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Abstract 

Acute bacterial pneumonias are non-tuberculous bacterial infections of the lung. They 

constitute a common pathology in children and adults. 

The objective of this study was to promote microbiological diagnosis for optimal treatment in 

terms of antibiotic therapy. 

This is a prospective observational and analytical study running from June 2022 to February 

2023 based on cytobacteriological examinations of sputum from patients of all genders and 

ages admitted to the pulmonology and infectious diseases department of the National 

Reference University Hospital Center (CHURN) from N’Djamena. The isolation, identification 
and antibiogram of the bacteria responsible for acute pneumonia were carried out according 

to standard clinical microbiology techniques. 

Of the 207 patients receiving sputum cytobacteriological screening, 121 bacterial agents were 

isolated, representing a prevalence of bacterial pneumonia of 58.45%. The most isolated 

bacterial strains were Staphylococcus (45.25%) followed by Streptococcus pneumoniae (34%) 

and Escherichia coli (10%). Significant differences were observed in terms of predominance of 

participation of men in the survey compared to women, the origin of patients from N'Djamena 

and Provinces, schooled and non-schooled patients and Gram-positive and Gram-negative 

bacteria with the probabilities of 0.01, 0.001, 0.01 and 0.001 respectively. The average age of the 

patients was 40.9 years with a sex ratio of 1.9.  The antecedents associated with pneumonia 

were HIV infection, respiratory diseases, diabetes, smoking, alcoholism and cough with the 

proportions of 8.7%, 7.7%, 4.8%, 11.1% and 72.5 % respectively. The sensitivity of isolated 

bacterial strains gradually decreases from aminopenicillins to 3rd generation cephalosporin. 

The proportions of resistance were completely variable. Among Staphylococcus, resistance was 

very remarkable with erythromycin (68%), oxacillin (64.51%), ciprofloxacin (60%) and 96.15% 

of Staphylococcus were sensitive to fusidic acid. Oxacillin and amoxicillin clavulanic acid were almost inactive. Resistance of 

Escherichia coli remains high with amoxicillin clavulanic acid (66.7%) and ceftazidime (83.3%). Pseudomonas aeruginosa was 

100% susceptible to ceftazidime. This study not only revealed the high prevalence of bacterial pneumonia and high resistance of 

the antibiotics tested. The importance of the sensitivity test allows the adaptation of antibiotic therapy to microbiological results. 
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Introduction 

Pneumonitis are lower respiratory diseases having infectious, interstitial, or even immunological origins [1,2]. Several microbial 

agents are involved, including bacteria. The main bacteria responsible are: Streptococcus pneumoniae, Haemophilus influenzae, 

Klebsiella pneumoniae, Legionella pneumophila, Staphylococcus aureus, Pseudomonas aeruginosa, Mycoplasma pneumoniæ, 

Chlamydophila pneumoniæ and Escherichia coli [3]. The signs and symptoms associated with pneumonia are fever, cough with 

or without sputum, chest pain, dyspnea, tachypnea and rales on auscultation [4]. Species other than Mycoplasma pneumoniæ 

and Chlamydophila pneumoniæ can cause septicemia, lung abscess, empyema and even death. These complications are more 

common in people with a chronic illness, in very young or very old people [5]. These are very common pathologies in developing 

countries, constituting a public health problem [6]. Despite progress made in treatment, bacterial pneumonia remains one of the 

main causes of mortality worldwide [7]. This mortality is aggravated by the confrontation with two major problems of care: the 

orientation of the patient at the end of his stay in the department and the choice of probabilistic antibiotic therapy [8]. The World 

Health Organization (WHO) estimates the prevalence of pneumonia at 450 million cases per year, with 3.5 million deaths 

worldwide. Thus, pneumonia represents the sixth cause of death in the world and also the leading cause of death of infectious 

origin in the United States (35 to 40% of deaths) and in Western Europe (22-57% of deaths)) [9]. The responsible germs are very 

varied with a predominance of pneumococcus, the proportion of resistant strains of which is increasing more and more to reach 

an alarming level today [10]. In developing countries with limited resources, the etiological diagnosis of these pneumonias is 

expensive and often impossible. In countries with a high technical plateau, the etiology is only determined in 40 to 60% of cases 

[11]. Therefore, antibiotic therapy is systematic as soon as the diagnosis is made. But it is necessary to adapt antibiotic therapy 

to microbiological results [12]. The appearance and development of strains of pneumococci with reduced sensitivity or resistance 

to penicillin have led to questions about the most appropriate therapeutic approach. 

 

In France, pneumococcal resistance to penicillin G is constantly increasing (1% to 43%) and is extending in parallel with other 

antibiotics (macrolides (15%) and tetracyclin (12%).). Prior use of antibiotics in the three months preceding pneumonia as well 

as the presence of a debilitated condition (cancer, alcoholism, etc.) appeared to be resistance factors. Strains of H. influenzae 

producing beta-lactamases and therefore resistant to amoxicillin, have increased in recent years. In Europe, Slovenia, Spain and 

France are the most affected by this problem with a respective frequency in 1997 of 75.37% and 30% while Hungary, Holland, 

Germany and Italy have respective rates of 4%, 5%, 7% and 9%. H. influenzae is only moderately susceptible to macrolides and 

resistance to tetracyclin or fluoroquinolones is poorly reported [13-15]. The place of the new quinolones (in France levofloxacin), 

cited in the latest American and French recommendations, remains to be clarified. Although they have the advantage of covering 

all the bacteria responsible for chronic pneumonia (including pneumococcus resistant to penicillin G), their large-scale use raises 

concern about the rapid risk of resistance emergence [16]. This resistance varies greatly from one country to another and even 

from one region to another, hence the interest in knowing the local epidemiology in Chad.  

 

In Chad, few studies have been devoted to acute bacterial pneumonia, but the infection was frequent in children with a 

prevalence of 27/1000 live births and 24% of deaths. It was the leading cause of death among children under 5 years of age in 

2017 [17,18]. Hence the need to study etiological factors and antibiotic resistance.  

 

The objective of this work is to determine the epidemiology profile of acute typical bacterial pneumonia in patients admitted to 

the pneumonia and infectious diseases department at CHURN and also to promote the contribution of microbiological diagnosis 

for optimal management in terms of antibiotic therapy. 

 

Acute typical bacterial pneumonia is one of the most common infectious pathologies, it is responsible for numerous 

hospitalizations ignored due to lack of microbiological diagnosis in many countries with limited resources. Antibiotic therapy, 

initially empirical, is a therapeutic emergency and requires dual therapy (Betalactams, macrolide or fluoroquinolone) taking into 

account the most frequently responsible bacteria (pneumococcus, Gram-negative bacilli (BGN), Haemophilus, staphylococci and 

"atypical", including Mycoplasma pneumoniæ, Chlamydophila pneumoniæ, Legionella and viruses). It will secondarily be 

adapted to the micro-organism in question. Pneumococcus remains the most frequently isolated pathogen; it poses a growing 

problem of resistance to aminopenicillins and other antibiotics, justifying regular epidemiological surveillance. 
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Material and Methods 

Setting, Type and Period of Study 

The following services served as a study setting: the bacteriology unit of the Diagnostic Research and Scientific Expertise 

Laboratory (Labo-ReDES) of the Faculty of Human Health Sciences (FSSH), Reference University Hospital Center National 

(CHURN). The study was prospective, observational and analytical, spread over a period of one year from June 2022 to January 

2023. 

 

Study Population 

The study population included any patient of any sex and age, admitted to the pulmonology department and the infectious 

diseases department of the CHURN presenting symptoms suggestive of infectious pneumonia. 

 

Eligibility Criteria 

The possibility of collecting sputum. 

 

Patient Refusal 

Antibiotic therapy in progress or in the 2 weeks preceding the sample. 

 

Sampling 

The sample size was proportional to the duration of the study, a minimum of 207 samples were analyzed. 

 

Sputum Collection 

The sample, which requires impeccable collection technique, will be carried out as follows: 

• Explain all procedures to the patient 

• Rinse your mouth with mineral water before taking the sample 

• Collect morning sputum on an empty stomach obtained after coughing into a sterile bottle 

• Make an effort to cough and spit into the sterile container 

• Close the bottle carefully 

• Send the sample to the laboratory as quickly as possible to avoid the proliferation of commensal bacteria at the expense of 

fragile bacteria (less than 30 minutes) 

• Never keep this sample cold 

 

Macroscopic Observation 

The macroscopic examination of sputum consists of observing the appearance of the sputum and examining its qualities. The 

appearance of the sputum may be mucopurulent, bloody, salivary or mucous. 

 

Microscopic Observation 

GRAM Coloring: From the sputum, a mucopurulent or bloody fraction was spread on a slide using a stage loop. Once the smear 

was dry, it was heat fixed and then stained using the following steps: 

• Cover the smear with crystal violet for one minute then rinse with water 

• Mordant with Lugol for one minute, then rinse with water 

• Discoloration with alcohol 

• Recoloring with safranin or fuchsin for a minute, then rinsing with water then drying the slide in the open air 

• Observation under an optical microscope with a drop of immersion oil and a × 100 objective 

• Gram-positive bacteria remain purple and Gram-negative bacteria take on the color of fuchsin (pink or red) 

 

Study of the Sensitivity of Bacteria Responsible for Pneumonia 

Choice of Antibiotics 

Antibiotics were chosen based on their prescription for the treatment of pulmonary infections in the pneumonia and infectious 

diseases departments of CHURN. 
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Category Family Antibiotic/dose Diameter (mm) 

Sensitivity Intermediate Resistance 

 Fusidic acids Fusidic acid ˃32 26-32 ˂26 

 

Betalactams 

Oxacillin (5 μg) ˃14 8-14 ˂8 

Ceftriaxone ˃22 16-22 ˂16 

AMC (20-10 μg) ˃24 18-24 ˂18 

Ceftazidime (30 μg) ˃31 25-31 ˂25 

Imipenem (10μg) ˃32 17-24 ˂17 

Fluoroquinolones Ciprofloxacin (5μg) ˃22 19-22 ˂19 

Macrolides Erythromycin (15 μg) ˃22 19-22 ˂19 

4 Families 8 antibiotics    

- Quality control was carried out using the reference strain E. coli ATCC 25922, Staphylococcus aureus ATCC 29213; 

Streptococcus pneumoniae ATCC 49619; Haemophilus influenzae ATCC 49766 (CA-SFM, EUCAST; 2016-2022) - AMC: 

Amoxicillin-Clavulanic Acid 

Table 1: Antibiotics chosen for sensitivity testing. 

 

Culture and Antibiogram 

The culture was carried out on agar enriched with fresh blood + CO2, chocolate agar (poly vitex) for pneumococci and 

streptococci, on Chapman media and chocolate agar for staphylococci, on Hektoen and Mac Conkey agar media for 

enterobacteria. 

 

The API 20 E, API SPREP, API STAPH galleries (BioMérieux) were used to identify the germs on the basis of their biochemical 

characters. Gram staining was also performed on strains isolated on solid agar.  

The identification of pneumococcal colonies was done based on several criteria. Partial α hemolysis visible on fresh blood agar, 

catalase negativity and optochin sensitivity (≈ 95% of strains) to differentiate Streptococcus pneumoniae from other streptococci. 

The antibiogram was carried out systematically on all the bacterial strains isolated. It is a method based on the diffusion of paper 

disks impregnated with antibiotic on agar medium (preferably Mueller-Hinton) but for demanding germs, we used agar 

enriched with fresh blood + CO2, chocolate agar (poly vitex) for the antibiogram. The previously dry antibiotic disks, once placed 

on the agar, absorb a sufficient quantity of water to dissolve the antibiotic which thus gradually diffuses into the medium 

following the physical laws of molecular diffusion through a gel. In this method there is a direct correlation between the 

Minimum Inhibitory Concentration (MIC) and the diffusion zone. It is carried out as follows: 

• Preparation of the inoculum: From a pure and fresh culture taken on agar medium, prepare a suspension with an opacity 

equivalent to the 0.5 Mac Farland standard 

• Inoculation of the plates: By swabbing, inoculate the colony in the agar. Immerse a sterile swab in standardized inoculum, 

squeeze it gently on the walls of the tube containing the suspension; then pass it 2 to 3 times over the entire surface of the 

agar medium in order to obtain homogeneous seeding and confluent colonies 

• Drying the boxes: Allow the boxes to dry for 10 minutes before placing the discs 

• d) Arrangements of the antibiotic disks: Place the disks using a dispenser or pliers, pressing them lightly and place them at 

least 15 mm from the periphery of the box so that the areas of inhibition do not overlap. A concentration gradient of the 

antibiotic is thus formed around each disc 

• Incubation: Incubate the agar plates at 37°C for 24 hours 

• Reading the diameter of the inhibition zones: No growth appears when the antibiotic is present at inhibitory concentrations 
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and is sensitive to the strain. It is then possible to measure, using a caliper, the diameter of the inhibition zone which is 

directly proportional to the minimum inhibitory concentrations 

• Interpretation: After measuring the inhibition zone translated by a clear zone around the antibiotic, we deduce that the larger 

the diameter of the zone, the more sensitive the antibiotic 

 

Data Analysis 

Microsoft Office Excel and Microsoft Office World 2016 were used for data entry. The chi-square test was used to compare the 

qualitative variables at the significant rate set at 5%. 

 

Ethics Declaration 

This study was approved by the ethics committee of the National Reference University Hospital Center (CHURN) of N’Djamena. 
All samples and clinical information from participants were obtained in accordance with protocols approved by the ethics 

committee and informed consent was obtained from study participants or legal guardians of minor participants before the start 

of the study. Patient information was managed in strict compliance with the Declaration of Helsinki. 

 

Results 

Distribution of Patients by Sex 

Of the 207 survey participants, males represented 136 (66%) compared to 71 (34%) females (x2 = 6.191˃x20˃3.84, ρ = 0.01, df 
(degree of freedom) = 1, a significant difference in favoring the predominance of male patients). The sex ratio was 1.9. 

 

Distribution of Patients According to Age Group 

The average age of the patients was 40.9 years with extremes of 9 and 96 years. 

The age group of 25 to 34 years old was the most represented (19.8%) followed by 35 to 44 years old (17.9%), 45 to 54 years old 

(18.9%), 18 to 24 years old (16 .4%) and 65 and over (12.1%). 

 

 
Figure 1: Distribution of patients by age group. 
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Distribution of Patients According to Associated History 

Table 2 shows the distribution of patients according to the history associated with bacterial pneumonia. Patients with no 

associated history accounted for (59.9%) followed by smoking (11.1%), HIV (8.7%) and respiratory disease (7.7%). 

 

Associated Antecedents Effective % 

VIH 18 8.7 

Hepatitis B, C, E 1 0.5 

Renal failure 5 2.4 

Respiratory disease 16 7.7 

Alcoholism 10 4.8 

Diabetes 10 4.8 

Smoking 23 11.1 

No antecedent 124 59.9 

Total 207 100 

% = percentage 

Table 2: Distribution of patients according to associated history. 

 

Distribution of Patients According to Origin 

The patients came from N'Djamena with 165 (79.7%) compared to 42 (20%) from the provinces (x2 = 14.386˃x20˃3.84, ρ = 0.001, 
df = 1, a significant difference in favor of patients predominantly from N'Djamena). 

 

Distribution of Patients According to Profession 

Table 3 shows the distribution by occupation. Housewives represented (27.5%) followed by traders (24.2%), resourceful people 

(19.3%) and soldiers (11.6%). 

 

Profession Effective % 

Trader 50 24.2 

Civil servant 20 9.7 

Military 24 11.6 

Household 57 27.5 

Unemployed 11 5.3 

Resourceful 40 19.3 

Driver 1 0.5 

Artisan 1 0.5 

Pupil/Student 3 1.4 

Total 207 100 

Table 3: Distribution according to the socio-professional status of patients. 

 

Distribution of Patients According to Marital Status 

Married people accounted for 127 (61.3%) followed by single people 65 (31.4%) and widowed people 12 (6%) (Fig. 2). 
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Figure 2: Distribution of patients according to marital status. 

 

Distribution of Patients According to Level of Study 

Patients with no education and secondary level accounted for (33%) followed by primary level 40 (19%) and higher level 30 (15%) 

respectively. Of the 207 patients surveyed, 138 (67%) were in school and 69 (33%) were not in school (x2 = 6.44˃x20˃3.84, ρ = 0.01, 
df = 1, a significant difference in the predominance of patients schooled) (Fig. 3). 

 

 
Figure 3: Distribution of patients according to level of study. 

 

Distribution of Patients According to Reasons for Consultation 

Cough was the main reason for consultation with 150 (72.5%) cases followed by chest pain 26 (12.6%) (Fig. 4). 

 

http://dx.doi.org/10.46889/JCIM.2023.4305
https://athenaeumpub.com/journal-of-clinical-immunology-microbiology/


8 

 

http://dx.doi.org/10.46889/JCIM.2023.4305                                                             https://athenaeumpub.com/journal-of-clinical-immunology-microbiology/  

 

 
Figure 4: Distribution of patients according to reasons for consultation. 

 

Distribution of Patients According to Macroscopic Aspects of Sputum 

The appearance of the sputum was mucopurulent in 98 cases (47%), mucous in 87 cases (42%) and salivary in 22 cases (11%), 

respectively (Fig. 5). 

 

 
Figure 5: Distribution according to the appearance of the sputum. 

http://dx.doi.org/10.46889/JCIM.2023.4305
https://athenaeumpub.com/journal-of-clinical-immunology-microbiology/


9 

 

http://dx.doi.org/10.46889/JCIM.2023.4305                                                             https://athenaeumpub.com/journal-of-clinical-immunology-microbiology/  

 

Distribution of Patients According to Microscopic Aspects of Sputum 

Table 4 shows the morphology of the pathogens responsible for pneumonia after GRAM staining. Gram+ Cocci in clusters 

represented 62 (45.25%) followed by Cocci in chains 41 (29.92%) and 34 (24.81%) Gram- bacilli. 

 

Microscopic Aspects Effective % 

Gram+ cocci in clusters 62 51.23 

Gram+ cocci in chain 41 34 

Gram- bacilli 18 15 

Total 121 100 

Table 4: Distribution of patients according to microscopic aspects of sputum. 

 

Bacterial Etiology of Pneumonia 

Of the 207 cultures performed, 121 bacterial agents were isolated in the sputum examined, giving a prevalence of bacterial 

pneumonia of 58.45% and 86 (41.54%) negative cultures (x2 = 1.853<x20<3.84, ρ = 0 .20, df = 1, non-significant difference). Of the 

121 bacterial agents isolated, 103 (85.12%) were Gram-positive bacteria and 18 (15%) Gram-negative bacteria (x2 = 9.104˃x20˃3.84, 

ρ = 0.001, df = 1, significant difference in favor of the predominance of Gram-positive bacteria). 

 

The most frequent germs were Staphylococcus haemolyticus (38.02%) followed by Streptococcus pneumoniae (34%), 

Staphylococcus aureus (13.22%) and Escherichia coli (10%) (Table 5). 

 

Bacterial Agents Effective % 

Staphylococcus haemolyticus 46 38.02 

Staphylococcus aureus 16 13.22 

Streptococcus pneumoniae 41 34 

Escherichia coli 12 10 

Haemophilus influenzae 3 2.48 

Pseudomonas aeruginosa 3 2.48 

Total 121 100 

Table 5: Distribution of isolated bacterial agents. 

 

Evaluation of the Effectiveness of Antibiotics Tested Against Bacterial Agents 

Table 6 shows the result of sensitivity testing of isolated bacterial agents to antibiotics. The proportions of resistance were 

completely variable. Among Staphylococcus, resistance was very remarkable with erythromycin (85.4%), oxacillin (77.4%) and 

ciprofloxacin (69.3%) respectively. 

 

On the other hand, Staphylococcus were highly sensitive to fusidic acid. Oxacillin and amoxicillin clavulanic acid were almost 

inactive. The resistance of Escherichia coli remains relatively high with amoxicillin clavulanic acid (66.7%) and Ceftazidime 

(83.3%). On the other hand, Pseudomonas aeruginosa were all sensitive to Ceftazidime (100%). In short, in general, the sensitivity 

of isolated bacterial strains gradually decreases from aminopenicillins to 3rd generation cephalosporin. The importance of the 

sensitivity test allows the adaptation of antibiotic therapy to microbiological results. 
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Bacterial 

agents 

Nb Antibiotic 

OXA AMC CRO CAZ IMP ERY CIP AF 

  S (%) R+I 

(%) 

S (%) R+I 

(%) 

S (%) R+I 

(%) 

S (%) R+I 

(%) 

S (%) R+I 

(%) 

S (%) R+I 

(%) 

S (%) R+I 

(%) 

S (%) R+I(

%) 

S. 

haemolyticu

s 

46 14(30

.4) 

32(69

.5) 

17(37

) 

29(63

) 

28(61

) 

18(39

) 

NR 35(76

.1) 

11(2

4) 

9(19.6

) 

37(65

) 

16(35) 30(69

.3) 

44(96) 2(4) 

S. aureus 16 8(50) 8(50) 10(62

.5) 

6(37.

5) 

9(56.

25) 

7(43.

75) 

NR 12(75

) 

4(25

) 

11(68.

75) 

5(31.

25) 

9(56.2

5) 

7(43.

75) 

15(93.7

5) 

1(6.2

5) 

Str. 

pneumoniae 

41 16(39

.0) 

25(61

) 

13(31

.8) 

28(68

.2) 

30(73

.1) 

11(26

.9) 

27(65

.9) 

14(34

.1) 

36(87

.9) 

5(12.

1) 

7(17.0

) 

34(83

) 

11(26.

9) 

30(73

.1) 

38(92.7

) 

3(7.3

) 

E. coli 12 NR 4 

(33.3) 

8(66.

7) 

9(75) 3(25) 2(16.

7) 

10(83

.3) 

9(75) 3(25

) 

NR 9(75) 3(25) NR 

P. 

aeruginosa 

3 NR 0(0) 3(100

) 

1(33.

3) 

2(66.

7) 

3(100

) 

0(0) 2(66.

7) 

1(33.

3) 

NR 1(33.3

) 

2(66.

7) 

NR 

H.influenzae 3 NR 2(66.

7) 

1(33.

3) 

3(100

) 

0(0) 2(66.

7) 

1(33.

3) 

2(66.

7) 

1(33.

3) 

NR 2(66.7

) 

1(33.

3) 

NR 

Total (%) 121 38(37

) 

65(63

.1) 

46(38

) 

75(62

) 

80(66

.1) 

41(33

) 

34(58

) 

25(42

.4) 

96(79

.3) 

25(2

1) 

27(26.

2) 

76(74

) 

48(40) 73(60

.3) 

97(94.2

) 

6(6) 

NR: Not Required; Nb: Number; S: Susceptible; R+I: Resistance; Oxa: Oxacillin; AMC: Amoxicillin-Clavulanic Acid; CRO: Céftriaxone; CAZ: Ceftazidime; IMP: 

Imipenem; ERY: Erythromycin; CIP: Ciprofloxacin; AF: Fusidic Acid; Str. pneumoniae: Streptococcus pneumoniae; S. aureus: Staphylococcus aureus; 

S. haemolyticus: Staphylococcus haemolyticus; E. coli: Escherichia coli; P. aeruginosa: Pseudomonas aeruginosa; H. influenzae: Haemophilus influenzae 

Table 6: Evaluation of the effectiveness of the antibiotics tested against the 121 bacterial agents isolated. 

 

Discussion 

Respiratory infections represent, based on all statistical data, the leading reason for consultation. In this study series, the 

prevalence of bacterial pneumonia was 58.45%. This result is higher than that of Ohlmann in 2017, who noted a prevalence of 

29.2% and higher than that of Ouédraogo, et al., in 2017 in Ouagadougou who found a prevalence of 10.44% [19,20]. This could 

be explained on the one hand by the fact that the study settings are not the same and on the other hand by self-medication which 

would be the cause of low consultation rates. 

 

Concerning age, which is an independent risk and severity factor for the occurrence of a lower respiratory infection, in this study, 

the age group most affected was that of 25 to 34 years followed by 65 years and over (12.1%), the average age was 40.9 years and 

the extremes were 9 and 96 years, with a sex ratio of 1.9. This result is comparable to that of Yajie Zhang in China in 2021 which 

found relatively high frequencies of 18.18% among infants aged 0-6 months and 20.48% among adolescents aged 12 to 18 years 

with [21]. This could be explained in our context on the one hand by the fact that the Chadian population is young and on the 

other hand by the fact that acute lower respiratory infections are pathologies preferably linked to the lifestyle of young people. 

The male predominance was 66%. This result is close to that of Ly F, in 2019 in Senegal which found 63.1% [22]. These variable 

frequencies could be linked to different environmental and methodological conditions. 

 

Regarding the profession, housewives are the most affected by acute bacterial pneumonia with a frequency of 27.5%, followed 

by traders 24.2%. These results are superimposable to those of previous studies in Togo, Mali and Congo Brazzaville and 

elsewhere [23-25]. This could be explained by the socio-economic level which was mainly considered low. 79.7% were from 

urban areas. This result is close to that of Saharé F, et al., in Bamako in Mali in 2022 who found 79.1% [23]. This could be explained 

by the rural exodus which leads to a concentration of the population in the city and therefore promiscuity constituting a risk 

factor for bacterial acute respiratory infections. 

 

Regarding clinical data, in this series, 8.7% of patient cases were immunocompromised (HIV+). This result is lower than that of 

Maître T, et al., in 2018, who reported 17.7% of cases of HIV infection [26]. This could be explained on the one hand by the fact 

that the study settings are different and on the other hand by the fact that this author only took into account Person Living with 

HIV (PLHIV) whereas we took into account all patients suffering from Acute Respiratory Infections (ARI). This result confirms 

the emergence of infectious respiratory pathologies in patients infected with HIV. They call for systematic screening for 

respiratory pathologies during the follow-up of these patients. 
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In this study series, 11.1% of patients were smokers and 4.8% were alcoholics. The results are comparable to previous studies 

carried out by Ouédraogo in Bamako, Mali in 2010 and Rudan I, et al., in 2013 [20,27]. These results show a relatively high rate 

of alcohol consumption. The high frequency of bacterial pneumonia is linked to chronic consumption of alcohol or tobacco and 

could be the cause of an alteration in the immune response of the patients surveyed. 

 

Considering the para clinical data (Biology), microscopy after GRAM staining, culture made it possible to determine the most 

frequent bacteria isolated during cytobacteriological examinations of sputum (ECBC). Staphylococcus was strongly represented 

(51.23%) followed by Streptococcus pneumoniae (34%) of cases. Pneumococcus remains the most feared germ infecting patients 

of all ages due to its significant potential pathogenicity. This result is superimposable to that of Ouédraogo in Mali in 2010 which 

presented 32.6% and is higher than that of Fongoro in Mali in 2022 which found 5.7% and lower than that of Kane in Mali in 2020 

which found 58.3% [20,24]. This could be explained by the fact that colonization by the respiratory tract differs depending on the 

time of year, particularly in spring. 

 

In terms of systematic treatment after the result of the antibiogram, in this series, all patients are put on antibiotic therapy after 

the antibiogram carried out with imipenem in 82.6% of cases. This result is superimposable to the results of previous research 

[28,29]. Treatment with ceftriaxone was 63.6%, this result is lower than that of Kané in Mali in 2020 which found 83.3% [24]. 

Treatment with ceftazidime was 62.9% cases. This result is higher than that of Fongoro in Mali in 2022 which found 37.1% [23]. 

This could be explained by the low yield of additional investigations for the etiological diagnosis, meaning that the management 

of these infections remains above all empirical, with an early antibiotic taking into account the most common germs and the risk 

factor. Regarding the evaluation of the effectiveness of antibiotics, this study noted a gradual decrease in the sensitivity of 

aminopenicillins to 3rd generation cephalosporin of the bacterial strains isolated to the antibiotics tested. The resistance of all 

bacterial strains isolated was also very remarkable with erythromycin (74%), oxacillin (63.1%) and ciprofloxacin (62%). Oxacillin 

and amoxicillin clavulanic acid were almost inactive. The resistance of Escherichia coli remains high with amoxicillin clavulanic 

acid (66.7%). On the other hand, imipenem maintains the best activity followed by fusidic acid and ceftazidime. 

 

The growing increase in resistance of bacterial strains could be explained by the misuse, illicit sale and prescription of antibiotics 

without laboratory evidence. Furthermore, several authors have observed resistance in strains of Gram-Negative Bacilli (GNB) 

and resistant pneumococci to beta-lactams, macrolides and fluoroquinolone [30-34]. 

 

Conclusion 

The present study made it possible to determine a high prevalence of 58.45% of the bacteria responsible for acute typical 

pneumonia in patients admitted to the pulmonology and infectious diseases department as well as the characterization of the 

resistance profile to antibiotics commonly used for taking in charge of pneumonia in Chad. It appears from this study that acute 

typical pneumonia is much more common and occurs in most children and the elderly. This study also indicated that 

staphylococci and Streptococci are the most frequent and most incriminated germs in typical acute pneumonia, followed by 

Escherichia coli. The risk factors most associated with acute typical pneumonia are alcoholism and smoking. The most sensitive 

antibiotics are fusidic acid, Ceftazidime and imipenem. The most resistant antibiotics are erythromycin, oxacillin and 

ciprofloxacin. In view of these results, we recommend the prescription of antibiotics with the bacteriological results and advise 

the rational prescription of fucidine, imipenem and Ceftazidime for the treatment of typical acute pneumonia in our region. 

 

Conflict of Interest 

The authors have no conflict of interest to declare. 

 

References 

1. Arlaud C, Strazzulla A, Lekens B, Gavazzi G, Paccalin M, Roubeaud C, et al. Evaluation of the monitoring of 

recommendations for the management of acute community pneumonia according to age in community medicine in France. 

Medicine Mal Infect. 2019;49(4): S52 3. 

2. Lorrot M, VU-Thien H, Grimprel E. Pleuro-pneumonitis: what changes since the 13-valent pneumococcal conjugate vaccine. 

Trulli Vince. 2017;(209):7 10. 

http://dx.doi.org/10.46889/JCIM.2023.4305
https://athenaeumpub.com/journal-of-clinical-immunology-microbiology/


12 

 

http://dx.doi.org/10.46889/JCIM.2023.4305                                                             https://athenaeumpub.com/journal-of-clinical-immunology-microbiology/  

 

3. WHO. Pneumonia. 2019. [Last accessed on: November 03, 2023] 

https://www.who.int/topics/pneumococcal_infections/fr/infrespi.pdf.2019 

4. http://medecinetropicale.free.fr/cours/infrespi.pdf.  

5. Elkharrat D, Debatisse A, Le Corre A. Infectious pneumonia in adults in the community. Epidemiology and diagnostic 

approach in emergencies [Medicine Thesis by Bréhima Savadogo]. 2012:88. 

6. Nangora K, Domoua AM., Alibonou S. Acute pneumonia in infants in Ivory Coast: contribution of chest radiography to 

etiological research and early management. Pan Afr Med J. 2012;11(13):1-7. 

7. Savadogo S. Childhood pneumonia in hospitals. 2019.  

8. WHO. 2018. who.int/iris/bitstream/10665/63330/1/WHO_CDR_95_12.B_fre.pdf 

9. Chabane M. Lower respiratory infections in the pediatric department of the Mali hospital: problem of searching for microbial 

causes. [State thesis in medicine by Aboubacar Sogoba]: University of Sciences, Techniques and Technologies of Bamako. 

2020:91. 

10. Rudan I, O’Brien KL, Nair H, Liu L, Theodoratou E, Qazi S, et al. Epidemiology and etiology of childhood pneumonia in 
2010: esti-mates of incidence, severe morbidity, mortality, underlying risk factors and causative pathogens for 192 countries. 

J Glob Health. 2013;3(1):1-14. 

11. Jain S, Williams DJ, Arnold SR, Ampofo K, Bramley AM, Reed C, et al. Community-acquired pneumonia requiring 

hospitalization among U.S. children. N Engl J Med. 2015;372:835-45. 

12. Angoulvant F, Levy C, Grimprel E, Varon E, Lorrot M, Biscardi S, et al. Early impact of 13-valent pneumococcal conjugate 

vac- cine on community-acquired pneumonia in children. Clin Infect Dis. 2014;58:918-24 

13. Pereda MA, Chavez MA, Hooper-Miele CC, Gilman RH, Steinhoff MC, Ellington LE, et al. Lung ultrasound for the diagnosis 

of pneumonia in children: a meta-analysis. Pediatrics. 2015;135:714-22. 

14. Recommendations on the use of new etiological diagnostic tools for lower respiratory infections in children over three 

months old (Short text). 2014. Research Group on Advances in Pediatric Pulmonology. SFP2A. French Society of pediatrics. 

2016. 

15. CE-MIR. Severe community acquired acute pneumonia. 2021.  

16. De Lastours V, Chau F, Roy C, Larroque B, Fantin B. Emergence of quinolone resistance in the microbiota of hospitalized 

patients treated or not with a fluoroquinolone. J Antimicrob Chemother. 2014;69(12):3393-100.  

17. IGME, UNICEF, WHO. Most recent estimates of stillbirths, infant and adolescent mortality. 2021. 

18. Diallo BD, Kouassi BA, Ouedraogo G, Pefura YWE. Epidemiological, clinical, etiological and progressive particularities of 

respiratory conditions in the elderly in the pulmonology department of the Brazzaville University Hospital. Rev Pneumol 

Trop. 2018;30. 

19. Ohlmann C, Pirot V, Semama C, Reix P. Bacterial pneumonia and their complications Elsevier Masson SAS. 2017;12(3):1-15. 

20. Ouédraogo SM, Toloba Y, Badoum G, Ouédraogo G, Boncoungou K, Bambara M, et al. Epidemio-clinical aspects of acute 

bacterial pneumonia in adults in Chu Yalgado Ouedraogo. Medical Mali. 2010;(3):15-8. 

21. Yajie Z, Lin Q, Jinxiu Y, Nan Y, Xiaoping M, Shengqi H, et al. Epidemiological and clinical characteristics of respiratory 

viruses in 4403 pediatric patients from multiple hospitals in Guangdong, China. BMC Pediatrics. 2021;21(284):1-10.  

22. Ly F, Niang B, Keita Y, Dial C, Sow A, Sakho KA, et al. Study of the epidemiological, clinical, radiological and progressive 

characteristics of Acute Lower Respiratory Infections (ARIB) in the Pediatrics department of the CHN of Pikine 

(Dakar/Senegal). African and Malagasy J Scientific Research / Health Sciences. 2019;1(2):118P. 

23. Fongoro S, Samake M, SY S. Etiologies of non-tuberculous bacterial pneumonia in a nephrological environment at Point G 

University Hospital in Bamako, Mali Etiologies of non-tuberculous bacterial pneumonitis in a nephrological environment at 

Point G University Hospital in Bamako, Mali Rev Int of Sc Med. 2022;1:53-8.  

24. Kané B, Camara MA, Dembélé G, Togo S, Traoré MM, Diallo KW, et al. Epidemiological aspect of Community Acute 

Pneumopathy of children in the Pediatric Service of Mali Hospital. Mali Public Health. 2020;(1):64-70. 

25. Wang H, Abbas KM, Abbasifard M. Global age-sex-specific fertility, mortality, Healthy Life Expectancy (HALE) and 

population estimates in 204 countries and territories, 1950-2019: a comprehensive demographic analysis for the Global 

Burden of Disease Study 2019. Lancet. 2020;396:1160-203. 

26. Maître T, Beltramo G, Piroth L, Bonniaud P, Quantin C. Emergence of non-infectious pulmonary pathologies in patients 

living with Human Immunodeficiency Virus (HIV): study on the national base of PMSI data from 2007 to 2013 Public 

http://dx.doi.org/10.46889/JCIM.2023.4305
https://athenaeumpub.com/journal-of-clinical-immunology-microbiology/
https://www.who.int/topics/pneumococcal_infections/fr/infrespi.pdf.2019
http://medecinetropicale.free.fr/cours/infrespi.pdf
file:///D:/Athenaeum%20Scientific%20Publishers/APS/Journal%20of%20Clinical%20Immunology%20&%20Microbiology/Manuscripts/Processing/2023/Volume%204,%20Issue%203/JCIM-04-073/W/who.int/iris/bitstream/10665/63330/1/WHO_CDR_95_12.B_fre.pdf


13 

 

http://dx.doi.org/10.46889/JCIM.2023.4305                                                             https://athenaeumpub.com/journal-of-clinical-immunology-microbiology/  

 

Epidemiol Rev. 2018;66(Suppl 1):S8.. 

27. Rudan I, O’Brien KL, Nair H, Liu L, Theodoratou E, Qazi S, et al. Epidemiology and etiology of childhood pneumonia in 
2010: esti-mates of incidence, severe morbidity, mortality, underlying risk factors and causative pathogens for 192 countries. 

J Glob Health. 2013;3(1). 

28. Tamma PD, Aitken SL, Bonomo RA, Mathers AJ, Van Duin D, Clancy CJ. Infectious Diseases Society of America Guidance 

on the Treatment of Extended-Spectrum β-lactamase Producing Enterobacterales (ESBL-E), Carbapenem-Resistant 

Enterobacterales (CRE) and Pseudomonas aeruginosa with Difficult-to-Treat Resistance (DTR-P. aeruginosa). Clin Infect Dis. 

2021;72(7):e169-e183.   

29. Fantin B, Duval X, Massias L. Ciprofloxacin dosage and emergence of resistance in human commensal bacteria. J Infect Dis. 

2009;200(3):390-8. 

30. Bartlett JG, Mundy LM. Community-acquired pneumonia. N Engl J Med. 1995;333:1618-24. 

31. Ewig S, Ruiz M, Torres A, Marco F, Martinez JA, Sanchez M, et al. Pneumonia acquired in the community through drug 

resistant Streptococcus pneumoniae. Am J Respir Crit Care Med. 1999;159:1835-42. 

32. Ali A, Noor F, Iqra A, Aatiqa S, Tayyaba D, Samreen F, Ovais US. Evaluation of antibiotic resistance in pediatric patients 

suffering from cancer.  J Clin Immunol Microbiol. 2023;4(2):1-10. 

33. Hanson KE, Azar MM, Banerjee R, Chou A, Colgrove RC, Ginocchio CC, et al. Molecular testing for acute respiratory tract 

infections: clinical and diagnostic recommendations from the IDSA’s diagnostics committee. Clin Infect Dis. 
2020;71(10):2744-51.  

34. Pranita DT, Samuel LA, Robert AB, Amy JM, David van D, Cornelius JC. Infectious diseases society of america guidance on 

the treatment of Extended-Spectrum β-lactamase Producing Enterobacterales (ESBL-E), Carbapenem-Resistant 

Enterobacterales (CRE) and Pseudomonas aeruginosa with Difficult-to-Treat Resistance (DTR-P. aeruginosa). Clin Infect Dis. 

2021;72(7):1109-16. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                                      

Publish your work in this journal 

Journal of Clinical Immunology & Microbiology is an international, peer-reviewed, open access journal publishing original research, reports, editorials, 
reviews and commentaries. All aspects of immunology or microbiology research, health maintenance, preventative measures and disease treatment 
interventions are addressed within the journal. Immunologist or Microbiologist and other researchers are invited to submit their work in the journal. The 
manuscript submission system is online and journal follows a fair peer-review practices. 

Submit your manuscript here: https://athenaeumpub.com/submit-manuscript/  

http://dx.doi.org/10.46889/JCIM.2023.4305
https://athenaeumpub.com/journal-of-clinical-immunology-microbiology/
https://athenaeumpub.com/journal-of-clinical-immunology-microbiology/
https://athenaeumpub.com/journal-of-clinical-immunology-microbiology/
https://athenaeumpub.com/submit-manuscript/

