. influenzae, and N. meningitidis. Principles of Stewardship: A) Acute meningitis may be caused by a range of pathogens, some of which are not bacteria. Microbiologic diagnosis, including
CSF gram stain/microscopy, bacterial culture and AST should be obtained as soon as possible, if available, as this may allow empiric antibiotic treatment to be adjusted to target the specific pathogen identified and
inform the duration of treatment. In the absence of a positive CSF culture or PCR result, a positive blood culture result together with a CSF cell count and chemistry suggestive of bacterial meningitis may be useful in
guiding antibiotic selection and duration of treatment. Although guidelines differ in treatment duration recommendations for specific pathogens, a general recommendation for uncomplicated meningitis is Gram neg-
ative organisms and Listeria 21 days, Group B Streptococcus 14-21 days, S. pneumoniae 10-14 days, H. influenzae 7-10 days, N. meningitidis 5-7 days. B) In patients with a positive CSF culture, repeat lumbar puncture
24-48 hours after initiation of antimicrobial treatment to document CSF sterilization is useful (particularly in neonates) as delayed sterilization may be an indication of complications such as a purulent focus requiring
intervention, or antibiotic resistance.  C) If CSF is obtained and is not consistent with meningitis (e.g. absence of cells and normal chemistry), antibiotics should be stopped or adjusted depending on whether an alter-
native diagnosis has been reached. D) Consider diagnostic tests for tuberculous and cryptococcal meningitis, particularly in high HIV-burden areas. Other Notes: A) Complications include subdural empyema and brain
abscess which may require neurosurgical intervention in addition to treatment with the above-mentioned antimicrobial therapy. B) In children and adolescents with a ventriculoperitoneal (VP) shunt presenting with
meningitis, seek expert opinion and refer patient to a specialist where possible.
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ease; community-acquired complicated
intra-abdominal infection; typhoid/enteric
fever; urinary tract infection; skin and soft
tissue infection; and acute osteomyelitis/
septic arthritis.17 Treatment recommenda-
tions for acute bronchitis; acute exacerba-
tion of chronic obstructive pulmonary dis-
ease (COPD); acute pyelonephritis; and
acute, mild to moderate uncomplicated pro-
statitis are provided for adult patient popu-
lations only while recommendations for the
treatment of acute purulent neonatal con-
junctivitis, suspected acute bacterial sinusi-
tis, acute rheumatic fever, syphilis, tetanus,
and possible serious bacterial infection in
infants are only provided for neonatal and
pediatric patient populations. For adult
patients, there are three separate guidelines
for pneumonia including community-
acquired, mild to moderate disease in ambu-
latory outpatients; community-acquired
severe disease in hospitalized patients; and
hospital-acquired (nosocomial) pneumonia.
The pediatric guideline includes two treat-
ment recommendations for community-
acquired, acute lower respiratory tract
infection, one for mild to moderate disease
in ambulatory patients and another for
severe disease in inpatients. 

Components of the guidelines
The guidelines include an introductory

section with general principles of steward-
ship and instructions for guideline use.
Pediatric and adult treatment recommenda-
tions are presented in separate sections and
are organized by the following body system
or grouping classifications: Central nervous
system; head, eye, ear, nose, and throat; car-
diac; respiratory; gastrointestinal; genitouri-
nary; skin, soft tissue, bone and joints; and
bloodstream. Pediatric treatment guidelines
including those for neonates, children, and
adolescents are presented together with sub-
headings indicating their applicability to
each of the sub-patient populations, as
applicable (Table 1). Neonatal and pediatric
age groups are defined as follows: Neonate-
less than 28 days old or if born prematurely,
less than 42 weeks corrected gestational
age; Infant- less than 1 year of age; Child-
less than 10 years of age; and adolescent- 10
to 19 years of age.

Treatment guidelines for each bacterial
infection or syndrome are presented with
the following information, as applicable:
Clinical definition including common
symptoms and causative microorganisms,
preferred and alternative antibiotic choices,
antibiotic choice in case of confirmed drug
allergy or medical contraindication or in
other specific circumstances, principles of

stewardship, and other clinical notes (Table
2). Antibiotic choices include drug selec-
tion, route of administration, formulation,
dosage, and duration. Drug formulations
were obtained from the 2019 WHO Model
List of Essential Medicines (MLEM,1st list)
and the 2019 WHO MLEM for Children
(7th list); for those drug formulations that
were not listed in the WHO MLEMs or
where the MLEMs listed a formulation not
widely available in certain African coun-
tries, drug formulations were proposed by
panelists or obtained from national
Essential Medicines Lists or other relevant
documents.20,21

Discussion
The purpose of these first edition guide-

lines is to provide African healthcare work-
ers with expert recommendations for
antimicrobial prescription and use including
drug selection, dosage, and duration of
treatment for neonatal, pediatric, and adult
patient populations to improve clinical
practice and promote antimicrobial stew-
ardship. In addition, these guidelines set
forth a methodology for continuous devel-
opment and updating and serve as a model
for other countries and/or facilities to devel-
op their own future national guidelines.

Conclusions
In developing these first edition guide-

lines and reviewing existing STGs, critical
limitations and knowledge gaps emerged.
First, the paucity of publicly available data
on facility-level, national, or regional
pathogen-specific infectious disease burden
and AMR prevalence prevented these from
being major considerations in infection/syn-
drome selection and drug selection and may
represent a major limitation to their effec-
tive use. A detailed understanding of antimi-
crobial agent and formulation availability,
including ease of access and cost considera-
tions, at different healthcare facility levels
in each AU country was also not available
and may impact usability of the guidelines
in certain settings. Finally, the expert pan-
elists and external reviewers represented
only a fraction of clinical care specialties
and AU member states across the continent;
future editions should aim to be more inclu-
sive of non-physician clinical personnel
such as nurses and community health work-
ers.  
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