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Abstract

Antibiotic resistant microorganisms cause for an increase in illness and death as they
increase the threat of unsuitable therapy. Therefore, documents on antibiotic
resistance assistance describe the best probable treatment for different patients. Some
bacteria can produce betalactamase enzymes such as in Gram negative bacteria. This
enzyme can hydrolyze the betalactam ring of the ceftriaxone antibiotic so that the
antibiotic cannot work. Hence, this study aimed to screen the antibiotic resistant
profile rocephin drugs in Al saleem laboratory. Of 206 various samples were
collected from patients during September through November 2020. The clinical
samples such as wound swab, urine, sputum, and semen, blood, indwelling devices
and fluids were collected from out patients, then; bacterial species were isolated and
recognized as per the standard microbiological methods. Antimicrobial susceptibility
tests were accomplished using rocephin antimicrobial disc by Kirby—Bauer disc
diffusion method. Totally, 604 bacterial isolates were obtained from 280 (46.3%)
female and 324 (53.6%) male patients. Escherichia coli spp (39.7%) and Klebseilla
spp (15.9 %) were the predominant organisms isolated from specimens. About 295
(48.8%) of the total bacterial isolates were found to be resistant to ceftriaxone. But,
276 (45.7%) and 33 (5.5%) of the isolates remain susceptible and intermediate to
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ceftriaxone, respectively.. Bacterial resistance towards ceftriaxone is rising to this
drug. Moreover, these strains also showed multidrug resistance mainly against
clinically used drug which could reduce therapy ineffective. So, in clinical use correct
medications should be carefully chosen based on the data obtained from antibiotic
susceptibility tests.
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Introduction

Antimicrobial resistance is an increasing problem in the 21st century and known as the
most serious threats to global public health.) The aminothiazol-cephalosporin
ceftriaxone sodium (ceftriaxone) is a third-generation cephalosporin.

The product name for this drug is Rocephin (CRO) throughout the world. CRO is used
for the treatment of many community-acquired infections and can be used as an
intravenous or intramuscular injection; it has been used comprehensively because of
its improved stability against traditional B-lactamases.

Ceftriaxone is a bactericidal agent that acts by inhibition of bacterial cell wall
synthesis.> Ceftriaxone has activity in the presence of some beta-lactamases, both
penicillinases and cephalosporinases of Gram-negative and Gram-positive bacteria.®

Resistance to ceftriaxone is primarily through hydrolysis by beta-lactamase, alteration
of penicillin-binding proteins (PBPs), and decreased permeability.® Ceftriaxone has
been shown to be active against Gram-negative bacteria and Gram-positive
bacteria.5-®

The aim of the study designated here was to define the bacteria responsible for
community-acquired infections and determine their susceptibilities to rocephin.

Materials and Methods

Collection of Bacterial Strains

Out of the 604 patients included in this study. All gram-negative and gram positive
bacteria isolated from clinical specimens during September through November 2020
by Al- saleem laboratory was included in the investigation.

The bacteria were identified in microbiology department according to standard
procedures. Only samples yielding a significant number of a recognized pathogen were
considered for the study.

Susceptibility Testing
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Microbiology department performed disk susceptibility testing as follows. For gram
positive bacteria and negative bacteria, Rocephin was tested on Mueller-Hinton agar
at 37C°. McFarland Standards is used in the antimicrobial susceptibility testing
procedure where the bacterial suspension is compared to Standard Mcfarland, prior to
swab on Muller Hinton agar. It is a part of quality control to check and adjust the
densities of bacterial suspension that can be used for identification and susceptibility
proceeds. However, used concentration for the antimicrobial susceptibility testing and
the culture media performance testing is done by 0.5 McFarland standards in the
microbiological laboratory.

Bacteria Identification

For the recognition and isolation of pathogenic bacteria, entirely the clinical
specimens were collected by standard microbiological technique. Then, depending on
the source of specimens, each sample was cultured onto Chocolate agar, MacConkey
agar, Blood agar, Mannitol Salt agar, and CLED agar and then incubated aerobically
at 370 C for 24 h.

Biochemical tests such as Triple sugar iron, urease test motility test, indole and citrate
utilization (MIS); were used to recognize the clinical isolates. Thus, clinical strains of
Staphylococcus aureus, Escherichia Coli spp, Klebsiella spp, Proteus species,
Citrobacter spp, Enterobacter spp and streptococcus spp were isolated from the
collected clinical samples.

Methodology: The data analyzed by SPSS programs.
Results
Distribution of Patients According to the Genders

Totally, 604 bacterial isolates were obtained from 280 (46.3%) female and 324
(53.6%) male patients.

Table 1: Distribution of patients according to the genders.

Gender Number Percent

Female 280 46.3%
Male 324 53.6%
Total 604 99.9%

Distribution of Clinical Specimens Collected from Patients

Totally, 604 bacterial isolates were obtained from urine cultures (75.3%),
superficial swabs (10.8%), semen (7.9%), High vaginal swab (2.6%) indwelling
devices (1.3%), Blood culture (1.2%), Fluid (0.7%) and sputum (0.2%) outpatients.
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Table 2: Distribution of Clinical Specimens Collected from Patients.

Frequency | Percent Valid Cumulative
Sample Percent Percent
Blood 7 1.2 1.2 1.2
Fluids 4 i i 1.8
HVS 16 2.6 2.6 4.5
Semen 48 7.9 7.9 12.4
Sputum 1 2 2 12.6
Swab 65 10.8 10.8 233
Urine 455 75.3 75.3 98.7
indwelling devices 8 1.3 1.3 100.0
Total 604 100.0 100.0

Distribution of samples during the months

The most samples that were assembled in the study were the urine samples
followed by samples of the swab and semen, where the highest assembly was found in

October.

Table 3: Distribution of Samples during the Months

Date
Sample 9.2020 | 10.2020 11.2020 Total
Blood 0 5 2 7
0.0% .8% 3% 1.2%
Fluid 0 2 2 4
0.0% 3% 3% 1%
HVS 3 7 6 16
5% 1.2% 1.0% 2.6%
Semen 8 22 18 48
1.3% 3.6% 3.0% 7.9%
Sputum 0 1 0 1
0.0% 2% 0.0% 2%
Swab 11 30 24 65
1.8% 5.0% 4.0% 10.8%
Urine 83 193 179 455
13.7% 32.0% 29.6% 75.3%
Wound 1 5 2 8
2% .8% 3% 1.3%
106 265 233 604
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Total | 17.5% | 43.9% 38.6% | 100.0%

Distribution of Isolates in Clinical Specimens Collected from Patients

In the present study, Escherichia coli spp (39.7%) and Klebseilla spp (19.0 %)
were the predominant organisms isolated from the study subjects.

The other bacterial isolates include staph aureus (11.8%), streptococcus
pneumonia (11.6%), spp (7.0%), pseudomonas spp (6.5%),
streptococcus pyogen (4.8%), Proteus spp (2.0%), Citrobacter spp (0.5%) and
Acinetobacter spp and diphtheria spp (0.2%) equally as indicated in Table 2.

Enterobacter

Table 4: Distributions of Isolates in Clinical Specimens Collected from Patients.

Bacteria Frequency % Valid Cumulative
Percent Percent

Acinetobacter spp 1 2 2 2

Citrobacter spp 3 5 5 J

Diphtheria spp 1 2 2 8
E-coli spp 240 39.7 39.7 40.6
Enterobacter spp 42 7.0 7.0 47.5
Klebsiella spp 96 15.9 15.9 63.4
Proteus spp 12 2.0 2.0 65.4
Pseudomonas spp 39 6.5 6.5 71.9
Staph aureus 71 11.8 11.8 83.6
Streptococus 70 11.6 11.6 95.2

pneumonia
Streptococcus pyogen 29 4.8 4.8 100.0
Total 604 100.0 100.0

Resistance Ratio among Different Clinical Isolates against Rocephin

Organisms lying within the intermediate zones were not considered as sensitive
pathogens, because they did not respond to normal therapy.

Rocephin was highly effective against E. coli spp and least sensitive against
streptococcus pneumonia and klebseilla spp. Sensitivity patterns of ciprofloxacin
against different pathogens are summarized in Table 5
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Table 5: Resistance Ratio among Different Clinical Isolates against Rocephin.

Bacteria CRO
Total
1 R S
Acinetobacter spp 0 0 1 1
0.0% 0.0% 2% 2%
Citrobacter spp 0 3 0 3
0.0% 5% 0.0% 5%
Diphtheria 0 1 0 1
0.0% 2% 0.0% 2%
E-coli spp 8 112 120 240
1.3% 18.5% 19.9% 39.7%
Enterobacter spp 0 18 24 42
0.0% 3.0% 4.0% 7.0%
Klebsiella spp 12 38 46 96
2.0% 6.3% 7.6% 15.9%
Proteus spp 2 7 3 12
3% 1.2% 5% 2.0%
Pseudomonas spp 3 12 24 39
5% 2.0% 4.0% 6.5%
Staph aureus 8 52 11 71
1.3% 8.6% 1.8% 11.8%
Streptococus pneumonia 0 39 31 70
0.0% 6.5% 5.1% 11.6%
treptococcus pyogen 0 13 16 29
0.0% 2.2% 2.6% 4.8%
33 295 276 604
Total
5.5% 48.8% 45.7% 100.0%

Not: I- Intermediate; R- Resistance; S-Susceptibility.

Distribution of Pathogenic Bacteria during the Months

E. coli spp and klebseilla spp were more isolates from samples and the
highest isolation was recorded in November.
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Table 6: Distribution of Pathogenic Bacteria during the Months.

Date
Bacteria
9.20 | 10.20 11.20 Total
Acinetobacter spp 0 1 0 1
0.0% | 2% 0.0% 2%
Citrobacter spp 0 3 0 3
0.0% | .5% 0.0% 5%
diphtheria spp 0 1 0 1
0.0% | 2% 0.0% 2%
E-coli spp 37 93 110 240
6.1% | 15.4% | 18.2% 39.7%
Enterobacter spp 5 28 9 42
8% | 4.6% 1.5% 7.0%
Klebsiella spp 23 33 40 96
3.8% | 5.5% 6.6% 15.9%
Proteus spp 2 6 4 12
3% 1.0% 1% 2.0%
pseudomonas spp 1 14 24 39
2% | 2.3% 4.0% 6.5%
staph aureus 21 34 16 71
3.5% | 5.6% 2.6% 11.8%
steptococcus 4 38 28 70
pneumonia 1% | 6.3% 4.6% 11.6%
steptococcus pyogen 13 14 2 29
22% | 2.3% 3% 4.8%
106 265 233 604
Total
17.5% | 43.9% | 38.6% 100.0%

Resistance Profiles of Clinical Isolates to Rocephin

All the isolates were tested for susceptibility against selected third-generation
cephalosporins (ceftriaxone).

Out of 604 bacterial isolates, 295 (48.8%) were found to be resistant to ceftriaxone.
But, 276 (45.7%) and 33 (5.5%) of the isolates remain susceptible and intermediate
to ceftriaxone, respectively.



TUJMS ISSN No: 27892093

Vol (3): Issue 30 November 2021

Table 7: Resistance Profiles of Clinical Isolates to Rocephin

CRO Frequency Percent Valid Percent Cumulative
Percent
Intermediate 33 5.5 5.5 5.5
Resistance 295 48.8 48.8 54.3
Sensitive 276 45.7 45.7 100.0
Total 604 100.0 100.0

Comparison between Bacterial Growth and Susceptibility Patterns

Total of 604 isolates, 295 (48.8%) gave resistance to rocephin, while 276
(45.6%) recorded a high sensitive and 33 (5.4%) were intermediated.

Table. 8: Comparison between Bacterial Growth and Susceptibility Patterns.

CRO Bacterial number %
| 33 5.464
R 295 48.841
S 276 45.695
Total 604 100.000

Susceptibility Patterns during the Three Months

Various species of gram positive and gram negative bacteria have showed a
high sensitivity to rocephin in October followed by November.

Table 9: Susceptibility Patterns during the Three Months.

Date
CRO 9.20 | 10.20 | 11.20 Total
6 17 10 33
I | 1.0% | 2.8% | 1.7% 5.5%
64 120 111 295
10.6% | 19.9% | 18.4% 48.8%
R
36 128 112 276
S | 6.0% |21.2% | 18.5% 45.7%
106 265 233 604
Total 17.5% | 43.9% | 38.6% 100.0%
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Discussion

The standards for understanding of the results considered the fact that, consistent with
the CLSI (2015).1'9 The “intermediate” category, term used in this study, is designed
to the connection between antibiotic and bacterial samples, for which the response
degrees in blood and tissue levels may be lower than those obtainable by susceptible
samples.(1?

The prevalent use of brood spectrum antibiotics has led to the occurrence of antibiotic
resistant strains of bacterial group; including E. coli. spp.® High degrees of resistance
have been mostly detected in bacteria that source common health problems. In the
present study large number of the isolated bacteria strains were resistant to ceftriaxone
drugs which are in agreement with 2014 WHO reports.(!) Totally, 604 bacterial isolates
were obtained from 280 (46.3%) female and 324 (53.6%) male patients.

The majority of these isolates were Escherichia coli spp which is a gram-negative
bacterium. Similarly, other research finding reported that Escherichia coli spp
exhibited the highest isolates from clinical specimens.® For E. coli spp, 50% of
isolates were resistant to ceftriaxone. This could be owing to the high degree of
adaptive alteration. Resistant organisms transmission their resistant genes either to
their progeny by replication or by conjugation where the plasmids carrying the
resistant gene are exchanged between the adjacent organisms.(1%2%

This uropathogen is the major extended spectrum beta-lactamase (ESBL) producer,
severely limiting the therapeutic management in cases of urinary tract infections!
Hence, isolates of these strains have relatively high abilities of developed resistance
developing resistance.” Additionally, most of Escherichia coli spp isolated from the
entire specimen were found to be resistant to the action of Roephin in the current study.
One of the reasons of the resistance mechanism to beta-lactam antibiotics such as
Rocephin is because this bacteria produce betalactamase enzymes such as in Gram
negative bacteria E. coli spp which synthesize the enzyme beta-lactamase AmpC. This
enzyme can hydrolyze the betalactam ring of the ceftriaxone antibiotic so that the
antibiotic cannot work.!® It was also discovered that the percentage of resistance to
Rocephin amplified meaningfully for Escherichia coli spp infections since 2004.(1%
Also, other research discovery reported that Escherichia coli spp showed the
maximum resistance to Roephin.!'"*!%) K/ebseilla spp were more resistant to Rocephin
in this study. Similarly, other research finding reported that Klebseilla spp exhibited
the highest resistance to Rocephin.® The majority of streptococcus pneumoniae were
more resistant to Rocephin in this study. However, it is in line with other study showed
in different areas which reported the resistant of the strains towards the rocephin.
Staphylococcus aureus strains were found to be more resistance to ceftriaxone and
rocephin which is inconsistent with previous study in which most of the strains were
susceptible.® similarly, in vitro antimicrobial study in in Karachi,” Pakistan revealed
that most of the isolated staph aureus were resistant to it.!!? Proteus spp tested isolates
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were resistant to rocephin. Similarly, in vitro antimicrobial study in Senegal revealed
that most of the isolated Enterobacteriaceae strains were resistant to rocephin.(!®

Recommendations

Our results recommend ceftriaxone as the drug of optimal for the treatment of
patients. Antimicrobial stewardship programs are highly needed to screen and control
antimicrobial intake, which in turn could assistance in stoppage the increasing disaster
of antimicrobial resistance.

Conclusion

Rocephin is becoming a first-line another procedure for the treatment of gram negative
and gram positive Bactria.
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