
Int.J.Curr.Microbiol.App.Sci (2024) 13(12): 337-353 

 

 

337 

   

 
 

Original Research Article                                        https://doi.org/10.20546/ijcmas.2024.1312.037   

 

Bacteriological and Antibiotic Profile of the Germs Responsible for Low 

Respiratory Infections at the Laquintinie Hospital of Douala, Cameroon 
 

Essola Josiane Kikie 1, 2, Ngondi Grace1, 2, Karyom Djim-ADjim-Ngana 3, 4,*,  

Weko Kamdem Adele Florice1, Cedric Tchinda Fossi4, Djiolio Wilfried1, Eyebe Richard Honore4,  

Essomba Nöel Emmanuel1, 2, Assob Nguedia Jules Clément1 and Adiogo Dieudonnée1 

 
 

1Faculty of Medicine and Pharmaceutical Sciences of the University of Douala, Douala, Cameroon 
2Clinical Biology Laboratory, Laquintinie Hospital of Douala, Douala, Cameroon 

3Department of Veterinary Public Health, School of Veterinary Medicine and Sciences, University of 

Ngaoundere, Ngaoundere, Cameroon 
4Institute of Medical Research and Medicinal Plant Studies, Ministry of Scientific Research and 

Innovation, Yaounde, Cameroon 
 

*Corresponding author 

 

 
 

        A B S T R A C T  

 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

International Journal of Current Microbiology and Applied Sciences 
ISSN: 2319-7706 Volume 13 Number 12 (2024)   
Journal homepage: http://www.ijcmas.com 
 

A lower respiratory infection is an infectious attack on the lung parenchyma, bronchi, 

bronchioles, alveoli, and trachea. These infections are a persistent global public health concern 

due to their occurrence, potential severity, and the advent of bacteria resistant to antibiotics. The 

present study sought to enhance antibiotic therapy and prevent the establishment of multi-

resistant bacteria by identifying the microorganisms causing lower respiratory infections and 

ascertaining their profile of antibiotic resistance. In this study conducted a cross sectional study 

over four months from April to July 2023 at the Respiratory Disease Center and in the inpatient 

Departments of the Laquintinie Hospital of Douala. Identification of the isolates strains was 

confirmed using the API 20 E Enterobacteriaceae system of biochemical testing and the VITEK 

2 system. The VITEK 2 system was also used to perform the antibiogram. The survey sheet 

collected sociodemographic, clinical, and biological parameters. Data analysis was performed 

using Microsoft Excel 2019 and Statview 5.0 software. The statistical test used was the Chi-

square test with a significant p<0.05. The present study enrolled 184 patients and 90 germs were 

isolated. The germs isolated were mainly Streptococcus pneumoniae (31.3%), and 

Staphylococcus aureus (30.7%) and Enterobacteriaceae (17.8%). Streptococcus pneumoniae 

had high resistance for most antibiotic tested; infection was related to cough (p=0.033). 

Staphylococcus aureus was resistant to Beta-lactams, Tetracycline, and Erythromycin but 

sensitive to Gentamycin. Klebsiella pneumoniae was resistant to Gentamycin, Ticarcillin, and 

Ampicillin but sensitive to Imipenem and Amikacin; the infection was related to tobacco 

(p=0.033) and drugs (p<0.001). Factors associated with bacterial resistance were immune 
depression, auto medication and poverty. Conclusion: The study of antibiotic resistance 

revealed alarming rates of resistance for all isolated germs. The associated factors are cough, 

tobacco, and immune distress. 
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Introduction 
 

Lower respiratory tract infections represent a significant 

public health challenge (Philippart, 2006). The escalation 

of antibiotic-resistant bacteria, coupled with their 

frequency and potential severity, underscores the 

persistent global concern surrounding these infections. 

Often treated with antibiotics, they contribute 

significantly to antibiotic resistance and stand as a major 

global cause of illness and mortality (Masson, n.d.). 

Globally, they account for 26% of infectious diseases 

(Dicko-Traoré et al., 2019), predominantly affecting 

individuals over 60 years old and children under five 

(Ngombe et al., 2014). The burden of respiratory 

infections (RI) on public health is substantial. According 

to the World Health Organization, nearly 3 million out of 

over 4 million annual deaths attributed to acute 

respiratory infections are due to lower respiratory 

infections (WHO, 2023). Respiratory tract infections 

continue to claim the highest number of lives globally 

among infectious diseases, ranking fourth among leading 

causes of death (WHO, 2020). With over 750,000 deaths 

reported in 2019 among children under five, lower 

respiratory infections stand as the primary cause of death 

worldwide across all age groups (Troeger et al., 2018).  

 

It is estimated that viruses alone contribute to over 

200,000 deaths worldwide annually, with respiratory 

syncytial virus (RSV) being the most common cause of 

bronchiolitis (CherifKanoun, 2018). In the United States, 

lower respiratory infections rank sixth among causes of 

death with 18 deaths per 1,000 people, while chronic 

obstructive pulmonary disease (COPD) ranks fourth 

among deaths related to chronic illnesses (Aubry and 

Gaüzère, 2023). In France, more than 20,000 deaths 

related to lower respiratory infections are reported 

annually, making them the eighth leading cause of death 

(Arvas et al., 2017). 

 

In Africa, pneumonia accounts for 21% of deaths, which 

increases to 28% when considering the perinatal period. 

Pneumococcal pneumonia alone contributes to 15% of 

deaths in children under five, surpassing the combined 

toll of malaria, measles, and AIDS (Arvas et al., 2017). 

Sub-Saharan Africa records the highest mortality rate 

from lower respiratory infections, with Somalia and 

Tanzania topping the list at 547 and 511 deaths per 

100,000 inhabitants respectively (Tchatchouang et al., 

2019). In Cameroon, approximately 25% of deaths 

among children under five are attributed to lower 

respiratory infections (Tchatchouang et al., 2019). 

Streptococcus pneumoniae stands as the primary 

causative agent and is responsible for a significant 

number of premature deaths in several countries (Troeger 

et al., 2017). Other bacteria such as Haemophilus 

influenzae, Staphylococcus aureus, Klebsiella 

pneumoniae, Legionella pneumophila, Mycoplasma 

pneumoniae, Escherichia coli, and various gram-negative 

bacteria, fungi, and yeasts can also be isolated (Ly et al., 

2019). The emergence of antibiotic-resistant bacteria 

poses a grave threat to public health.  
 

A study conducted in Ethiopia revealed that 76% of 

expectorant bacteria isolated from patients with lower 

respiratory infections exhibited high resistance to beta-

lactams, erythromycin, and vancomycin (Temesgen et 

al., 2019). Another study in Nigeria reported an 80% 

resistance of Streptococcus pneumoniae to beta-lactams 

and cotrimoxazole (Arvas et al., 2017).  
 

Pneumococci were found to be 100% resistant to 

gentamicin at a charge of 10 micrograms in a study 

conducted in Yaoundé (Tchatchouang et al., 2019). In 

response to this global crisis, each nation revises and 

updates its empiric antibiotic therapy guidelines for the 

management of lower respiratory infections based on the 

antibiotic resistance profile and evolution of bacterial 

strains. 
 

The objective of this study was to identify the pathogens 

responsible for lower respiratory infections in patients 

admitted to Laquintinie Hospital in Douala and to 

evaluate their antibiotic resistance profile. This aims to 

enhance antibiotic therapy and combat the emergence of 

multidrug-resistant bacteria. 
 

Materials and Methods  
 

Study Design and Sample Collection 
 

A cross-sectional and analytical study was carried out 

during a four-month period from July to October 2023. 

This is a study carried out on diagnostic samples from the 

Centre for Respiratory Diseases and in the Hospital 

Departments of the Laquintinie Hospital of Douala. 
 

Culture of isolates 
 

Identification of isolated germs was performed based on 

morphological, cultural and biochemical traits using 

API20E®, APINE®, API STAPH® (BioMérieux, Marcy 

l'Etoile, France) and VITEK® (BioMérieux, Marcy 

l'Etoile, France) and the coagulase test.  
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Antimicrobial Susceptibility Testing 
 

The antibiogram was conducted using the solid medium 

diffusion method on Mueller-Hinton agar (MH) for non-

fastidious bacteria and on MH supplemented with 5% 

sheep blood (MH-S) and MH-added with 5% horse blood 

and 20 mg/l β-NAD (MH-F) for demanding bacteria.  

 

The data were analyzed using the SIR system. The results 

were interpreted in accordance with the CASFM 

standards, which are revised annually. The resistance to 

CST was confirmed by measuring the MIC by 

microdilution on UMIC® plates (Biocentric, Bandol). 

 

Data Evaluation and Analysis 
 

The different variables and results obtained were 

recorded in Microsoft Excel 2019 software and then 

analysed with the statistical software, Statview 5.0 (SAS 

Institute Inc., Cary, NC, USA). The analysis included the 

calculation of the frequency and their intervals at 95% 

(for qualitative variables) and the mean or the median 

(for quantitative variables). Odds ratios were used to 

determine the risk factors. A chi-square test was used to 

compare the proportion of categorical variables, and a 

value of p < 0.05 was considered statistically significant. 

 

Results and Discussion 
 

Profile of isolated germs 
 

During the study period, 90 non-repetitive bacterial 

strains were isolated. The strains came mainly from 

sputum (78.9%), pleural fluid (8.9%), and casing (12.2%) 

(Figure 1). S. pneumoniae (31.3%) topped the list of 

isolated S. aureus follow-up germs with a percentage of 

30.7%. Enterobacteria (17.8%) were dominated by K. 

pneumoniae, E. cloacae, and E. coli. P. aeruginosa and 

A. baumanii were, among other things, non-ferment 

BGNs. The majority of the isolated germs came from 

sputum, with a percentage of 72.6%.  

 

The analysis of the distribution of isolated germs 

according to the macroscopic appearance of sputum 

shows notable variations depending on the nature of the 

infections. Germs such as S. aureus and S. pneumoniae 

are predominant in muco-purulent sputum, suggesting 

they are frequently associated with more severe and 

chronic respiratory infections. S. aureus, in particular, is 

commonly found in muco-purulent sputum (12 isolates), 

while S. pneumoniae also predominates in this category 

(14 isolates). In contrast, K. pneumoniae, H. influenzae, 

and P. aeruginosa are more frequently associated with 

purulent or muco-purulent sputum, indicating a potential 

progression to more severe forms of pneumonia.  

 

Germs like A. baumannii, E. coli, and M. pneumoniae are 

less frequent, appearing only in specific types of sputum. 

The results suggest that germs found in muco-purulent 

and purulent sputum are more indicative of acute and 

severe bacterial pneumonia, while those associated with 

mucosal-salivary sputum may reflect milder infections or 

local contamination (Table 1). 

 

Distribution of germs by age 
 

We distributed the isolated germs according to the age 

group (Figure 2). The largest number of germ types were 

isolated in the 31-40 age group (07). We isolated the 

largest number of germs (22) in the 21-30 range. Among 

children aged 0-10 years, the most implicated germs 

were H. influenzae, S. aureus and S. pneumoniae. 

 

Distribution of germs by sex 
 

All isolated germs were found in men. Several germs 

have not been isolated in women (Enterobacter cloacae, 

Legionella pneumophila, E. coli, and Acinetobacter 

spp.). Two germs were majority in women (S. aureus 

with a percentage of 23.4% against 13.7% in men and 

Mycoplasma pneumoniae with a percentage of 2.6% 

against 0.9% in men). 

 

Distribution of bacterial isolates according to 

alcohol and drug consumption 
 

Unlike alcohol and tobacco users, at least one bacterium 

was isolated from drug users. K. pneumoniae and S. 

aureus were isolated from drug users (Caillou). Isolates 

of S. pneumoniae and K. pneumoniae were isolated from 

shisha consumers. K. pneumoniae was isolated from Thai 

users. Enterobacter cloacae was isolated from cannabis 

users.  

 

M. pneumoniae and H. influenzae were not isolated from 

smokers. S. pneumoniae and S. aureus were the top 

isolates. All the germs were isolated in alcoholics, with S. 

pneumoniae and S. aureus at the top of the classification. 

Among non-alcoholics, 5/10 germs were isolated, with S. 

pneumoniae and S. aureus at the top of the classification. 
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Analysis of associated risk factors for S. 

pneumoniae 
 

The bivariate analysis presented in Table 2 shows that 

age, gender, alcohol consumption, tobacco use, drug use, 

dyspnoea, asthenia, costal pain, and headaches are not 

significantly associated with Streptococcus pneumoniae 

infection, as indicated by p-values greater than 0.05. The 

p-values for age (0.261), gender (0.718), alcohol (0.769), 

tobacco (0.405), drug use (0.732), dyspnoea (0.878), 

asthenia (0.702), costal pain (0.549), and headaches 

(0.655) all suggest weak or no associations. However, a 

significant relationship was found between cough and S. 

pneumoniae infection (p = 0.033), with 93.5% of infected 

individuals reporting a cough, highlighting it as a strong 

clinical feature of the infection. Chest pain showed a 

marginal association with p = 0.102, indicating that while 

it may be more common among those with the infection, 

the link is not statistically significant. Overall, the data 

suggests that cough is a key symptom in S. pneumoniae 

infection, while other factors like age, gender, and 

lifestyle behaviors do not show strong associations. 

 

Factors associated with S. aureus  
 

The univariate analysis presented in Table 3 reveals that 

age, gender, alcohol consumption, tobacco use, chest 

pain, cough, dyspnoea, asthenia, costal pain, and 

headaches do not show significant associations with 

Staphylococcus aureus infection, as indicated by p-

values greater than 0.05. Specifically, age groups, 

gender, and common symptoms like cough and chest 

pain had p-values of 0.656, 0.097, and 0.203, 

respectively, suggesting no strong links with infection.  

 

While drug use was marginally associated (p = 0.073), 

particularly with Pebble Cannabis and Thai users, the 

association was not statistically significant. This 

indicates that, in this study, S. aureus infection does not 

seem to be strongly influenced by these clinical or 

behavioral factors, though drug use might require further 

investigation in larger cohorts. 

 

Factors associated with K. pneumoniae  

 
The univariate analysis of associated risk factors for K. 

pneumoniae infection reveals several key findings. Age 

distribution doesnot show a significant trend, with the 

infection being spread across different age groups, 

though the highest percentages are observed in the 21-30 

and 61-100 age ranges. Gender also appears not to be a 

major factor, with a higher proportion of male patients 

(75%) compared to females (25%), though the difference 

is not statistically significant (p = 0.227). Regarding 

lifestyle factors, alcohol consumption does not show a 

significant association with the infection (p = 0.312), but 

tobacco use is statistically significant (p = 0.033), with 

equal proportions of smokers and non-smokers (50%) 

among infected individuals. Drug use, particularly the 

use of pebble and Thai drugs, is strongly associated with 

K. pneumoniae infection (p < 0.001), with 8.3% using 

pebble and 16.7% using Thai drugs. Symptoms such as 

cough, chest pain, dyspnea, and costal pain are common 

in infected individuals, but none of these symptoms are 

statistically significant, with p-values of 0.731, 0.225, 

0.54, and 0.2, respectively. Asthenia is present in a small 

proportion (8.3%) of patients but is not statistically 

significant (p = 0.906). Finally, headaches were absent in 

all cases. These results suggest that tobacco use and 

certain drug habits are significant risk factors for K. 

pneumoniae infection, while age, gender, and most 

clinical symptoms do not show strong associations. 

 

Distribution of multi-resistant bacteria  
 

In our study, the search for multidrug-resistant bacteria 

(MDR) involved ceftazidime-resistant Pseudomonas 

aeruginosa and carbapenem-resistant E. coli. 

 

Distribution of co-infections  
 

Antibiotic resistance profile of the main isolated 

bacteria  
 

Resistance profile of S. pneumoniae 
 

Streptococcus pneumoniae was highly resistant to almost 

all the antibiotics used in this test, notably rifampicin, 

penicillin G, ampicillin and erythromycin, with 

respective percentages of 93.6%, 90.3%, 87.1% and 

80.6%. Resistance to gentamycin was low, at 51.6%.  
 

S. aureus resistance profile 
 

S. aureus was resistant to beta-lactam antibiotics, 

particularly Penicillin G and Ampicillin, with rates of 

84.9% and 81.8% respectively. Resistance rates remained 

high for Erythromycin and Tetracycline, at 78.8% and 

72.7% respectively. A low level of resistance was 

observed with Gentamycin (24.2%).  
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Resistance profile of K. pneumoniae 

 
Our study revealed high rates of resistance to three 

antibiotics, including amikacin (75%), Ticarcillin 

(67.7%) and ampicillin (67.7%). K. pneumoniae strains 

showed low levels of resistance to Imipenem and 

gentamycin, with percentages of 16.6% and 25% 

respectively.  

 

H. influenza resistance profile 

 
Our results showed that H. influenzae was 87.5% 

resistant to azithromycin and had good sensitivity (75%) 

to Amoxicillin-clavulanic acid (25%), Omadacycline 

(25%) and Cefotaxime (25%).  

 

P. aeruginosa resistance profile 

 
Our study revealed that P. aeruginosa was 100% 

resistant to Amikacin, and 83% resistant to Tobramycin 

and Colistin respectively. It had good sensitivity to 

Ticarcillin (83.3%), Ciprofloxacin (67%) and Piperacillin 

(66.6%). Resistance to Imipenems was assessed at 49%.  

 

Acinetobacter spp resistance profile 
 

Our strains were 100% resistant to Imipenem and 66.7% 

to Meropenems. Acinetobacter spp were sensitive 

(100%) to Piperacillin, Levofloxacin and Ticarcillin.  

 

E. coli resistance profile  
 

The E. coli strains were sensitive to all the antibiotics 

tested, with the exception of Carbapenems, where the 

resistance rate was 50%.  

 

Legionella pneumophila resistance profile  
 

The strains were 100% resistant to Levofloxacin and 

100% sensitive to Doxycycline. They were 50% resistant 

to Ofloxacin and Azithromycin.  

 

Enterobacter cloacae resistance profile 

 
The strains were 100% resistant to Ofloxacin, 

Tazobactam and Trimethoprim. There was low resistance 

to Carbapenems (40% to Ertapenem and 20% to 

Imipenem), Quinolones (20% to Ciprofloxacin) and 

Aminoglycosides (40% to Tobramycin). 

The purpose of this study was to examine the bacterial 

profile and antibiotic resistance patterns of 

microorganisms responsible for lower respiratory 

infections at Laquintinie Hospital in Douala, Cameroon.  
 

Out of the 95 individuals suffering from respiratory 

illnesses, 61% were hospitalized patients, a prevalence 

lower than the 80% hospitalization rate observed by 

Bouzekraoui (2015) at the Avicenne Military Hospital in 

Marrakech. This discrepancy may be attributed to 

differences in the organization of healthcare systems 

between the two countries. 
 

The largest number of bacterial isolates were found in the 

31-40 age group (23.6%). This trend may be linked to the 

increased use of medications, tobacco, and HIV 

prevalence, as well as exposure to environmental 

pollutants. As confirmed by the 

ComitéFrançaisd'Education pour la Santé (CFES, 1999) 

and Laumbach & Kipen, (2012), tobacco smoke and air 

pollution have been identified as risk factors for 

respiratory illnesses, which are often exacerbated in this 

demographic. 
 

The bacterial isolates identified in this study included 

Haemophilus influenzae, Streptococcus pneumoniae 

(31.3%), Staphylococcus aureus (30.7%), Enterobacteria 

(17.8%), and non-fermenting Gram-negative bacteria. 

These findings diverged from those of Tchatchouang et 

al., (2019) in Cameroon, who reported isolation of S. 

pneumoniae (14.2%), H. influenzae (14%), Klebsiella 

pneumoniae (9.2%), and S. aureus (7.1%) (Tchatchouang 

et al., (2019).  
 

This variation reflects the diversity in the bacterial profile 

of respiratory infections, which can be influenced by 

factors such as antibiotic usage patterns, hospitalization 

rates, socio-economic status, and the presence of 

comorbidities. 
 

The high prevalence of S. pneumoniae among 

hospitalized patients (40.9% vs. 25.1%) could be linked 

to the compromised immunological status of these 

individuals (Balkhy et al., 2012). The study corroborated 

findings from Akingbade et al., (2014) in Nigeria, where 

S. pneumoniae strains exhibited resistance to ampicillin 

and erythromycin, with strains in the current study also 

showing resistance to rifampicin, penicillin G, ampicillin, 

and erythromycin (AlGhounaim, 2017). According to the 

World Health Organization, S. pneumoniae is the leading 

cause of severe pneumonia in Africa (WHO, 2019). 
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Table.1 Distribution of isolated germs according to the macroscopic aspect of sputum 
 

Germs  Macroscopy 

Mucosalivary Bloodthirsty Muco-purulent Purulent  
A baumanii 1 0 1 0 

E. coli 0 0 2 0 

H. influenzae 0 1 2 0 

K pneumoniae 0 1 2 2 

P. aeroginosa 1 0 2 0 

S. aureus 5 4 12 5 

S. pneumoniae 3 1 14 6 

M. pneumoniae 

L. pneumophila 

E. cloacae 

0 

0 

0 

1 

0 

0 

2 

1 

0 

0 

0 

3 

Total 10 8 38 16 

 

Table.2 Bivariate analysis of associated risk factors for S. pneumoniae 
 

 Characteristics  Workforce p-value  

 n %  

 

 

 

Age groups  

[0-10] 

[11-20] 

[21-30] 

[31-40] 

[41-50] 

[51-60] 

[61-100] 

4 

2 

9 

7 

3 

3 

3 

12.9 

6.5 

29 

22.6 

9.7 

9.7 

9.7 

 

 

 

0.261  

Gender  F 12 38.7 0.718  

 M 19 61.3  

Alcohol  No 18 58.1 0.769  

 Yes 13 41.9  

Tobacco  No 22 71 0.405  

 Yes 9 29  

Drugs  Pebble 0 0  

 Cannabis 0 0 0.732  

 Chicha 1 3.2  

 Thai 0 0  

Chest pain  No 14 45.2 0.102  

 Yes 17 54.8  

Cough  No 2 6.5  0.033  

 Yes 29 93.5  

Dyspnea No 25 80.6 0.878  

 Yes 6 19.4  

Asthenia  No 30 96.8 0.702  

 Yes 1 3.2  

Costal pain  No 28 90.3 0.549  

 Yes 3 9.7  

Headaches  No 30 96.8 0.655  

 Yes 1 3.2  
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Table.3 Univariate analysis of associated risk factors for S. aureus  
 

 Characteristics  Work force p-value  

n %  

 

 

 

Age groups  

[0-10]  

[11-20]  

[21-30]  

[31-40]  

[41-50]  

[51-60]  

[61-100]  

6 

4 

8 

7 

3 

2 

3 

18.2 

12.1 

24.2 

21.2 

9.1 

6.1 

9.1 

 

0.656  

Gender  F  18 54.5 0.097  

 M  15 45.5  

Alcohol  No  18 54.5 0.885  

 Yes  15 45.5  

Tobacco  No  24 72.7 0.522  

 YES  9 27.3  

Drugs  Pebble Cannabis  2 

1 

6.13 0.073  

 Chicha  0 0  

 Thai  1 3  

Chest pain  No  16 48.5 0.203  

 Yes  17 51.5  

Cough  No  5 15.2 0.398  

 Yes  28 84.8  

Dyspnoea  No  26 78.8 0.643  

 Yes  7 21.2  

Asthenia  No  32 97 0.656  

 Yes  1 3  

Costal pain  No  27 81.8 0.326  

 Yes  6 18.2  

Headaches  No  32 97 0.705  

 Yes  1 3  
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Table.4 Univariate analysis of associated risk factors for K. pneumoniae 
 

Characteristics Workforce p-value 

n %  

 

 

Age groups 

[0-10] 

[11-20] 

[21-30] 

[31-40] 

2  

2  

4  

1  

16.7  

16.7  

33.3  

8.3  

 

 

 

0.503  

 [41-50] 1  8.3   

 [51-60] 0  0   

 [61-100] 2  16.7   

Gender F 3  25  0.227  

 M 9  75   

Alcohol No 5  41.7  0.312  

 Yes 7  58.3   

Tobacco No 6  50   

 Yes 6  50  0.033  

Drugs Pebble 1  8.3  <0.001  

 Cannabis 0  0   

 Chicha 1  8.3   

 Thai 2  16.7   

Chest pain No 5  41.7  0.225  

 Yes 7  58.3   

Cough  No 2  16.7   0.731  

  Yes 10  83.3   

Dyspnea  No 9  75   0.54  

  Yes 3  25   

Asthenia  No 11  91.7   0.906  

  Yes 1  8.3   

Costal pain  No 9  75   0.2  

  Yes 3  25   

Headaches  No 12  100   0.594  

 

Table.5 Distribution according to co-infections 
 

Co-infection  Workforce 

n % 

S. pneumoniae / P. aeruginosa  

S. pneumoniae / E. cloacae  

S. pneumoniae / S. aureus  

K. pneumoniae/ S. aureus  

Total  

1 

1 

1 

1 

4 

25 

25 

25 

25 

100 
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Table.6 Percentage of antibiotic resistance in S. pneumoniae, S. aureus, K. pneumoniae, P. aeruginosa, Acinetobacter spp, E. coli,                                  

L. pneumophilla, E. cloacae 
 

Antibiotics S. 

pneumoniae 

% (N) 

S. aureus 

% (N) 

K. 

pneumoniae 

% (N) 

P. 

aeruginosa 

% (N) 

Acinetobacter 

spp 

% (N) 

E. 

coli 

% (N) 

L. 

pneumophilla 

% (N) 

E. 

cloacae 

% (N) 

Pristinamycin 81.25% 

(26/32) 

/ / / / / / / 

Ampicillin 84.37% 

(27/32) 

90.32%% 

(28/31) 

72.72% 

(8/11) 

/ / / / / 

Amoxicillin / 41.93% 

(13/31) 

/ / / / / / 

Ceftriaxone / / 63.63% 

(7/11) 

50% 

(3/6) 

/ // / / 

Cefotaxime / / 63.63% 

(7/11) 

/ / / / 50% 

(3/6) 

Erythromycin 78.12% 

(25/32) 

83.87% 

(26/31) 

/ / / / / / 

Oxacillin 71.87% 

(23/32) 

/ / / / / / / 

Penicillin G 87.50% 

(28/32) 

90.32% 

(28/31) 

/ / / / / / 

Tetracycline 78.12% 

(25/32) 

77.41% 

(24/31) 

/ / / / / / 

Vancomycin 71.87% 

(23/32) 

54.83% 

(17/31) 

/ / / / / / 

Rifampicin 90.62% 

(29/32) 

80.64% 

(25/31) 

/ / / / / / 

Chloramphenicol 62.50% 

(20/32) 

/ / / / / / / 

Gentamycin 50% 

(16/32) 

25.80% 

(8/31) 

27.27% 

(3/11) 

/ / / / / 

Trimethopime-

sulfametoxazole 

75% 

(24/32) 

61.29% 

(19/31) 

63.63% 

(7/11) 

/ / / / 83.33% 

(5/6) 

Clindamycin 84.37% 80.64% / / / / / / 
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(27/32) (25/31) 

Norfloxacin 84.37% 

(27/32) 

/ / / / / / / 

Fusidic acid / 51.29% 

(19/31) 

/ / / / / / 

Ciprofloxacin / 54.83% 

(17/31) 

36.36% 

(4/11) 

33.33% 

(2/6) 

/ / / 16.66% 

(1/6) 

Tobramycin / 45.16% 

(14/31) 

54.54% 

(6/11) 

83.33% 

(5/6) 

/ / / 33.33% 

(2/6) 

Ofloxacin / 35.48% 

(11/31) 

63.63% 

(7/11) 

/ / / 50% 

(1/2) 

83.33% 

(5/6) 

Ticarcillin / 29.03% 

(9/31) 

72.72% 

(8/11) 

16.66% 

(1/6) 

/ / / 50% 

(3/6) 

Piperacillin / / 63.63% 

(7/11) 

33.33% 

(2/6) 

/ / / / 

Imipenem / / 18.18% 

(2/11) 

50% 

(3/6) 

100% 

(3/3) 

/ / 16.66% 

(1/6) 

Ertapenem / / 36.36% 

(4/11) 

/ / / / 33.33% 

(2/6) 

Amikacin / / 81.81% 

(9/11) 

100% 

(6/6) 

/ / / 66.66/% 

(4/6) 

Azithromycin / / / / / / 50% 

(1/2) 

33.33% 

(2/6) 

Levofloxacin / / / / / / 100% 

(2/2) 

/ 

Meropenems / / / / 66.66% 

(2/3) 

/ / / 

Colistin / / / 66.66% 

(4/6) 

/ / / / 

Tazobactam / / / / / / / 66.66/% 

(4/6) 

Ceftazidim / / / / / / / 33.33% 

(2/6) 

Cefoxitin / / 27.27% 

(3/11) 

/ / / / / 
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Table.7 Percentage of antibiotic resistance in H. influenzae and M. pneumoniae  
 

Antibiotiics H. influenzae 

%(N) 

M. pneumoniae 

% (N) 

Cefotaxime 22.22% 

(2/9) 

/ 

Ceftriaxone 55.55% 

(5/9) 

/ 

Azithromycin 88.88% 

(8/9) 

66.66%(2/3) 

Amoxicillin+clavulanic acid 33.33% 

(3/9) 

/ 

Omadacycline 22.22% 

(2/9) 

/ 

Lefamulin 44.44% 

(4/9) 

/ 

Levofloxacin / 

 

00 

Doxycycline / 66.66% 

(2/3) 
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Figure.1 Distribution of isolated germs 
 

 
 

Figure.2 Distribution of germs by age group 
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Figure.3 Distribution of germs by sex 
 

 
 

Figure.4 Distribution of germs according to alcohol, drug and tobacco consumption 
 

 
 

The emergence of S. aureus in this study indicates the 

spread of this pathogen in both hospital and non-hospital 

environments. S. aureus was frequently resistant to 

erythromycin and penicillin G, which presents an 

additional challenge in treating respiratory infections. 

These findings are consistent with research by Balkhy 

(2012) in Saudi Arabia, who reported that 86% of S. 

aureus isolates were resistant to penicillin, 32% to 

erythromycin, 9.3% to ciprofloxacin, and 5.8% to 

tetracycline, with 5.8% showing resistance to oxacillin 

(indicating the presence of methicillin-resistant S. aureus, 

or MRSA) (Balkhy, 2012). Furthermore, a study by 

Thibaut et al., (2020) in France found that a small 

percentage (3-4%) of methicillin-susceptible S. aureus 
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strains exhibited resistance to fluoroquinolones between 

2015 and 2018, with the proportion of S. aureus resistant 

to both methicillin and erythromycin trending upwards, 

from 12% in 2015 to 18% in 2018 (Thibaut et al., 2020). 

This increasing antibiotic resistance makes the treatment 

of S. aureus-related respiratory infections more 

challenging. 

 

Interestingly, S. aureus in this study was sensitive to 

gentamicin, a finding consistent with Lalaoui et al., 

(2016) in Morocco, where S. aureus strains were also 

found to be sensitive to this antibiotic (Lalaoui et al., 

2016). Gentamicin is part of the aminoglycoside family, 

which inhibits protein synthesis, while β-lactam 

antibiotics, which target the synthesis of bacterial cell 

walls, also remain effective against this pathogen. 

 

Additionally, K. pneumoniae strains were sensitive to 

imipenem and gentamicin, but showed resistance to 

ampicillin and ticarcillin. These results align with 

Lalaoui’s study, which found a 12.5% resistance to 

imipenem, while Akingbade et al., (2014) in Nigeria 

reported no resistance to gentamicin. Furthermore, H. 

influenzae in this study exhibited high susceptibility to 

amoxicillin-clavulanic acid (75%), which is similar to 

findings by Randrianantenaina (2016) in Madagascar, 

who reported an 82.9% susceptibility rate. 

 

Notably, Acinetobacter spp. strains resistant to 

carbapenems were more prevalent in this study than in 

the report by Ramoul et al., (2015) from Algeria, which 

may be attributed to the synthesis of various types of 

carbapenemases by the Acinetobacter strains in the 

hospital environment. 

 

Four cases of co-infection were observed, with 

respiratory infections caused by multiple microbial 

agents accounting for 3.1% of cases. Although this rate 

may seem low, it is significant as these co-infections 

complicate treatment regimens. Among the species 

responsible for these co-infections were Acinetobacter 

spp., known for its ability to withstand antibiotics and 

colonize medical equipment, and Pseudomonas 

aeruginosa, which exhibits multidrug resistance, 

including resistance to imipenem. P. aeruginosa can 

exploit a weakened immune system and stimulate the 

host to produce cationic antimicrobial peptides (CAMPs) 

to combat infection. Research has demonstrated that P. 

aeruginosa is frequently involved in nosocomial 

infections, which are linked to high morbidity and 

mortality rates (Micek, 2015; Rit et al., 2013). A study 

by Herindrainy (2011) in Madagascar also indicated that 

poverty is a key factor contributing to the emergence of 

resistant nosocomial infections (WHO, 2018). 

 

Forces and boundaries of the study 
 

The current study fits within the framework of patient 

management. As a result, she would help to enhance 

antibiotic therapy. Therefore, our work may help better 

manage respiratory infections by using an effective 

antibiotic based on the studied resistance and sensitivity 

profiles. 

 

In conclusion, this study has highlighted the bacterial 

pathogens responsible for lower respiratory infections at 

Laquintinie Hospital in Douala, Cameroon, and their 

antibiotic resistance profiles. The findings reveal a 

diverse range of bacteria, including Haemophilus 

influenzae, treptococcus pneumoniae, Staphylococcus 

aureus, and Enterobacteriaceae, with significant 

resistance observed to common antibiotics such as 

penicillin G, erythromycin, and ampicillin. The high 

prevalence of Streptococcus pneumoniae and 

Staphylococcus aureus, along with the emergence of 

multidrug-resistant strains, underscores the need for 

ongoing surveillance and targeted antibiotic therapies. 

The study also emphasized the challenges of co-

infections, particularly with Acinetobacter spp. and 

Pseudomonas aeruginosa, which are known for their 

resistance to multiple antibiotics. These co-infections 

complicate the clinical management of respiratory 

illnesses and necessitate careful consideration of both the 

bacterial profile and the patient's immunological status. 

Given these findings, there is an urgent need for 

improved antibiotic stewardship and infection control 

measures within the hospital environment to combat the 

rising antibiotic resistance. Moreover, a greater focus on 

public health education, especially regarding the overuse 

of antibiotics and exposure to tobacco smoke and 

pollutants, could help reduce the incidence of respiratory 

infections. This study provides essential data that could 

guide better management practices and contribute to the 

ongoing efforts to improve patient outcomes in 

respiratory infection cases. 
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