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Abstract: The objective of this work was to evaluate the interest of RDT compared to the scores of clinical presumptions 

(McIsaac, PCIE, WHO) in the management of angina with SBHGA of the child while referring to the bacteriological culture. 

We have managed a prospective analytical study carried out over 8 months between July 2012 and February 2013 in the 

pediatric emergency department of the Mohammed VI UHC in Marrakech in collaboration with four pediatric practices in the 

liberal sector, in partnership with a Swiss medical research team from the Lausanne childhood Hospital. For each child 

consulting for acute angina, a clinical information sheet was completed, an RDT was carried out by the examining doctor, then 

a throat sample used for the classic bacteriological examination was carried out and treated by the microbiology laboratory of 

the Mohamed VI UHC of Marrakech. 124 children with strong suspicion of strep throat were included in the study. The 

average age was 6 years and 4 months with a sex ratio of 1.4 in favor of boys. The bacteriological culture demonstrated the 

group A hemolytic β streptococcus in=45 (36,9%). The analysis of the established clinical scores revealed the a very good 

sensitivity reaching 100% but with a mediocre specificity not exceeding 7,7% any score combined without notable superiority 

of one compared to the others. Mc Isaac's score was more positive ≥ 4 since RDT and culture were positive. The RDT showed 

a sensitivity of 62,2% and a specificity of 96,15% compared to the bacterial culture which is the reference examination. We 

retained a strong resistance to erythromycin reaching 69% associated with co-resistance to lyncomicin and spiramycinin 30% 

of cases. The bacterial origin to SBHG A acute angina in children from the city of Marrakech represented a third of the cases. 

RDT, by its sensitivity, its high specificity, its speed and its reproducibility, offers a very good means of diagnostic and 

therapeutic orientation and allows initiating early targeted antibiotic treatment to avoid the appearance of complications in the 

short, medium and long term and remedy the alarming situation of resistance to macrolides in Marrakech. 

Keywords: Acute angina, Group A Beta-hemolytic Streptococcus, Clinical Scores, Rapid Diagnostic Test (RDT),  

Macrolide Resistance 

 

1. Introduction 

Acute tonsillitis is one of the leading causes of pediatric 

consultation and it is estimated that several million 

prescriptions are written every day around the world to treat 

them. Each year, 9 million tonsillitis are treated in France [1]. 

In the majority of cases, in 60% to 90%, they are of viral 

origin and do not require antibiotic treatment [2]; either they 

are essentially an etiological problem, namely their viral or 

bacterial origin. The most feared germ, because of its 

frequency and possible complications, is group A beta-

hemolytic streptococcus (GABHS) which is implicated in 

25% to 40% of angina in children [2, 3]. 

Diagnostic tools; clinical such as the Mc Isaac score, the 

WHO criteria for the treatment of strep throat described in 
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the strategy for integrated management of the child (IBD) or 

biological, namely rapid diagnostic tests (RDT) of the beta-

hemolytic group A streptococcus, improve the etiological 

distinction between viral and bacterial angina in everyday 

practice and condition the therapeutic attitude. The objective 

of our work is to highlight the interest of RDT compared to 

clinical scores and its reliability compared to conventional 

culture techniques in the demonstration of GABHS for a 

more rational antibiotic therapy. 

2. Patient and Method 

This is a prospective analytical study carried out over 8 

months between July 2012 and February 2013 in the pediatric 

emergency department of the Mohammed VI UHC in 

Marrakech with the collaboration of four pediatric practices in 

the liberal sector, in partnership with a medical team from 

Swiss research from the pediatric emergency department of the 

Lausanne Children's Hospital which provided us with rapid 

diagnostic tests for angina. This study collected a sample of 

124 children aged 1 to 15 years consulting for an 

oropharyngeal infection while excluding, subsequently, 5 

children aged < 3 years to comply with the literature and who 

were initially included given the flagrancy of their clinical 

symptomatology. This sample was taken after recruiting and 

examining more than 1,000 children to have sufficient 

confidence intervals around the values studied in the extreme 

score groups, which were numerically smaller than the 

intermediate score groups. Were included in this study all the 

children from 3 to 15 years old coming in consultation for an 

oropharyngeal infection with strong suspicion of angina 

defined by the presence of signs of inflammation of the 

pharynx and/or tonsils during the examination clinical. 

Parent’s consent was obtained in writing before hand. We 

excluded children on antibiotic therapy or having taken it in 

the 7 days preceding the consultation. 

The RDT kit used was the Strep A Quick Vue In-Line test 

from QUIDEL laboratories represented in Switzerland by the 

firm BioMérieux. This test has a sensitivity of 92%, a 

specificity of 99% if one scrupulously respects the various 

stages of its progress. 

Patient data were collected on an anamnestic, clinical and 

biological information sheet. 2 samples were taken by 

swabbing tonsils, one of which was intended for carrying out 

the RDT during the consultation and the other sent to the 

microbiology laboratory of the Mohammed VI UHC in 

Marrakech for cultivation. The inoculation was carried out on 

blood agar, anaerobically, with subculturing of the beta-

hemolytic colonies for final identification. 

The study of the sensitivity to erythromycin, lincomycin 

and spiramycin was made by antibiogram on agar media 

according to there commendations of the CA-SFM. The data 

were analyzed using SPSS20.0 statistical software. 

3. Results 

During the period of our study, 124 children with an 

oropharyngeal infection with strong suspicion of acute 

angina, consulting the pediatric emergency department of 

UHC Mohammed VI or in private settings, were examined 

and benefited from a throat swab which used to carry out a 

rapid diagnostic test for group A beta-hemolytic 

streptococcus (GABHS). The majority of children included 

in the study came from families of low socio-economic 

status. 

The average age of our patients was 6 years and 4 months 

with a sex ratio of 1.4 in favor of boys. During the study 

period we noted that angina, in the population studied, 

occurred mainly in summer in July and August representing 

42% of all patients (figure 1). GABHS was identified in 

36.9% of the cultures. The RDT was positive in 28.2% 

(Figure 2). However, 20.3% of the cultures were positive for 

other pathogens. 

 

Figure 1. Distribution according to months of consultation. 

 

Figure 2. RDT results. 

The clinical scores showed a high level of positivity with 

100% of cases positive for Mc Isaac and considering the 

positivity threshold ≥1, the PCIE was also positive in 96.8% 

and all ages combined. On the other hand, we retained a very 

poor correlation between the clinical scores assuming the 

streptococcal origin of angina and the RDT+ not exceeding 

30% for the different age groups and without superiority of a 

score clinch compared to others. However, we found an 

excellent correlation between the RDT+ and cultures+ which 

was 83.3% for experienced children from 3 to 5 years old and 

76.9% for those who were from 5 to 15 years old, which 

testify to the good sensitivity of RDT. 

Considering the culture as a reference test, the sensitivity 

was 62.2% and the specificity 96.15%. The positive 

predictive value (VPP) was 96.5% and the negative 



 International Journal of Infectious Diseases and Therapy 2020; 5(1): 9-16 11 

 

predictive value (VPN) was 59.5%. The clinical presumption 

scores presented an excellent sensitivity of 100%, but a very 

low specificity not exceeding 7.7% for PCIE and WHO and 

0% for Mc Issac. Of the 35 cases of RDT +, we only had 7 

false positives (i.e. unnecessary antibiotic therapy). However, 

of the 89 cases of RDT- we found 16 false negatives with 

cultures positive for GABHS. 

We have studied the sensitivity of SBHGA strains to 

macrolides. 66% of the isolated SBHGA strains retained their 

sensitivity to lincomycin and streptomycin. However, we 

found a high resistance level reaching 69.3% for 

erythromycin (Figure 3). 

 

Figure 3. Sensitivity profile of GABHS to macrolides. 

4. Discussion 

Angina is defined by the French-language infectious 

pathologies society (SPILF)" as an inflammation of 

infectious origin of the tonsils or even of the entire pharynx". 

In children, it is viral in 60 to 90% [1], and bacterial in 20 to 

40% with the group A hemolytic bet a streptococcus at the 

rate of 25 to 40%. Note that bacterial super infection of viral 

angina is not uncommon. Angina with SBHGA can occur 

from the age of 3 years; its peak of incidence is located in 

children between 5 and 15 years old [1]. 

Other bacteria, in particular other beta-hemolytic 

streptococci (notably C, Fand G) maybe involved, but more 

rarely; they do not share the risk of rheumatic fever (RAA) of 

group A hemolytic β streptococcus [1]. 

Given the low specificity of the clinical signs of angina 

with SBHG A causing prescriptions of antibiotics by excess, 

means of helping the diagnosis of these angina were 

developed in the 1980s. These are clinical scores. 

The first established was the Breese score, [2] but took in 

to accounthy per leukocytosis, making it an impractical 

clinical and biological score. 

In the 1980s, the Cent or score [3], which takes in to 

account 4 clinical criteria, was developed. The probability of 

finding the SBHGA when 4 criteria were present was 56%, it 

fell to 30-34% when only 3 criteria were present, fell to 6% 

when only one criterion was present, and finally fell to 2.5% 

when they were all away [3]. However, this diagnostic 

method based only on 4 criteria has not been evaluated in 

children. 

In 1998, using the Centor score, Mc Isaac [4] sought to 

improve the sensitivity and specificity of this score. He 

developed a score from clinical signs significantly associated 

with an SGA positive culture in 521 patients with pharyngitis 

and took into account the patient's age. The sensitivity was 

then assessed at85% and the specificity at 92.1% [5]. 

The Mc Isaac score reinforces the clinical presumption of 

the streptococcal origin of angina in a population where the 

usual prevalence is around 15%. It directs towards the 

realization of an RDT from a result ≥ 2. It shows a good 

sensitivity in children but weak in adults, while its specificity 

is good in adults but weak in children [5]. This score 

therefore gives a clinical indication but does not allow a 

reliable diagnosis of angina with SBHGA to be made. 

We also cite the WHO clinical score, applied in Egypt in 

children from 5 to 12 years old which reveals a specificity of 

93.8 to 97.4%, but a very low sensitivity of 3.6 to 8.5%. This 

is unsatisfactory in management based solely on the clinic, 

given the high percentage of false negatives. [6] 

Each year in developing countries nearly 12 million 

children die before reaching their 5 birthdays and many of 

them before the age of one. More than 70% are due to acute 

respiratory infections, diarrhea, measles, malaria or 

malnutrition [7]. Thus, the responsible authorities have 

developed a strategy to ensure better management of 

childhood illnesses, certain aspects of nutrition, vaccination 

and various other factors important for the child's health: 

The Integrated Management of Childhood Illness (IMCI) 

strategy has three main components [7]: integrated care for 

sick children in health facilities and centers, strengthening of 

health systems, including drug supply and logistical support, 

and community IMCI or promotion of key family and 

community behaviors. 

In Morocco, in 2002, a practical guide was published by 

the Ministry of Health to improve the management of angina 

based on the clinic at basic health facilities. Antibiotic 

therapy is only indicated if symptoms persist beyond 3 days 

[8]. 
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In 2012, the Moroccan Ministry of Health adopted the 

IMCI of WHO, and issued an algorithm intended for all 

pediatricians in Morocco based on clinical criteria in order to 

distinguish between strep throat or not for better management 

of antibiotics intended to treat child's angina [9]. 

The diagnostic strategy chosen must be sensitive enough 

since patients with a false negative result may develop 

complications, and it must be specific enough since false 

positive results may lead to the consumption of unnecessary 

antibiotics. 

On an oropharyngeal sample two techniques can confirm 

the presence of SGA: the practice of a rapid diagnostic test 

(RDT) and the culture of the sample, the latter remains the 

reference technique, although the proportion of false negative 

estimates varies from 1 to 10% [10]. It is a classic culture 

technique on blood agar, without inhibitor, incubated 24 or 

better 48 hours in ambient air with a sensitivity and 

specificity of 90 to 95%. However in practice, cultures are 

poorly performed and are not recommended apart from rare 

indications including the search for resistance to macrolides 

and ketolides on the antibiogram data. Whichever technique 

is used, the result is obtained within 1 to 2 days, which is not 

efficient enough in the area of angina. 

In 2002, in its recommendations for good practice in the 

presence of erythematous or erythematato-pultacea tonsillitis, 

AFSSAPS (French Agency for Sanitary Safety of Health 

Products) adopted the treatment strategy based on the use of 

RDTs, as an alternative to classical bacteriology (culture on 

agar) which is practically impossible on a large scale [6]. 

The principle of these tests consists, starting from an 

oropharyngeal sample by swab, to demonstrate the 

polysaccharide antigen of streptococcus A by an antigen-

antibody reaction in the presence of specific antibodies. Its 

completion time is estimated at 10 minutes. Its sensitivity is 

more than 90% with a specificity close to 95% [6]. 

The RDT is recommended in any patient with 

erythematous or erythematato-pultacea angina: a positive 

test, confirming the etiology with ß-hemolytic streptococcus 

A, justifies the prescription of antibiotics, and a negative test 

in a subject without risk factor rheumatic fever (RAA) does 

not justify systematic additional control by culture, nor 

antibiotic treatment. Only analgesic and antipyretic 

treatments are then useful [6]. 

Culture is only indicated if the RDT is negative and there 

are risk factors for RAA [6]. 

These situations evoking a context at risk for RAA are the 

personal history of RAA, the age between 5 and 25 years 

associated with a history of multiple episodes of angina with 

SGA or the concept of stays in regions endemic for RAA 

(Africa, French overseas departments and territories) and 

possibly certain environmental factors (social, health and 

economic conditions, overcrowding, closed community) [6]. 

However, confirming any negative RDT with a throat 

swab culture would be an overly costly attitude. 

In Morocco the incidence of RAA remains high with more 

than 7000 cases treated per year according to data from the 

Ministry of Public Health. [11] 

RAA is a systemic, non-suppurative inflammatory 

pathology occurring 15 to 20 days after an upper airway 

infection with group A hemolytic beta streptococcus. It must 

follow angina in people predisposed to certain strains of 

pyogenic Streptococcus [12, 13]. It is an autoimmune 

disorder and the main targets, joint and heart, are considered 

to result from a structural analogy between SBHGA and 

these tissues. The type of Streptococcus protein M plays an 

important role in the determinism of reactions. 

One of the most feared complications of post-streptococcal 

syndrome is also acute post-streptococcal glomerulonephritis 

(ANG), which may have a cutaneous or pharyngeal starting 

point. The nephritogenic strains of streptococcus are most 

often distinct from rheumatogenic strains [14]. A study 

carried out in Scotland in 1976-79 in children 0-13 years old, 

estimated the annual incidence of GNA at 2.1 / 100,000; the 

estimated risk is little different after SGA angina whether it is 

treated or not; pharyngeal prodromes are noted in half of the 

cases [14]. 

Prescribing antibiotics in SGA tonsillitis has several 

objectives [15]: To speed up the disappearance of symptoms, 

even if spontaneous healing of symptoms is the rule, their 

duration is reduced by about 24 hours with antibiotics 

provided '' be prescribed early; reduce the spread of SGA to 

those around them since patients are no longer contagious 24 

hours after the start of antibiotic treatment [16]. Without 

treatment, eradication of SGA can be achieved in longer 

periods of time, up to 4 months [17]. The reduction in 

pharyngeal carriage by antibiotics results in the negativation 

of SGA cultures in at least 90% of patients at the end of a 

correctly conducted treatment [18]; and lastly to prevent non-

suppurative post-streptococcal complications, notably RAA. 

The only controlled studies that have established the 

preventive power (primary and secondary prevention) of 

antibiotics on RAA have been carried out with penicillin G 

injectable in angina [19]. In patients with SGA (culture-

verified) angina treated with intramuscular penicillin G, the 

RAA level is reduced by approximately 25%. [20] 

There is no study showing that treatment with oral 

penicillin V for 10 days also effectively prevents the 

occurrence of RAA, but the rate of eradication of pharyngeal 

SGA is achieved in proportions comparable to injectable 

penicillin. There is also no study demonstrating that 

antibiotic treatment with amoxicillin, macrolides, certain 

cephalosporins, have the same preventive power vis-à-vis 

RAA but they have proven their effectiveness on the 

eradication of SBHGA of the pharynx. 

The treatment of strep throat with penicillin, used in 

different forms, was proposed by the American Heart 

Association Council 40 years ago, following the work of 

Denny and Wannamaker [21, 22]. Penicillin V, which is more 

manageable than the injectable forms, has become a priority 

in this treatment, which has only recently been confirmed 

[23-25]. In the event of intolerance to β-lactams, use is made 

of old macrolides (erythromycin, josamycin) at a dose of 40 

to 50 mg / kg also for 10 days, or even more recently 

azithromycin, of which l activity in 5 days is recognized by 



 International Journal of Infectious Diseases and Therapy 2020; 5(1): 9-16 13 

 

the AMM. These recommendations, universally applied and 

official in France, have made it possible to eradicate RAA, at 

least in countries with a high standard of living, provided that 

treatment is initiated, at the latest before the 7th day of the 

development of angina and imperatively followed for 10 days 

to allow the maintenance at the amygdala of an effective 

antibiotic concentration (higher than the MIC of the SGA) 

[26, 27]. 

In the early 1970s, new therapeutic methods were 

introduced because they demonstrated better efficacy 

compared to Peni V, in particular C1G, but with a treatment 

duration always of 10 days. 

Amoxicillin had also demonstrated very good bacterial 

eradication superior to that of penicillin V, according to a 

study by Shvartzman [28] on 157 patients, in a daily dose of 

50 mg / kg for 10 days. This duration was subsequently 

reduced to 6 days under 50 mg / kg per day divided into 2 

times and this according to a study by Cohen [27]. 

Currently penicillin by injection has been abandoned 

especially by pediatricians due to its inconvenience and pain 

inflicted on children, but retains its place in case of non-

compliance with prolonged oral treatment and in case of a 

high risk of RAA or relapses with a single intramuscular 

injection [6]. 

The evolution of angina under antibiotic treatment is most 

often favorable. The persistence of symptoms after three days 

of treatment should lead to re-examining the patient. 

Symptomatic treatment meanwhile aims to improve patient 

comfort. It is used either alone as a supportive treatment in 

viral angina, or in combination with antibiotic therapy in the 

treatment of bacterial angina. 

Pharyngitis occurs 95% in developing countries. In the 

United States, about 10 million children visit a pediatrician or 

general practitioner each year for pharyngitis, and 60% to 

70% of these consultations result in a prescription for 

antibiotics [29, 30]. Similar rates of prescription of 

antibiotics are observed in France [31]. No prospective 

epidemiological study has been carried out in Morocco, 

therefore we are not aware of the annual consultation rates 

for pharyngitis in pediatrics, nor of the importance of 

prescribing antibiotics in Morocco. 

Overuse of antibiotics is the main factor behind the 

emergence of antibiotic resistant bacteria and the majority of 

human consumption of antibiotics takes place outside the 

hospital (community consumption). [32] 

In practice, and because of the possible risks of angina to 

SBHGA (in particular of RAA considering that we are an 

endemic country) and because of the difficulties of the 

diagnosis of their streptococcal origin in current practice, the 

Moroccan ministry of health recommends that all angina is 

treated with antibiotics [33]. This attitude leads to treating a 

very large number of angina, while the benefit of antibiotics 

has not been proven in non-strep throat. 

Our population was predominantly male with 53.2%, that 

is, a sex ratio of 1.14 in favor of boys with an average age 

(standard deviation) of 6.37 (2.96) years. A male 

predominance with 55.3% has also been reported by a French 

study carried out in 2014 [34] with an average age of 6.1 

years. In another study done in the pediatric emergency 

department of Flaubert Le Havre Hospital in France, the 

average age was 4.8 plus or minus 3.6 years [35]. Nationally, 

we find a predominance of women with a sex ratio of 1.2 and 

an average age of 7 ± 3 years in a study carried out in Rabat 

[36]. 

Angina was diagnosed with a predominance in summer 

and fall, ie 81.5% isolated between July and November with 

a peak in August and a second in October, unlike other 

studies where the prevalence was mainly winter and spring 

[35]. In Sfax in Tunisia, the monthly distribution of sore 

throat shows a first peak at the start of the summer season in 

July and a second peak during the autumn period between 

October and November [37], results which approximate ours. 

But conventionally, strep throat is more common in winter 

and early spring [38-40]. 

The SBHGA was isolated from 45 cultures, ie 36.2% of all 

samples taken, fairly close proportions have been reported by 

other studies, notably at pediatric emergencies in Le Havre in 

France with 26% [35], 36, 3% in France also during the 2014 

work [34] or in Sfax in Tunisia with 32.9% [37] of positive 

culture at SBHGA. A much lower rate was exceptionally 

found in Rabat with 9.1% of isolated SBHGA [36]. 

Mac Isaac's score was all the more positive ≥ 4, as the 

RDT was positive and the culture positive for SBHGA, 

something demonstrated by other studies, notably a Tunisian 

study in 2010 [36]. Also, the 2014 French study reported that 

41.2% of children in whom SBHGA had been isolated had a 

Mac Isaac score ≥ 4 [34]. 

RDTs generally had excellent specificity, often exceeding 

95%, and poorer sensitivity between 80 and 95%. [41, 42] In 

our case, the RDT was positive in 28.23% of the cases and 

had a sensitivity of 62.22% and a specificity of 96.15% 

compared to the culture as a reference examination, 33.9% of 

positivity was also noted in the Tunisian study with 93.2% 

sensitivity and a specificity of 95.3% [36], which also 

corresponded to other data in the literature. 

The positive predictive value (VPP) was 96.55% and the 

negative predictive value (VPN) 59.52%, which was close to 

the results of pediatric emergencies in Le Havre in France 

with a uVPP at 60% and a VPN at 91% [35]. 

Note that the results of the RDT are a function of different 

factors, namely the size of the bacterial inoculum which 

mainly influences the sensitivity, the quality of the sample 

and the experience of the sampler (a good quality sample 

requires a swab of the 2 tonsils) and the patient's age [43]. 

A negative test therefore does not exclude strep throat. In 

our case we had 3.45% false positive rate with 19% false 

negative. For this reason the IDSA (Infectious deseaces 

Society of America) and the American Academy of 

Pediatrics [44] recommend that children confirm a negative 

RDT with a throat culture. This attitude involves an 

excessive cost [45]. In order to assess its impact on the 

outcome of patients, Webb et al. prospectively compared 2 

groups of patients between 1997 and 1999 [46]. The 

difference between these 2 groups was whether or not a 
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culture-based negative RDT was confirmed. The number of 

local complications was identical in the 2 groups. But in this 

study, the sensitivity was relatively high (81.7%) and it was 

not a population of children more at risk for strep throat [46]. 

The use of RDT in a pediatric emergency unit has a very 

interesting impact on the prescription of antibiotics. During 

our study, the use of RDT made it possible to reduce the 

prescription of antibiotics by 70%, since it was reserved for 

patients with SBHGA, there were added thereafter the cases 

of false negatives estimated at 13% that were recalled after 

culture results; a saving of more than 50% of antibiotics. This 

saving was 80% for other studies [35]. Previous data show 

that using RDT results in fewer prescriptions for antibiotics 

than clinical scores [47, 48]. 

RDT is therefore a tool of choice. It allows the early 

introduction of an adapted treatment, targeted at a population 

at risk like ours (risk of RAA). One of the major interests of 

systematic use of RDT is therefore to have a simple and 

reproducible diagnostic strategy. Uncertainty is limited there 

by the existence of a single decision node (negative or 

positive RDT) [49, 50]. 

The use of RDT is currently very widespread in many 

countries of the world, notably in North America and Europe 

where it occupies a primordial place in the management of 

angina in children. Current recommendations in most of 

these countries have benefited from the provision of RDT 

and tend to limit antibiotic therapy to strep throat only [40, 

47, 51]. However, the place of clinical criteria, RDT and 

bacterial culture of the throat swab differs from country to 

country (Table 1). 

Table 1. Summary and comparison of diagnostic strategies in different recommendations for clinical practice. ESCMID, European Society of Clinical 

Microbiology and Infectious Diseases; AAP, American Academy of Pediatrics; NICE, National Institute for health and Care Excellence. 

 EuropeESCMID2012 [58] USAAAP2013 [59] Royaume-UniNICE2008 [60] 

Scoreclinique Non MacIsaac Centor 

TDR Systématique Siscore≥2 Non 

Culture Non SiTDR- Non 

Antibiotique SiTDR+ SiTDRouculture+ Siscore≥3 

 

With us in Morocco as in Tunisia, angina is a very frequent 

pathology responsible for an excessive pharmaceutical 

expenditure on antibiotics. The attitude adopted in our 

countries is to treat all erythematous and erythematato-

pultacea tonsillitis with antibiotics active on GABHS without 

recourse to an etiological diagnosis. The frequency of angina 

and the economic burden caused by often unnecessary 

antibiotic therapy are arguments in favor of the introduction 

of RDT in the management of pediatric angina in our 

country. From a budgetary point of view, the cost of RDT 

would be lower than the cost of an antibiotic treatment for 

most RDTs available on the market [52]. It is therefore 

necessary to draw up recommendations for good practice 

concerning the management of acute angina in our country. 

Therefore, it would be wise to recommend carrying out an 

RDT before any therapeutic decision to limit the use of 

antibiotics. 

No resistance of GABHS to β-lactams has been described 

in the literature despite intense use of these molecules in the 

treatment of angina [36, 47, 53]. 

In our study, the sensitivity to macrolides (erythromycin, 

spiramycin and lincomycin) of isolated SBHGA strains 

demonstrated a strong resistance to erythromycin reaching 

69%, with co-resistance reaching 30% for lincomycin and 

spiramycin. 

Except by reviewing the literature, the rates of resistance 

to erythromycin are much less important and should sound an 

alarm bell vis-à-vis the high rates of resistance to macrolides 

in our country and especially at home in Marrakech linked to 

a selection pressure too high by self-medication and 

empirical and not justified prescription of these molecules 

essentially in the treatment of angina in children. A 

correlation between resistance to erythromycin and 

consumption of macrolides has been observed in certain 

countries such as Italy [54]. 

Macrolide resistance has been linked to a wide 

consumption of these antibiotics, and surveillance studies in 

France have shown that a decrease in the use of macrolides 

could lead to a decrease in resistance to macrolides [55-57]. 

Resistance is more frequently linked to young age, which 

corresponds to a higher prescription in children and a greater 

risk of cross-contamination than in adults [86]. These results 

reinforce the recommendations concerning the use of β-

lactams as first line in the treatment of acute angina, and in 

case of impossibility of taking a bacteriological sample to 

test the sensitivity of SGA to macrolides before the 

prescription of this one. 

5. Conclusion 

This study showed a very poor correlation between the 

clinical criteria and the RDT which did not exceed 33%. 

However, we find a very good correlation between the RDT 

and the bacteriological culture positive for GABHS which 

was around 80% with 77%. This testifies to the superiority of 

RDT compared to the clinical in the detection of angina with 

GABHS and therefore of a better management and a more 

reasoned prescription of antibiotics. However, despite the 

fact that RDT is a great diagnostic aid proven in particular by 

the different parameters noted by our study, a more sensitive, 

new rapid molecular S. pyogenes tests are emerging to 

possibly to replace culture, and decrease overtreatment if 

negative results [61]. Several of these tests are now available, 

which means they can be performed at the point of care by 

medical staff, resulting in turnaround times comparable with 

rapid antigen testing. Although the manufacturers' package 

inserts claim high sensitivity and specificity compared with 

culture, there are few data on their performance beyond this. 
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Also, these tests are complex tests that require different 

considerations than rapid antigen testing, so including 

amplicon contamination? Inhibition/interference? The third 

concern is the true financial benefit of rapid molecular testing 

witch is more expensive in place of rapid antigen testing and 

culture? While waiting to be able to answer these questions 

in accordance with our socio-economic context, the antigenic 

RTD constitutes an important contribution in the algotithm of 

taking care of streptococcal angina in children. 
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