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ABSTRACT
Background: Group A beta-hemolytic streptococcus (ABHS) tonsillitis is an acute disease that is often benign but sometimes serious
due to its locoregional and general complications. It is a frequent cause of consultation among general practitioners, ENT and
paediatrics. The choice and interest of our work was motivated by the fact that one of the most important acute upper respiratory
infections is tonsillitis with the risk of serious complications. This study aims to determine the sensitivity and specificity of RDOT in the
diagnosis of ABHA tonsillitis in southern Benin.

Methods: This was a prospective analytical and descriptive study carried out at the Vallée de Grace Medical Clinic (CM VG) and
at the Padre Pio Humanitarian Health Center (CSVH), at the Laboratory of Biology and Molecular Typing in Microbiology / UAC,
in Benin over 12 months (July 2, 2022 and June 31, 2023). It included patients diagnosed with tonsillitis. All the patients included
underwent a RDOT and a cytobacteriological examination of the throat swab (Gold Standard). We studied the following variables:
age, sex, months, clinical signs, cytobacteriological examination of the throat swab and TROD results.

Results: We recorded 272 tonsillitis cases. 60 cases of group A beta-hemolytic streptococcal (ABHS) tonsillitis are confirmed by
bacterial culture. Group A beta-hemolytic streptococcal tonsillitis accounted for 22.06% of tonsillitis. 133 men (49%) and 139
women (51%) were registered. 32 men (53.33%) and 28 women (46.67%) had SBHA tonsillitis. The highest frequency of isolation of
group A streptococcus was observed in the age group [0 to 5[years with 27 cases out of 60, i.e. a proportion of 45%. SBHA tonsillitis
are more frequent in the months of December and August with the respective proportions of 16.67% and 10%. The SBHA TROD
performed showed a Sensitivity of 95%, a Specificity of 94%, a positive predictive value of 92% and a negative predictive value of
98%.

Conclusion: Streptococcal etiology represents 22.06% of tonsillitis in Benin. Our results reinforce the interest of RDOT and especially
cytobacteriological examination in the etiological diagnosis of tonsillitis.
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Introduction

Tonsillitis or tonsillitis is considered an inflammation of the
palatine tonsils of infectious origin. Group A beta-hemolytic
Streptococcus (ABHS) tonsillitis is an acute disease that is often
benign but sometimes serious due to its locoregional and general
complications. It is the leading cause of consultation among general
practitioners, ENT and pediatricians [1,2]. Pharyngo-tonsillitis is
usually caused by viruses or bacteria; but the bacterial etiology
is formidable due to its potentially serious locoregional and/or
general septic complications. Among the bacteria responsible for
tonsillitis, group A beta-hemolytic Streptococcus (ABHS) is the
first cause found. They constitute a public health problem, due to
their frequency, their recurrence and their socio-professional and
economic impact [3-6].

The diagnostic problem in pharyngo-tonsillitis is usually
considered in a binary manner, the objective being to distinguish
cases linked to ABHS from cases of viral origin [7,8]. The chosen
diagnostic strategy must be sensitive because patients with a false-
negative result risk developing complications, and it must be
sufficiently specific because false-positive results risk leading to
unnecessary antibiotic consumption, contributing to the emergence
bacterial resistance and generating unnecessary health costs. The
different means of diagnosing GAS pharyngitis are throat swab
culture, clinical examination and the rapid diagnostic orientation
test (TROD) [9-12]. Tonsillitis has been the subject of little work
in Benin. It is in this context that we decided to evaluate the
sensitivity and specificity of TROD in the diagnosis of tonsillitis
caused by group A beta-hemolytic Streptococcus.

Material and Methods

Study centers

The study was carried out in three centers: The Vallée de Grace
Medical Clinic, the Padre Pio Humanitarian Health Center
(CSVH) and the Laboratory of Biology and Molecular Typing in
Microbiology.

e Vallée de Grace Medical Clinic (CMVG)

It is located in the Aidignon district, district of Togba, in the
commune of Abomey Calavi, in the department of Atlantique in
Benin. It is organized into several sections: reception, pharmacy,
consultation rooms, hospitalization rooms, room, Maternity
department, pediatric department, otorhinolaryngology and the
laboratory. The laboratory has several units including: Bacteriology/
Parasitology, Serology, Biochemistry and Immunology.

e Padre Pio Humanitarian Health Center (CSVH)

The CSVH Padre Pio is located in the 6" arrondissement of
Cotonou in the Akpakpa Dodomé district, Coastal Department. It is
organized into several sections: reception, pharmacy, consultation
rooms, hospitalization rooms, treatment room, sampling room, the
Hepato-gastroenterology service, the pediatric services, Medicine,
endocrinology, maternity, cardiology, obstetrics and gynecology,

otolaryngology (ENT) and the laboratory. The laboratory also
has several units including: Bacteriology/Parasitology, Serology,
Biochemistry and Immunology.

e Laboratory of Biology and Molecular Typing in Microbiology
Located in the Department of Biochemistry and Cellular Biology
of the Faculty of Science and Technology of the University of
Abomey-Calavi, itis aresearch laboratory in Microbiology (clinical
and food), Biochemistry, Molecular Biology and pharmacology of
natural substances.

Methods
Prospective analytical and descriptive study was carried out during
12 months (from July 2, 2022 to June 31, 2023).

Sampling and Variables analyzed

The patients who were sampled are those in whom the diagnosis
of pharyngo-tonsillitis was made in the ENT and pediatric
departments of the sturdy health centers on the clinical arguments
(fever, odynophagia dysphagia, hypertrophy and redness palatine
tonsils and pharyngeal inflammatory signs, earache, and digestive
signs). Variables such as age, sex, month, clinical signs, sensibility
and specificity of RDOT were studied.

Rapid Immunochromatographic Diagnostic Orientation Test
(TROD)

This is an immune reaction which brings into contact the anti-
streptococcus antibody carried by the TROD and the surface
antigen of the Beta Hemolytic Streptococcus A (SBHA) carried
by the sample. Two throat samples were taken directly from the
tonsils by swab. The swab was then introduced and dipped into a
test tube containing a mixture of 3 drops of reagent I and 3 drops
of reagent II. After 1 minute, the swabs were removed and the test
strip inserted for 5 to 10 minutes. The reaction is positive when
two red lines appear on the strip and the patient is diagnosed with
SBHA bacterial angina. It is negative when visualizing a single red
line. For cytobacteriological examination, culture of the samples
was carried out on fresh blood agar for streptococci.

Ethical aspects

Thisresearch protocol was approved by the Scientific Ethics Committee
of the Doctoral School (Life Sciences) of the University of Abomey
Calavi (UAC), Benin under number UAC/FAST/EDSV/1562003 in
accordance with national and local regulations. Likewise, all patients
or their first-degree parents gave informed consent by verbal or written
agreement and confidentiality was respected.

Data processing and analysis

Microsoft Excel 2019 spreadsheet was used for data processing
and then subjected to a univariate or multivariate analysis of
variance (ANOVA) using STATA 3 version 11.0 software.

Results

Patients sociodemographic characteristics

We recorded 272 cases of tonsillitis, 60 cases were positive for
TROD and ECB from the throat swab. Average rate of 53.33 %
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are men compared to 46.67% women (Table 1) with a sex ratio of
1.14 in favor of the male sex. They belonged to age bracket from 3
months and 48 years with 11.20 + 4 years as average age.

Table 1: Distribution of patients according to gender.

Gender Numbers Frequencies (%)
Woman 30 46,67

Man 32 53,33

Total 60 100

The age group from 0 to 4 years is the most affected with 27 cases
out of 60 representing the proportion of 45% (Table 2).

Table 2: Distribution of patients according to age.

Age range (years) numbers frequencies (%)
[0-5] 27 45
[5-10] 15 25
[10-15] 4 6,67
[15-20] 2 3,33
[20-25] 5 8,33
[25-30] 3 5
[30-35] 2 3,33
[35-40] 0 0
[40-45] 0 0
[45-50] 2 3,3
Total 60 100

Regarding the engines frequency, pharyngo-tonsillitis is more
frequent in December, August, september and May with the
respective proportions of 16.67%, 10%, 10% and 10% (Table 3).

Table 3: Distribution of patients according to tonsillitis monthly
frequency.

Months Numbers Frequencies (%)
August 6 10

December 10 16,67

February 2 3,33

May 6 10

Jun 3 5

April 4 6,67

March 4 6,67

November 5 8,33

October 5 8,33

January 4 6,67

September 6 10

July 5 8,33

Total 60 100

Epidemiological, clinical and paraclinical aspects

A total of 272 cases of tonsillitis were recorded out of 2896
pediatric and ENT consultations in the study health centers,
representing prevalence of 9.39% with a monthly average of 22.67
cases. Among the 272 cases of tonsillitis, the bacterial origin was
confirmed in 143 cases, with a proportion of 52.57% (Table 4.
ABHS were isolated in 60 cases out of 272 with a proportion
of 22.06%. Among the 143 cases of bacterial tonsillitis, the
streptococcal origin was confirmed in 60 cases, with a proportion
of 41.95%.

Table 4: Distribution of patients according to bacterial origin,
streptococcal origin and distribution of bacterial tonsillitis according to
streptococcal origin.

Numbers :j;)e)quencles
Bacterial culture Negative 2 jisn
Positive 143 52.57
Negative 212 77.94
ABHS culture Positive 60 22.06
Positive bacterial culture ABHS () 5 e
ABHS () 60 41.96

Regarding the reasons or clinical and paraclinical signs which
accompany these cases of tonsillitis, we note that fever and
odynophagia are the most frequent reasons of consultation with
the proportions of 50% and 38.33 respectively (Table 5)

Table 5: Distribution of patients with bacterial tonsillitis according to
consultation reasons.

Consultation reasons Numbers Frequencies (%)
Fever 30 50

Odynophagia 23 38,33

Dysphagia 3 5

Digestive signs 6,67

Total 60 100

Bacterial tonsillitis can progress from acute to chronic form. The
distribution of patients according to the mode of evolution shows
that acute tonsillitis was observed with 46 patients, representing a
proportion of 76.67% compared to 23.33% of chronic tonsillitis
with 14 patients (Table 6).

Table 6: Distribution of patients according to the consultation mode.

Evolution Mode Numbers Frequencies %
acute 46 76,67

chronic 14 23,33

Total 60 100

Likewise among bacterial tonsillitis, several types have been
identified in patients (Table 7). These are Erythematous tonsillitis
which are predominant (63.33%) followed by erythemato-
pultaceous tonsillitis (26.67%), ulcero-necrotic (10%). There is no
pseudomembranous.

Table 7: Distribution of patients according to tonsillitis types.

Type of Tonsillitis Number Frequency (%)
Erythematous 38 63,33
Erythemato-Pultaceous 16 26,67
Ulcero-necrotic 6 10

Total 60 100

Furthermore, in addition to the clinical and paraclinical reasons,
which accompany these cases of tonsillitis, several signs have been
identified with the patients. These signs include fever, earache,
hypersialorrhea and halitosis individually or in combination
(Figure 8). Indeed, digestive signs are the most representative
(40%) of the associated signs followed by fever (8.33%) and
earache (4.90%).
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Table 8: Distribution of patients according to associated signs.

Associated signs Numbers |Frequencies (%)
Fiver 5 8,33

Earache 3 5

Fiver, digestive signs 2 3,33
Hypersialorrhea 1 1,67

Digestive signs (nausea, vomiting, diarrhea) 24 40

No signs 25 41,67

Total 60 100

Determination of the sensitivity and specificity of the SBHA Rapid
Diagnostic Orientation Test (RDOT) in the diagnosis of tonsillitis.
The prevalence of SBHA tonsillitis estimated at RDOT was 25.37%
(69/272) as was 22.06% (60/272) for the cytobacteriological
examination of the throat swab (Gold standard). SBHA RDOT
have showed a sensitivity of 95% and a specificity of 94% in the
diagnosis of ABHA Tonsillitis (Table 9).

Table 9: Sensitivity and specificity of ABHS RDOT.

ABHS Culture
RDOT Negative Positive Total  Sensibility = 95%
Negative 200 3 203 Spécificity=94%
Positive 12 57 69 VPP = 83%
Total 212 60 272 |VEN=98%

TP=57; TN =200;FP=12;FN=3

The probability of testing positive for TROD when sick (Sensitivity)
was 95%. The probability of testing negative for TROD when not
sick (Specificity) was 94%. The probability that a positive result
indicates that the patient is actually infected (PPV) was 83%. The
probability that a negative result indicates that the patient is not
infected (NPV) was 98%

Discussion

Tonsillitis constitutes one of the main reasons for consultations in
pediatrics and ENT in the health centers serving as the framework
for the study with a prevalence of 9.39% and a bacterial proportion
of 52.57%. SBHA tonsillitis has a prevalence of 22.06% and
represents 41.95% of bacterial tonsillitis. Our prevalence of 22.06%
agrees with the literature in which SBHA is present in 25 to 40%
of acute tonsillitis in children and 10 to 25% of acute tonsillitis in
adults [13]. Njifou Njimah et al. [14] in Mbouda found a prevalence
of 9.84% with a proportion of 66.67% for bacterial tonsillitis. A
prevalence of 7.53% among children aged 0 to 15 was found by
Chobli et al. [15] in Cotonou. Gehanno et al. found a proportion of
38% for bacterial tonsillitis in France. From our study, it appears
that the bacterial proportion of tonsillitis is higher as in the studies
of Njifou Njimah et al. [14] in Mbouda, 66.67%; from Haidara et
al. [16,17] in Dakar, 52.35% and from our compatriot Chobli et al.
[15] in Cotonou 44.59%. The classic heat of tropical regions like
ours favors the development of bacteria.

Njifou Njimah et al. [14], and Arama [18] reported that SBHA
tonsillitis represent respectively 45% and 43% of bacterial
tonsillitis while Chobli et al. [15] in Cotonou found a proportion
0f 24% for the SBHA. Our results corroborate with those of Njifou
Njimah et al. [14] and Amara but superior to those of Chobli et

al. [15]. The average age of 11 years found is lower than those of
Njifou Njimah et al. [14] and Haidara et al. [17], which were 22
years and 26 years respectively. The extreme ages were 3 months
to 48 years compared to 2 and 63 years for Njifou Njimah et al.
[14] and 1 to 72 years for Shaikh et al. [19]. The most represented
age group [0-5[ corresponds to that of Chobli et al. [15] and is
different from 10 to 19 years found by Njifou Njimah et al. [14]
and Timbo et al. [20]. The sex ratio was 1, therefore absence of
predominance of one sex, against the sex ratio is 1.14 and male
predominance for Njifou Njimah et al. [14] and a sex ratio of 1.09
with a predominance masculine for Chobli et al. [15]. This lack of
gender predominance could be due to the small size of the sample.

Acute tonsillitis was common (76.67%), this frequency is close
to that of Njifou Njimah et al. [14] and Cohen et al. [21], who
found 80% and 75% of acute forms respectively. This frequency
is higher than that of Chobli et al. [15] who found 45.99% of
acute tonsillitis. Fever and odynophagia were the most frequent
reasons for consultation with the proportions of 50% and 38.33%
respectively. The proportion 38.33% for and odynophagia is close
to the 31.88% found by Chobli et al. [15] and lower than the 100%
of Njifou Njimah etal. [14]. Erythematous tonsillitis (63.33%) were
predominant, followed by erythematous-pultaceous (26.67%).
Chobli et al. [15] found 12.02% of erythematous tonsillitis and
33.44% of erythematous-pultaceous tonsillitis in children aged 0
to 15 years. In our study, we also observed these predominances
with a proportion significantly higher than that of Chobli et al.
[15] for erythematous tonsillitis and close to that of erythemato-
pultaceous tonsillitis.

In our study, the prevalence of SBHA tonsillitis estimated with
the Rapid Diagnostic Orientation Test (TROD) was 25.36% or
69 patients out of 272. This prevalence is lower than the 44.33%
reported by Bola Siafa et al. [22] in Yaoundé, Cameroon. We
noted that TROD was unable to identify 3 patients who were
positive for SBHA culture (false negatives) and overestimated the
diagnosis in 12 patients (false positives). In our study, we found
a sensitivity of 95% and a specificity of 94% in the diagnosis of
SBHA tonsillitis with 5% false negatives and 6% false positives.
A positive predictive value of 83% and a negative predictive value
98% were found. Mezghani Maalej et al [23], reported a sensitivity
of 93.2% and a specificity of 95.3% for the rapid diagnostic test
compared to the reference method which is bacterial culture in
Stax in Tunisia. Our results are therefore similar to those obtained
by Mezghani Maalej et al. in Tunisia. Bola Siafa et al. reported
a RDOT sensitivity of 90.48%; a specificity of 90.90%. These
figures are less good than ours in terms of validity for therapeutic
care. In a study carried out by Rimoin et al. [24] in four developing
countries, sensitivity ranged from 72.4% to 91% and specificity
from 85.7% to 96.4%. These data are compatible with ours since
the tests used are different.

The diagnostic problem in tonsillitis is usually considered in a
binary manner, the objective being to distinguish cases linked to
SBHA from cases of viral origin. The chosen diagnostic strategy
must be sufficiently sensitive because patients with a false-negative
result risk developing complications, and it must be sufficiently
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specific because false-positive results risk leading to unnecessary
consumption of antibiotics, contributing to the emergence of
bacterial resistance and generating unnecessary health costs. The
practitioner is therefore confronted on a daily basis with a double
dilemma: the microbial nature of acute tonsillitis (viral or bacterial)
and the decision for antibiotic therapy (validation, type of antibiotic
and methods of administration). In view of the sensitivity and
specificity obtained in our study among the different diagnostic
means of ABHS tonsillitis, the rapid diagnostic orientation test
(RDOT) or the cytobacteriological examination of throat swabs
are essential for an adequate prescription of antibiotic therapy in
our growing antibiotic resistance.

Conclusion

Streptococcal etiology represents 22.06% of tonsillitis in Benin
with strong resistance to erythromycin. Our results reinforce
etiological research by RDOT and cytobacteriological examination
of throat swabs with a view to limiting the selection of multi-
resistant strains and ensuring effective and efficient treat.
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