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ABSTRACT
Background: Antibiotic resistance and multi- resistanceof pathogenic bacteria is increasing,
becoming a problem for the public health andthreatens lives and increases considerably to
healthcare cost.
Objective: To determine the antimicrobial resistant patterns of pathogenic bacteria isolated
from the Referred Out-Patients clinics in Mukalla city, Yemen.
Materials and Methods: Specimens were collected from patients at the Referred clinics to
private laboratories in Mukalla cityin the period from January 2013 to July 2014. Bacterial
isolates wereidentified by conventional diagnostic methods and antibiotic sensitivities
testedby the disc diffusion method.
Results: The most prevalent bacterial isolates were Staphylococcus aureus (36.3%) followed
by Escherichia coli (31.1%), Pseudomonas aeruginosa (19.0%), Streptococcus pneumonia,
Proteus species and Streptococcus pyogens (3.4%), Klebsiella species and Haemophillus
influenza (1.7%). Cefuroxime sodium and cefotaxime showed the highest resistance in
Pseudomonas aeruginosa (90.9%), followed by amoxicillin/clavulanic acid, cefotaxime and
cefuroxime sodium in Escherichia coli (83.3%, 77.7% and 66.7%) respectively, and
cefuroxime sodium and cefotaxime to Staphylococcus aureus (71.4% and 61.9%)
respectively.
Conclusion: High frequency of bacterial resistance is observed in this study indicating that
the antimicrobial resistance is a serious problem.
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acterial infections continue to
become Important causes of
morbidity and mortality in
developing countries.
However, there is a phenomenal increase
in antibiotic resistant bacteria which is one
of the major problems facing medicine and
science today'. Rapid spread of resistant
microbes affected the effectiveness of
antimicrobials and created world-wide
problem”. The condition is serious in
developing countries owing to irrational
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prescriptions of antimicrobial agents’.
Despite the importance of antibiotics in
human life, very little researches
concerning efficacy were carried out in
Yemen. This study was essentially
designed to determine the antibiotics
resistance patterns of pathogenic bacteria
isolated from outpatients at the referred
clinics in Mukalla city, Hadhramout -
Yemen. It is worth mentioning that people
in Yemen used to purchase a sub dose
according to the money they have.

MATERIALS AND METHODS:

This study was carried out in Mukalla city
in a period from January 2013 to July
2014. A total of 384 specimens of med-
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stream urine, ear swab, throat swab, nasal
swabs, pus and blood were obtained from
outpatients clinicsant tested in private
laboratories. Specimens of ear, throat, pus
and nasal infection were collected by
sterile cotton swabs. Urine and blood
specimens were collected in sterile
universal containers. The specimens of
blood were inoculated into brain heart
infusion broth (Oxoid) then sub cultured
into the plates of blood agar, MacConkey
agar and chocolate agar (Oxoid) which
were incubated aerobically at 37°C for 18-
24 hours. Fifty eight strains of bacterial
pathogens were isolated and identified
from these specimens by conventional
diagnostic methods. Antibiotic
susceptibility test was carried out using
disc diffusion method that has been
performed by  Clinical Laboratory
Standards Institute (CLSI) on Mueller-
Hinton agar (Oxoid)*. According to the
local availability, the antibiotic discs used
were  cefuroxime  sodium  (30pg),
cefotaxime (30pg), amoxicillin/clavulanic
acid (30pg), ciprofloxacin (5ug), amikacin
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(30pg), lincomycin (15pg) and co-
trimoxazole (25ug). A suspension of tested
organism was adjusted against 0.5
MacFarland standard turbidity and
inoculated into media, then incubated at
35-37 °C for 16-18 hours and examined
for evidence the growth.

RESULTS:

The majority of the specimens from which
the bacterial pathogenic were isolated were
as follows: Ear swabs 11(19.0%), throat
swabs 4(6.9%), nasal swabs 3(5.2%), urine
25(43.1%), pus 9(15.5%) and blood
6(10.3%). Aerobic culture of the different

specimens yielded different Dbacterial
species as follows: Escherichia coli
18(31.1%), Pseudomonas auroginosa
11(19.0%), Streptococus pneumoniae
2(3.4%), Staphylococcus aureus

21(36.3%), Klebsiella species 1(1.7%),
Proteus species 2(3.4%), Haemophilus
influnzae  1(1.7%) and Streptococcus
pyogens 2 (3.4%) (table 1).

The results of antimicrobial sensitivity test
revealed that the most bacterial resistance

Table 1: Frequency of pathogenic bacteria isolated from different specimens

Specimens

. Total

Isolates Urine Blood Ear swab  Nasal Pus Throat
swab swab
ihargﬂé"ococcus 1(4%) 6(100%) 3(27.3%) 2(66.7%) 8(88.9%) 1(25%) | 21(36.3%)
Escherichia coli 17(68%) - - - 1(11.1%) - 18(31.1%)
Pseudomonas 6(24%) - 5(45.4%) - ; - 11(19.0%)
aeuroginosa
Streptoco_ccus ) i ) ) ) 2(50%) | 2(3.4%)
pneumonia
Streptococcus | _ i 19.1%) - ; 1025%) | 2(3.4%)
pyogenes
Proteus species | 1(4%) - 109.1%) - - - 2(3.4%)
Klebiella species | - - 109.1%) - - - 1(1.7%)
Haemophilus 0 0
ongbesd - - - 1(33.3%) - - 1(1.7%)
Total 25(100%) 6(100%) 11(100%) 3(100%) 9(100%) 4(100%) | 58(100%)
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rates are as follows: Of Escherichia coli
83.3% was resistant to
amoxicillin/clavulanic acid, 77.8% to
cefotaxime, 66.7% to cefuroxime sodium,
55.6% to amikacin and lincomycin, Of
Staphylococcus aureus 71.4%  was
resistant to cefuroxime sodium, 61.9% to
cefotaxime, and 47.6% to
amoxicillin/clavulanic acid. of
Pseudomonas aeuroginosa 90.9% was
resistant to cefuroxime sodium and
cefotaxime, 54.5% to
amoxicillin/clavulanic acid and amikacin
and 45.5% to co-trimoxazole, while other
isolates were non-resistant strains (table
2).

DISCUSSION:
In this study the most prevalent bacterial

isolates were Staphylococcus
aureus36.3%, Escherichia coli 31.1%,
Pseudomonas aeruginosa 19.0%,
Streptococcus pneumonia, Proteus species
and  Streptococcus  pyogens  3.4%,
Klebsiella species and Haemophillus
influenzae  1.7%.  Similar  findings

regarding bacterial pathogenic isolates like
Staphylococcus aureus, Escherichia coli,
Pseudomonas aeruginosa, Klebsiella, and
Proteus have been observed by other
researchers™'’. The present study revealed
that Escherichia coli was the commonest
Gram negative bacteria isolated from urine
specimens (68%) this is less than the
reported frequency of organisms isolated
from urine was Escherichia coli comprised
86.02% in Nepal'!, while the prevalence of
Escherichia coli, Pseudomonas
aeruginosa, Staphylococcus aureus and
Streptococcus pyogenes were common
accounting for 52%, 11%, 27% and 5%
respectively in Tikrit, Iraq'>. The most
prevalent etiological agent was
Escherichia coli 73.0%, followed by
Proteus sp. 8.9% and other species of
Enterobacteriaceae 9.6% were reported in
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Poland”. A study carried out in our
province revealed that Escherichia coli
was the most common isolate 35.4%'".
Examination of pus and blood specimens
in our study revealed that the most
prevalent organism was Staphylococcus
aureus comprising six and eight isolates
respectively, similar results showed that of
14 organisms obtained from blood
specimens,  5(35.7%) isolates  were
Staphylococcus aureus’, other
observations were previously reported of
seven isolates were obtained from wound
swab,  2(28.57%) of those was
Staphylococcus aureus'”, other results
showed a high number of Staphylococcus
aureus isolated from pus were 19 and
bloodwere14 isolates’.

Regarding antimicrobial sensitivity test in
our study, Escherichia coli showed a high
frequency of resistance to
amoxicillin/clavulanic acid being 83.3%,
cefotaxime 77.8% and cefuroxime sodium
66.7%, followed by Pseudomonas
auroginosa that also showed resistance to
cefuroxime sodium and cefotaxime
reaching 90.9%. Similarly, Staphylococcus
aureus also showed markedly resistance to
the latter two antibiotics reaching71.45
and 61.95 respectively. This pattern of
resistance is comparable to a study carried
out locally in which Escherichia coli
showed high resistance against quinolones
with 84.6% and penicillin 78.8%'* as well
as to other studies carried out abroad'®"’,
Also, similar findings regarding drug
resistance patterns of Escherichia coli,
Pseudomonas auroginosa have been
observed by other researchers®™>.
Regarding in vitro sensitivity of isolates to
different  antimicrobial agents, the
organism is considered as multi-resistant if
it is resistant to three or more
antimicrobials*. In this study,
susceptibility test showed that the multi-
resistance rate among the most prevalent
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isolates were seen in Pseudomonas
aeruginosa, Staphylococcus aureus and
Escherichia coli (Table 2).These results
approximately agreed with other reports
that showed multi-resistance of
Pseudomonas aeruginosa and a significant
resistance of antibiotics to Escherichia coli
(24%-54%)* *. Other studies showed that
resistance in Staphylococcus aureus was
38.56% and in the Gram negative bacilli
was 66.75%°.Also, another study showed
multi-resistance of Escherichia coli,
Pseudomonas aeruginosa, Klebsiella sp.
and Staphylococcus sp. to antibiotics”’.
Other studies of Gram negative bacteria
reported 85.25% antibiotics resistance,
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while Gram positive bacteria showed
14.75% antibiotic resistance of the total
1solates 65.38% showed multi-resistance
28

CONCLUSION:

The microbial pathogens, as well as their
antibiotic sensitivity patterns may change
with time and place. However, the misuse
of antibiotics is the leading cause to the
emergence of resistance strains of bacteria.
Therefore, specific  surveillance  of
resistance patterns of antimicrobial agents
is needed to help reforming the healthcare
and education systems.

Table 2: Antibiotic resistant patterns of bacterial pathogens isolated

Antimicrobial agents

2 0O 0 o > @) > - Q)
s I < 2 3 S 3, 3 x
Isolates S = = S X o X o >,
5 2 X ) 5 & 3 3
3 3 5 = X > S 2
5] @ o 3 o, S ~
2 > 2
(¢»]
Staphylococcus 15(71.4%)  13(61.9%) 10(47.6%) 3(14.3%) 3(14.3%) 7(33.3%) 4(19.0%)
aureus (21)
(Elsg)hefiChiaCOH 12(66.7%)  14(77.8%) 15(83.3%) 6(33.3%) 10(55.6) 10(55.6%) 1(5.6%)
Pseudomonas 10(90.9%)  10(90.9%)  6(54.5%) 2(182%) 6(54.5%) 4(36.4%) 5(45.5%)
aeuroginosa (11)
Streptococcus 2(100%) 1(50%) 1(50%) - - 1(50.0%)
pneumonia (2)
Streptococcus 1(50%) 1(50%) - 1(50%)  1(50%) -
pyogenes (2)
Proteus species (2) | 1(50%) - 1(50.0%) - - - 1(50.0%)
Klebiella species _ - - - 1(100%) -
(D
Haemophilus 1(100%)  1(100%) - 1(100%) - -

influenza (1)
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