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Abstract 
Objective: Describe resistance to beta lactam antibiotics of Pseudomonas aeruginosa in community 
infection within HIV-1 infected persons. Methods: We have studied prospectively from June 15th to 
December 31st 2013 in the Clinic Hotel-Dieu and NGO VISA of Lomé, adult HIV-1 infected patients 
under anti retroviral therapy combining tenofovir, lamivudine and efavirenz for at least one year. 
The technique of agar diffusion susceptibility using discs of Ticarcillin + clavulanic acid is used to 
study the β-lactamase production. The diagnosis of species was performed by the chloroform test 
and the test for sensitivity to kanamycin and colistin. Results: Thirty five strains of Pseudomonas 
aeruginosa were obtained. The T-lymphocytes CD4 mediane was 575 cells/mm3 of blood. Urine 
represented 15 cases, skin abscesses 11 cases, externa suppurate otitis 7 cases and vaginal swab 
for 2 cases. The phenotypes were: wild phenotypes 23 cases (65.7%), resistant phenotypes 12 
cases. Among resistant phenotypes, 4 were complex phenotype; 5 were ESBL phenotypes; 2 were 
hyper productive cephalosporinases phenotypes and 1 was a specific phenotype with imperme-
ability to imipenem. Conclusion: The acquisition of resistance of Pseudomonas aeruginosa to beta 
lactam antibiotics in community infections among HIV-1 infected person incentives controls and 
promotes the rational use of antibiotics. 
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1. Introduction 
Pseudomonas spp. which is opportunistic pathogens often invades the tissue of their hosts and causes infection 
and bacteremia in immunocompromised persons (e.g. HIV/AIDS, cystic fibrosis, bronchiectasis and severe 
chronic obstructive pulmonary disease, burns, malignancy or diabetes mellitus…) [1] [2]. 

For many years, the β-lactam antibiotics have been widely associated with the treatment of Pseudomonas 
aeruginosa infections. However, resistance of P. aeruginosa to β-lactams can be acquired either by natural or 
inducible cephalosporinase produced by chromosomal origin, either by poor permeability of the antibiotic in the 
bacteria. 

In Togo, many studies report levels of resistance of Pseudomonas aeruginosa to antibiotics, but none have 
specifically studied the problem in people infected with HIV-1 in community infection. 

This study was then conducted in this population to find the production of β-lactamase in Pseudomonas 
aeruginosa using the disposition of the disk of Ticarcillin + clavulanate (TCC) and describe the resistance phe-
notypes of strains of Pseudomonas aeruginosa. 

2. Method 
The clinic Hotel Dieu and the medical center NGO VISA was the location for this study. This was a prospective 
study of all strains of Pseudomonas aeruginosa isolated in samples of patients infected with HIV-1 between 
June 15th, 2013 and December 31st, 2013. All samples are community infection and any patient had been hospi-
talized before. 

The following antibiotic discs were used: Ticarcillin clavulanic acid, Ticarcillin, aztreonam, cefotaxime, cef-
tazidime, Cefsulodin, Imipenem. 

The study focused on all Gram-negative bacillus, producing oxidase, identified as Pseudomonas aeruginosa. 
The species diagnosis was made by the test of chloroform and with the test of sensitivity to kanamycin and 

colistin. 
All patients are under antiretroviral therapy combined a single dose a day of tenofovir, lamivudine and 

efavirenz for at least one year. 
The interpretation of susceptibility was based on the following characters: 
The wild phenotype is: 
1) The lack of synergy between the image of the disk Ticarcillin + clavulanic acid and those of the third gen-

eration cephalosporins (C3G) and/or aztreonam; 
2) The presence of antagonism image between Imipenem and Cefsulodin; 
3) The diameter of the inhibition zone around the Cefsulodin is substantially equal to the diameter of the inhi-

bition around the aztreonam area. 
The ESBL phenotype is: 
1) The lack of synergy between the image of the disk Ticarcillin + clavulanic acid and those of the third gen-

eration cephalosporin (C3G) and/or aztreonam; 
2) The contact around disks of Ticarcillin and those of C3G and aztreonam; 
3) A reduction of sensitivity diameter around ceftazidime (diameter ≤ 22 mm) and/or aztreonam (diameter ≤ 

27 mm). 
The hyperproductive cephalosporinase phenotype: 
In the case of partial derepression we have: 
1) A lack of synergy between the image of the disc ticarcillin + clavulanic acid and those of C3G and/or az-

treonam; 
2) A presence of an antagonism image between Imipenem and Cefsulodin; 
3) The diameter of the inhibition zone around the ceftazidime is smaller than the diameter of the inhibition 

zone around the aztreonam; 
4) The largest of the diameter of the inhibition zone of the disk of Cefsulodin defined the type is resistant or 

intermediate. 
The specific phenotype of the impermeability to Imipenem corresponds: 
1) In the absence of synergy between the image disc ticarcillin + clavulanic acid and those of C3G and/or az-

treonam; 
2) The presence of antagonism image between Imipenem and Cefsulodin; 
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3) The diameter of the inhibition zone around the Cefsulodin is substantially equal to the diameter of the inhi-
bition zone around the aztreonam; 

The result is the resistance of Imipenem. 
The complex phenotype: the interpretation of the complex phenotype is difficult. 
The immune status appreciated by CD4 count, the sex, the nature of the biological product, the resistance 

phenotype of the Pseudomonas aeruginosa were the parameters we had studied. 

3. Results 
3.1. Epidemiological Data 
Samples representative of 18 men and 17 women were collected. The mean age was 32 ± 6 years old. 

3.2. Origin of the Strains 
Thirty five strains of P. aeruginosa were isolated. Sixteen came from NGO VISA and 19 from medical clinic 
Hôtel Dieu (Table 1). 

3.3. Biological Data 
All patients were infected with HIV-1 and the median T-lymphocyte CD4 count was 575 cells per mm3 of blood 
with a range of 495 and 755 cells/mm3. Four pathological products were analyzed. It was urine for 15 cases, 11 
cases for skin abscesses, externa suppurate otitis in 7 cases and 2 cases of vaginal swab. 

3.4. Phenotypes 
Twenty three strains of Pseudomonas aeruginosa was wild-type Twelve isolates were resistant. Among them, 
the complex phenotypes has represented 4 cases, the ESBL phenotypes 5 cases, the hyper productive Cepha-
losporinases 2 cases and 1 case of Specific impermeability to imipenem (Table 2). 

4. Discussion 
All strains which were isolated were from community infection. Among them, 12 had presented resistance phe-
notype. Among resistant strains, 4 were complex phenotypes and 2 come from skin abscess, 5 were ESBL phe-
notypes, 2 were cephalosporinases hyper productive phenotypes and only 1 case of specific impermeability phe- 
notype to imipenem coming from a vaginal swab. This is alarming because conventionally, resistant strains are  
 
Table 1. Distribution of Pseudomonas aeruginosa strains isolated by service.                                        

Services Number 

Hotel Dieu Medical Clinic 19 

NGO VISA 16 

Total 35 

 
Table 2. Distribution of phenotypes of Pseudomonas aeruginosa strains isolated by the technique of Mueller Hinton agar.    

Phenotypes isolated  Number (proportion) 

Wild phenotypes  23 (65.7%) 

Resistant phenotype  12 (34.3%) 

Complex phenotypes 4 

ESBL phenotypes 5 

Hyperproduitive Cephalosporinases 2 

Specific impermeability to imipenem 1 
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nosocomial. The reason can be the uncontrolled use of antibiotics by self-medication and the use of biocides 
which can be found easily on the sidewalks belly markets in most developing countries including Togo [3] [4]. 
In addition, there is a flooding of the market of developing countries by antibiotics, from the newly industrial-
ized countries of Africa and Asia, which are not always WHO prequalified. This casts doubt on their true quality. 
But it is clear they are widely prescribed because they are more affordable for consumers. Very often, people in 
poor countries go to the hospital after a failed of the first self administered therapy which is often made by a 
cocktail of antibiotics, analgesics and anti-inflammatory [3]. Moreover, the pathogenicity of Pseudomonas in-
fections is increased in the cause of immunodeficiency [5] [6]. However, in our study, all patients, although in-
fected with HIV-1, was not immunocompromised (T-CD4 count of all patients were more than 575 cells/mm3 of 
blood) and all of them is under antiretroviral therapy for at least one year. Other authors have found high pro-
portions of Pseudomonas aeruginosa resistant to beta lactamins in patients not infected with HIV in both com-
munity and hospital settings [7]. This phenomenon invariably affect everybody where the need of the proper use 
of antibiotics. In addition, the emergence of a resistant strain to imipenem which is supposed to represent a real 
alternative in the treatment of multi-resistant bacteria to beta lactam [8] is worrisome. So there is a real danger 
because it is clear that today, no antibiotic can escape the phenomenon of bacterial resistance, even in commu-
nity-acquired infections. Then the establishment of a monitoring system and the strict application of hygiene and 
standard of good prescription of antibiotics will be helpful. 

5. Conclusion 
At the end of our study, 35 strains of Pseudomonas aeruginosa were isolated from different products in ambu-
latory HIV-1 infected patients. Although they are HIV-1 infected, the resistant phenotype observed didn’t show 
a particular difference compared to HIV uninfected persons. But we remark that P. aeruginosa is becoming 
more and more resistant to beta lactamin even isolated in community infection. Therefore a rigorous surveil-
lance is necessary in the hope to control community strains and to improve a better prescription of antibiotic in 
the community. 
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