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ABSTRACT 7 
 8 
Aims: To investigate the prevalence of Non-Mycobacterium tuberculosis (MTB) bacterial pathogens from 
TB patients with known HIV status as well as their resistant patterns to commonly used antibiotics.  
Study design:  This was a cross sectional laboratory based study. 
Place and Duration of Study: Microbiology/Bacteriology Unit, Bamenda Regional Hospital, from July 
2014 to March 2015. 
Methodology: We collected sputum from 111 newly diagnosed TB patients who were referred to do a 
sputum test at the Bamenda General Hospital TB unit. Sixty one (61) were men, 50 women, 70 HIV 
positive, 41 HIV negative with age ranging from 20-80 years. Data on Socio-demographic factors as well 
as clinical history were collected using structured questionnaires. One early morning sputum sample was 
examined microscopically and cultured on blood and chocolate agars. Antimicrobial sensitivity test was 
then performed for all the isolates using the Kirby Bauer disc diffusion method. 
Results: Non-MTB bacterial pathogens were recorded in 43 (38.7%) of the 111 participants in this study. 
Thirty (42.85%) non-acid fast bacteria was found amongst the 70 HIV positive cases, higher than in the 
HIV negative group 13/41 (31.70%). These pathogens were also higher in females 24 (55.8 %) than in 
males 19 (44.2%). Bacteria isolated included 28 S. aureus, 12 S. pneumoniae and 6 P. aeruginosa. 
Although, the prevalence was higher in the HIV positive group and in females, the differences in both 
cases were not statistically significant (P= .523, .324 respectively). Upon antimicrobial sensitivity testing 
all the isolates showed high susceptibility to Gentamicin (73.9%), Ciprofloxacin (71.1%) and 
Chloramphenicol (71.7%) but were all resistant to Penicillin (100.0%), Oxacillin (87.3%) and Amoxicillin 
(96.1%).  
Conclusion: HIV patients were more at risk of developing other Lower Respiratory Tract Infection (LRTI) 
with non MTB bacteria implicated. Therefore in the treatment of tuberculosis, considerations should be 
made about Non MTB bacterial pathogens and their treatment as well. 
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1. INTRODUCTION  13 
 14 
Lower respiratory tract infections (LRTIs) have been a major cause of morbidity and mortality among 15 
humans since the dawn of history and are among the most common infectious diseases affecting humans 16 
worldwide [1]. They account for over 50 million deaths of each year and occur in both community and 17 
health care settings [2].  18 
Tuberculosis  is  one  of  the  most  debilitating bacterial  pulmonary  infections  and  it  presents with  19 
similar  signs  and  symptoms  as  LRTIs  of other aetiologies.   20 
The respiratory system is one of the most common sites for problems in patients with human 21 
immunodeficiency virus (HIV) and a majority of lower respiratory diseases are bacterial [3]. Patients with 22 
HIV are well recognized to develop pulmonary diseases with a wide range of opportunistic and non-23 
opportunistic processes [4]. Multiple disease processes may affect the respiratory system in HIV infection 24 
and multiple pathological processes may occur simultaneously, especially in advanced 25 
immunodeficiency. HIV-induced immunosuppression amplifies the risk of bacterial infections, tuberculosis 26 
and non-tuberculosis, often involving antibiotic - resistant strains, with severe and / or recurrent potential. 27 
About 80% of these patients are seen to die as a result of such an infection rather than from HIV [5]. 28 



 

The simultaneous appearance of tuberculosis and bacterial infection is not common and is largely 29 
unknown. It has been described mainly in patients with acquired immunodeficiency syndrome, presenting 30 
with co-infection with tuberculosis and pneumococcal pneumonia [6]. When there is co-infection of 31 
pneumonia and tuberculosis in patients with S. pneumoniae pneumonia as the underlying disease, 32 
undiagnosed could pose health management problems if tuberculosis alone is diagnosed. Bacterial co-33 
infection is associated with deterioration of pulmonary TB patients as shown in an HIV-endemic country in 34 
Africa [7]. Preliminary survey has revealed increasing evidences of recurrent lower respiratory tract (LRT) 35 
infection among patients attending tuberculosis clinics in Ekpoma suggesting other microbial etiology in 36 
addition to Mycobacterium tuberculosis [8]. Superadded bacterial infection is an important cause of 37 
deterioration during intensive phase among laboratory confirmed TB patients [9]. 38 
Different studies  have  shown  different  bacterial pathogens  to  be  implicated  to  diverse                39 
extents  but  generally  the  major  pathogens encountered are Streptococcus  pneumoniae, Haemophilus  40 
influenzae,  Klebsiella  pneumoniae, Pseudomonas  aeruginosa,  Escherichia  coli, Staphylococcus  41 
aureus,  Moraxella  catarrhalis, Streptococcus pyogenes  and  some other enteric gram  negative  rods.  42 
These pathogens however differ in prevalence between geographical regions. 43 
Antibiotic resistance is currently the greatest challenge to the effective treatment of infections globally. 44 
The consequences of increased drug resistance are far-reaching since bacterial infection of the lower 45 
respiratory tract is a major cause of death from infectious disease [10]. Until recently, the global problem 46 
of resistance was related mainly to Staphylococcus spp., enterobacteria and Pseudomonas aeruginosa. 47 
Now, a major challenge for the future is the worrying tendency towards increased bacterial resistance 48 
among Streptococcus pneumoniae and Haemophilus influenzae, the key pathogens in community-49 
acquired bacterial infection of the upper and lower respiratory tract [11]. In developing countries the 50 
emergence of antibiotic resistance in the management of LRTIs is a serious public health issue. Good 51 
quality data are available from more affluent and transitory countries [e.g. in Latin America [12] and Asia  52 
[13], but there is little information available from many countries in sub-Saharan Africa, especially from the 53 
Central African region [14]. In Cameroon, there are reports on increasing drug resistance to respiratory 54 
tract pathogens in Buea [15].  Data on bacterial coinfection in Pulmonary tuberculosis (PTB) patients and 55 
drug resistance will provide important information in developing effective strategies for the control, 56 
prevention and treatment options in TB patients. 57 
 58 
2. MATERIAL AND METHODS 59 
 60 
2.1. Study area and sampling 61 
 62 
This study was carried out in Bamenda, the capital of the North West Region of Cameroon. Bamenda had 63 
an estimated population of about 800,000 people as of 2012, and is located 366 km North West of the 64 
Cameroonian capital Yaoundé. The TB Centre in the Bamenda Regional Hospital receives suspected 65 
cases from all over the region. Patients who tested positive for TB and gave their written or verbal 66 
consent were included in the study. Information of their HIV status was gotten from their records. This 67 
study population was made up of forty one HIV negatives and seventy HIV positive Patients. 68 
 69 
2.2. Study Design 70 
 71 
This was a cross sectional laboratory based study involving 111 TB positive patients at the Bamenda 72 
Regional Hospital.  73 
Ethical clearance was sought from the Faculty of Health Science Institutional Review Board (FHS-IRB) of 74 
the University of Buea. Administrative clearance for specimen collection was obtained from the North 75 
West regional delegation for public health and from the director of the Bamenda Regional Hospital.  76 
 77 
2.3. Sample Collection and Processing 78 
 79 
An early  morning  expectorated  sputum  sample was  collected  in  sterile  containers  from  all patients 80 
included in the study. 81 
The quality of sputum samples were assessed both microscopically and macroscopically. Watery and 82 
non-purulent sputa were considered unsuitable for further processing. All sputa  were examined  83 
microscopically  under  the  low  power objective  and  the  number  of  epithelial  cells and/or 84 



 

polymorphonuclear leukocytes were counted to  establish the level of contamination.  Sputa that  had  a  85 
majority  of epithelial  cells  with  few  to  no  leukocytes  were rejected  as  poorly collected  sample.  All 86 
unsuitable specimens were discarded and new specimens collected. 87 
 88 
2.4 Laboratory Procedure 89 
 90 
Standard Gram staining was done to investigate bacterial pathogens  91 
 92 
2.5. Culture of Sputum  93 
 94 
Sputum specimens were inoculated into blood, and chocolate agars.  The inoculated plates were 95 
incubated at 37°C for 24-48  hours  aerobically,  e xcept  for  chocolate  agar, in  which  the  plates  were  96 
incubated  for  24-48 hours  at  37°C  in  an  atmo sphere  of  5-10%  CO2 [16].  Cultures  with  significant  97 
growth  were presumptively  identified  based  on  their  cultural and  morphological  characteristics  on  98 
selective and  differential  media [16]. Standard microbiological techniques and biochemical tests were 99 
used to further used to confirm bacterial species. 100 
 101 
2.6. Antimicrobial Susceptibility Testing 102 
 103 
The antimicrobial susceptibility test was performed on all bacterial isolates using the Kirby Bauer disk 104 
diffusion method (Bauer et al., 1966). Antibiotic-impregnated discs used were Cefotaxime (30 µg, 105 
Liofilchem s.r.l), Amoxicillin (30 µg, Liofilchem s.r.l), Gentamicin (120 µg, Bioanalyse®), Ciprofloxacin (5 106 
µg, Bioanalyse®), Oxacillin (1 µg, Liofilchem s.r.l) Trimethoprim/Sulphamethoxazole (1.25/23.75 µg, 107 
Liofilchem s.r.l), Chloramphenicol (30 µg, Liofilchem s.r.l), Penicillin G (10 IU, Liofilchem s.r.l), 108 
Clarithromycin (30 µg, Liofilchem s.r.l) and Erythromycin (15 µg, Liofilchem s.r.l) were placed on the dried 109 
plates, and following 18 hours of incubation (growth) at 37 °C, the zones of inhibition were measured to 110 
the nearest millimetres. 111 

2.7. Statistical Analysis 112 

 113 
Excel 2007 was used to enter data and to obtain the general statistics parameters of mean and standard 114 
deviation, and to plot charts. The statistical software package, Statistical Package for Social Scientist 115 
(SPSS) version 20.0 was used to carry out the Chi square statistic to verify statistical difference of 116 
bacteria prevalence among TB patients. A P value of ≤0.05 was considered to be significant. 117 
 118 
3. RESULTS AND DISCUSSION 119 
 120 
A total of 111pulmonary tuberculosis patients gave their consent to participate in this study. Of these, 61 121 
(55%) were males and 50 (45.0%) females. The age varied from 20-80 years with the mean age of 122 
35.15+/-11.87. The PTB patients were grouped into HIV positive and HIV negative cases. A majority of 123 
the TB cases were in the age group ranges of 31-40, 20-30 and 41-50 respectively. 124 
Of the 111sputum samples, 43 (38.7%) had significant growth and were positive and 68 (61.3%) were 125 
negative (no growth). From the positive cultures, 40 (93.0%) yielded single isolates and 3(7.0%) yielded 126 
two isolates each giving an overall of 46 isolates from 43 (38.7%) sputum samples. There was higher 127 
prevalence of the bacterial infection in females 24 (48.0%) than in males 19 (31.1%) (P=0.324). Although  128 
prevalence  of  bacterial  LRTIs  was  not significantly  different  by  age the  risk steadily  increased  with  129 
increase  in  age  group (P=0.088). The age group of 31-40 had the highest prevalence of bacterial 130 
infection 20 (48.7%), followed by the age group of 20-30, 14 (38.7%). Gram positive cocci were the most 131 
isolated 40 (87%) compared with gram negative bacilli 6 (13%). Of the gram positives, Staphylococcus 132 
aureus had the highest frequency of isolation with 28 (60.9%) and Streptococcus pneumoniae with 12 133 
(26.9%). S. aureus was more prevalent in HIV positive patients, 20(66.5%) as compared to HIV negative 134 
patients, 8(32.7%). For the gram negatives, Pseudomonas aeruginosa was the only isolate with a 135 
frequency of 6 (13%). However, HIV seemed to influence the prevalence of these bacterial infections in 136 
both males and females with prevalence of 30 (42.9 %) in HIV positive TB patients compared with HIV 137 
negative TB patients 13 (31.7 %) [P=0.523]. Staphylococcus aureus was found to be the predominant 138 



 

isolates in all the cases. Table 1 and 2 shows the number of positive cultures for all study groups and 139 
numbers of bacterial isolates. 140 
Drug susceptibility testing was carried out on all 46 isolates, revealed an overall drug resistance of 57.0 141 
%. The resistance ranged from (0.0-100) % depending on the antibiotics and the species of 142 
microorganisms. The lowest susceptibility was observed for all the isolates to Penicillin followed by 143 
Oxacillin, Cotrimoxazole and Amoxicillin All the isolates were resistant to at least one antibiotic. Rates of 144 
resistance were generally low for Gentamicin, Ciprofloxacin, and Chloramphenicol respectively (Table 3). 145 
Overall percentage resistance per isolates was observed to be highest in Staphylococcus aureus ranging 146 
from 21.4%-100% depending on the antibiotic, whereas Pseudomonas aeruginosa was observed to 147 
exhibit an overall percentage resistance of 13.0% being the lowest. 148 
Table 1: Non Acid fast bacteria isolated from suspected TB Patients and HIV status 

Bacterial Isolates HIV positive % HIV negative % Total % 
P. aeruginosa 3 (9.4) 3 (21.4) 6 (13.0) 

S. aureus 20 (62.5) 8 (32.7) 28 (60.9) 
S. pneumoniae 9 (28.1) 3 (21.4) 12 (26.1) 

Total 32 (69.6) 14 (30.4) 46 (100) 
 149 

Table 2. Status of Non-MTB bacteria patients (HIV, Gender and Age) compared with their 
isolation rate. 

Factor Status No Prevalence % 

No growth Growth 
 

HIV Status 
Positive 70 40 (57.1) 30 (42.9) 
Negative 41 28 (68.3) 13 (31.7) 

 
Gender 

Female 50 26 (52.0) 24 (48.0) 
Male 61 42 (68.9) 19 (31.1) 

 
 

Age 

20-30 31 19 (61.3) 12 (38.7) 
31-40 41 21 (51.2) 20 (48.7) 
41-50 26 18 (69.2) 8 (30.7) 
51-60 4 3 (75.0) 1 (25.0) 
>60 9 7(77.8) 2 (22.2) 

 150 
 151 
 152 
Table 3: Resistance/Susceptibility patterns of the Isolates to some Antibiotics 153 

Isolates 
 
 
 

Antibiotics 

P. aeruginosa 
n (%) 

 

 
S. aureus 

n (%) 
 
 

 
S. pneumoniae 

n (%) 
 
 

Total 
n (%) 

 

CFX 
R 1 (16.7) 12 (42.9) 8 (66.7) 21 (45.7) 

S 5 (83.3) 16 (57.1) 4 (33.3) 25 (54.3) 

P 
R 6 (100) 28 (100) 12 (100) 46 (100) 

S 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

AMX 
R 6(100) 21 (75) 8 (66.7) 35 (76.1) 

S 0 (0.0) 7 (25) 4 (33.4) 11 (23.9) 

C 
R 0 (0.0) 8 (28.6) 5 (41.7) 13 (28.3) 

S 6 (100) 20 (71.4) 7 (58.3) 33 (71.7) 

COT 
R 3 (50) 23 (82.1) 8 (66.7) 34 (73.9) 

S 3 (50) 5 (17.9) 4 (33.3) 12 (26.1) 



 

E 
R 5 (83.3) 18 (64.3) 6 (50) 29 (63.0) 

S 1 (16.7) 10 (35.7) 6 (50) 17 (37.0) 

GEN 
R 0 (0.0) 7 (25) 5 (47.1) 12 (26.1) 

S 6 (100) 21 (75) 7 (58.3) 34 (73.9) 

CLA 
R 5 (83.3) 10 (35.7) 4 (33.3) 19 (41.3) 
S 1 (16.7) 18 (64.3) 8 (66.7) 27 (58.7) 

OXA 
R 6 (100) 23 (82.1) 11 (91.7) 40 (87) 
S 0 (0.0) 5 (17.9) 1 (8.3) 6 (13.0) 

CIP 
R 2 (33.3) 6 (24.1) 5 (41.7) 13 (28.3) 
S 4 (66.7) 22 (78.6) 7 (58.3) 33 (71.7) 

 154 
Legend: CFX-Cefotaxime; P-Penicillin; AMX-Amoxicillin; C-Chloramphenicol; COT-Cotrimoxazole;    155 
E-Erythromycin; GEN-Gentamicin; CLA-Clarithromycin; OXA-Oxacillin; CIP-Ciprofloxacin. 156 
 157 
3.1 Discussion 158 
 159 
We recorded a general prevalence of 38.7% positive non MTB bacterial cultures leaving a greater 160 
percentage of negative results 61.3 %. This  highlights  the  importance  of these bacterial  infections  161 
which  are  often  not specifically  targeted  once  TB  is diagnosed. A recent investigation of non AFB 162 
bacteria amongst health seekers suspected with TB in the South West Region, Cameroon, showed a high 163 
percentage of 61.4% and that HIV positive also significantly increased the risk of developing LRTIs [17]. 164 
In Cameroon the  present  algorithm  for  the diagnosis  of  TB hardly includes gram stain and culture for 165 
these other  bacterial  pathogens  which  could  be  the cause of deterioration of patients health especially 166 
at the intensive phase as discussed in a study by Waitt et al. (2 [9]. This finding is similar to studies 167 
carried out by Akingbade et al. [18], Gauchan et al. [19], who also reported a greater percentage of 168 
negative results. The high bacterial load in the lungs may be due to TB damages, which enhances the 169 
multiplication of secondary bacteria invasion and infection. According to Spencer and Philip [20], negative 170 
cultures may be attributed to other etiologic agents or patients already on chemotherapy. The frequent 171 
use of antibiotics, which may be self-administered by patients or bought over-the-counter from 172 
pharmacies as was seen in the questionnaires, may also result in failure to isolate any potential pathogen 173 
[21].  174 
The findings in this study recorded a prevalence of bacterial infection in females (48.0%) than males 175 
(31.1%) with Staphylococcus aureus being the predominant isolates. It is in line with the findings of 176 
Theophilus et al. [22] who reported a prevalence of bacterial isolates in TB patients of 48.8% in females 177 
and 22.9% in males. This finding also agrees with a study carried out by El-Mahmood et al. [23] and 178 
Okesola and Ige [24] who reported a prevalence of 50.9% and 54.7% respectively but also disagrees with 179 
other findings carried out by Humphrey et al. [25] and  Akingbade et al. [18] who reported a higher 180 
prevalence in males than in females. The  higher  risk  in women  from  our  study  may  be  due  to 181 
lifestyle, in this case, the dominance  in  the  daily  burning  of  wood  for cooking in our setting by the 182 
women which exposes them more to lower respiratory tract infections and pathogens. We found a higher 183 
prevalence of Staphylococcus aureus amongst HIV patients. Hong Nguyen et al. [26] reported that S 184 
aureus is a common course of serious infections in patients infected with HIV. 185 
There was no statistically significant difference in the prevalence of bacterial infections in the age group 186 
though the age group of 31-40 (48.7%) which recorded the highest prevalence followed by the age group 187 
of 20-30 (38.7x%). Lower respiratory tract infection is known to be more prevalent in the elderly, showing 188 
a shift in the trend to young adults. This is in contrast with the study carried out by Taura et al. [27] where 189 
age group ranging from 20-29 years had more isolates 10 (23.5%) followed by 30-39 years 8 (18.6%). 190 
The findings of Theophilus et al. [22] showed high prevalence of bacterial isolates among TB patients in 191 
the age group of 21-30 (24.1%), followed by 31-40 (15.9%). Members of the age groups of 20-40 are 192 
usually the more active and more involved in social and economic activities than those of the other age 193 
group which explains the high prevalence of bacterial isolates. This exposes them more to lower 194 
respiratory tract pathogens and infections. The numbers of isolates in the age group range of 51-60 years 195 



 

was less than in the range of >60yrs. Members of these age range are usually also involved in social and 196 
economic activities and as such are also exposed to respiratory infection, but their levels of exposure is 197 
less than those of the age groups of 20-30, 31-40 and 41-50 years and they are usually not 198 
immunocompromised. Elderly (>60 years) usually have a weaker immune system due to their age and so 199 
are also exposed to respiratory tract infections and may also have other infections other than HIV which 200 
predisposes them to these respiratory tract pathogens and infections (Chan et al., 1995). 201 
Although not statistically significant like the cases of gender and age¸ a high prevalence of the bacterial 202 
infection was recorded among HIV positive cases (42.9%) compared with (31.7%) recorded among HIV 203 
negative cases. This result is in line with the findings of Theophilus et al. [22]. The high prevalence 204 
among TB/HIV positive cases, might be attributed to the fact that TB and HIV are known 205 
immunosuppressive infectious agents which gives route for opportunistic and non-opportunistic 206 
pathogens to set in. 207 
 Of the 46 bacterial isolates, Gram positive cocci 40 (87%) were the most isolated, compared to Gram 208 
negative 6 (13%). Bacterial isolates in our study were S. aureus 28 (60.9%), S. pneumoniae 12 (26.1%) 209 
and Pseudomonas aeruginosa 6 (13.0%). Staphylococcus aureus (60.9%) were the predominant isolate 210 
followed by Streptococcus pneumoniae (26.1%). P. aeruginosa (13.0%) was the only gram negative 211 
bacteria isolated in this study. This findings correlate with earlier study that reported Gram-positive 212 
bacteria as being higher than Gram negative bacterial isolates [22]. In another study carried out by Jafari 213 
et al. [28], the prevalent Gram positive isolate was Staphylococcus aureus (54.1%), followed by 214 
S.pneumoniae (45.9%). Jafari et al. [28] identified Pseudomonas sp 52(27.6%) as the most prevalent 215 
bacterial isolate while Klebsiella sp 30(16%) ranked third. The findings in this study was in contrast with 216 
earlier studies which reported a higher prevalence of gram negatives over gram positive bacterial isolates 217 
[18,19].We may not ascertain the non-isolation of other bacterial isolates from cultures in this present 218 
study but speculate that one reason may be because antibiotics are indiscriminately taken in our 219 
environment and most patients only come for proper diagnosis after symptoms have persisted [29]. The 220 
differences observed in the prevalence of bacterial isolates in studies elsewhere is attributable to age, 221 
season, the type of population at risk and under study, the region, and other factors [30]. Studies have 222 
identified S. aureus as mostly common with patients in intensive care units because it is implicated in 223 
nosocomial pneumonia [31, 32]. All of our patients were hospitalized and a majority was critically ill. S. 224 
pneumoniae, though not the most isolated in this study was the most isolated in HIV positive patients. 225 
This pathogen has  been  reported  as  the  most  significant pathogen in lower respiratory tract infections 226 
both in  studies  involving  the  general  population  and those among HIV patients [33, 34,35]. In his 227 
study involving  HIV  infected  African  adults  with  lung diseases  due  to  common  bacteria;  Tchamran 228 
recorded  81%  of  infections  due  to S.  pneumoniae and  stated  it  to  be  the  most disturbing pathogen 229 
in HIV reactive patients [35]. P. aeruginosa  infection  among  patients  positive for  HIV  is  often  230 
associated  with  considerable mortality. In our study P. aeruginosa contributed 13% of all bacterial 231 
infections though there was equal distribution among the HIV positive and negative patients. P.  232 
aeruginosa has  been  said  to  be  the  most common  gram negative bacterial  pathogen  in  nosocomial 233 
infections among HIV patients with mortality rate up to 23% [36]. 234 
The sensitivity tests indicated that the isolates were resistant to at least one or more antibiotics, although 235 
generally, a low percentage of the isolates were sensitive to the antibiotic tested. The result of the 236 
sensitivity test showed that both Gram-positive and Gram negative isolates recorded highest sensitivity to 237 
gentamicin, ciprofloxacin and chloramphenicol while high resistance was also recorded for antibiotics 238 
such as Penicillin (100%), Amoxicillin (96.1%), Oxacillin (87.3%) and Co-trimoxazole (73.9%). This 239 
observation poses a serious health problem in the management of TB. From this study, Pseudomonas 240 
aeroginosa recorded 0.0% resistance to Gentamicin while Staphylococcus aureus recorded a resistance 241 
of 25%. The major selective force favoring the emergence of antibiotic resistance is their extensive use 242 
[37]. It is noteworthy that gentamicin is probably less abused than other antibiotics because of its mode of 243 
administration (solely by injection) and the prohibitive cost of procurement. This result is consistent and in 244 
the ranges of the study carried out by Ndip et al. (2008) [15].The susceptibility of Ciprofloxacin and 245 
Chloramphenicol to isolates is supported by studies of El-Mahmood et al. [23] and Taura et al. [27], 246 
wherein most isolates were sensitive to these antibiotics. The high rate of resistance of isolates to 247 
Penicillin (100%), Amoxicillin (96.1%) Oxacillin (87.3%) and Co-trimoxazole (73.9%), which are commonly 248 
bought over-the-counter in drug stores, contrasts with the marked levels of susceptibilities of the isolates 249 
to Gentamicin, thus suggesting a relationship between antibiotic use and the level of drug resistance 250 
encountered in this study as previously suggested in another study [37]. In Shandong, Wang et al. 251 



 

reported a 47.8% resistance rate for Staphylococcus aureus for Erythromycin, Ndip et al. [15] 252 
documented 28% in Buea and in Yola, Adamawa State, Nigeria [23] recorded a rate of 8.1%. Compared 253 
with 64.3 % reported in this study, the discrepancies noted for the different regions suggest that antibiotic 254 
susceptibility patterns vary with time and geographical location as previously documented [37]. These 255 
discrepancies may also be due prescribing habits of physicians in different regions. Staphylococcus 256 
aureus and Streptococcus pneumoniae recorded a resistance of 82.1% and 91.7% respectively to 257 
Oxacillin. These findings are in the ranges of a report by Wang et al. [38] who reported a rate of 258 
resistance of 71.5% and 80.0% respectively. We can speculate that there may be a high level of abuse of 259 
Oxacillin in the Bamenda area of Cameroon where the drug is cheap and readily available to the local 260 
population, thus leading the emergence of resistant strains of organisms to the drug. All of our isolates 261 
demonstrated high levels of resistance to Oxacillin.  262 
 263 
4. CONCLUSION 264 
 265 
The overall prevalence of non-MTB bacterial pathogens among TB patients in the North West Region of 266 
Cameroon is high (38.7%). HIV  positivity, age  and  gender  did  not significantly  affect  the  prevalence  267 
of  LRTIs due to non MTB bacteria although there is a higher  risk  with HIV positivity and increased age. 268 
Prevalence was also higher in female. S. aureus was the most prevalent pathogen both among HIV 269 
positive and HIV negative individuals as well as in age and gender. Bacterial isolates showed high 270 
resistance to Penicillin, Oxacillin, Cotrimoxazole, Amoxicillin as well as susceptibility to Ciprofloxacin, 271 
Chloramphenicol and Gentamicin. Even though, the results obtained in this study indicated that some of 272 
the antibiotics used to treat respiratory tract infections caused by these isolates in this community are still 273 
effective, there is a danger of growing drug resistance which needs to be tackled. The findings  of  this  274 
study  will  help  in  redesigning diagnostic  algorithm  for  TB  suspected  cases  to include  investigation  275 
of  non-mycobacterial pathogens. 276 
 277 
CONSENT 278 
Patients were enrolled into the study only if they gave their written informed consent for both participation 279 
in the study and for HIV testing. 280 
 281 
ETHICAL APPROVAL 282 
All authors hereby declare that all experiments have been examined and approved by the 283 
Faculty of Health Sciences Institutional Review Board, University of Buea and have therefore been 284 
performed in accordance with the ethical standards laid down in the 1964 declaration of Helsinki. The 285 
Faculty of Health Sciences Institutional Review Board Project number is 2015/345. 286 
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