Int J Epidemiol Health Sci 2021;2: 08 Original Article

doi: http//doi.org/10.51757/1JEHS.2.3.2021.47993

Epidemiology of kidney stone and bacterial strains with antibiotic resistance in Shiraz,
southwest of Iran, 2014-2019

Farshad Kakian 1, Mohammad Ghasemi Palangi 2, Nahal Hadi **

! Department of Bacteriology and Virology, School of Medicine, Shiraz University of Medical
Sciences, Shiraz, Iran
2 School of Medicine, Shiraz University of Medical Sciences, Shiraz, Iran

*, Corresponding author: Nahal Hadi, Department of Bacteriology and Virology, School of Medicine,
Shiraz University of Medical Sciences, Shiraz, Iran. E-mail: hadina@sums.ac.ir.

Cite this article: Kakian, F.; Ghasemi Palangi, M.; Hadi, N. kidney stone and bacterial strains with antibiotic
resistance in Shiraz, southwest of Iran, 2014-2019. Int J Epidemiol Health Sci 2021;2: e08.
Do0i:10.51757/1JEHS.2.3.2021.47993

Abstract

Background: Urinary stones are one of the major health problems worldwide and a significant part of referrals to
physicians. Also, growing antibiotics resistance is an important concern. The purpose of this study was to evaluate the
prevalence of urinary stones and bacterial strains with antibiotic resistance in women admitted to shiraz, southwest of
Iran, from 2014 to 2019.

Methods: In this period, all women admitted to the Zeinabieh Hospital were evaluated. The frequency of urinary
stones and bacterial strains and antibiogram patterns of bacterial isolates were investigated from 2014 to 2019.
Antibacterial susceptibility testing was done by disk diffusion method, fulfilling the standard criteria of “Clinical and
Laboratory Standards Institute (CLSI) Performance Standards for Antimicrobial Susceptibility”.

Results: Out of 101 isolates, the identified gram-negative bacteria were E. coli (68.3%), Klebsiella (6.9%),
Enterobacter (6.9%), Pseudomonas (5%), Proteus (1%), and Acinetobacter (1%). Of gram-positive strains,
Coagulase-positive Staphylococci (5.9%), coagulase-negative Staphylococcus (CONS) (3%) and Non-Hemolytic
Streptococci (2%) were identified. Also, the frequency of urinary tract stones was about 5%. Four cases of kidney
stones were associated with E. coli and one case with Klebsiella. All isolates had the highest resistance to co-
trimoxazole (62.5%), Ampicillin and Nalidixic acid.

Conclusion: _In this study, no association was found between the type of bacteria and urinary stone. From the variable
bacteria isolated, the highest rate of E. coli (as an important pathogen) was confirmed. Also, most of the bacterial
isolates were resistant to multiple antibiotics, although Amikacin and nitrofurantoin (as the empirical therapy in our
hospital) were dominated.
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Introduction material (kidney stone) grows in the urinary tract (4).

Urinary stones are the third most common affliction of

Bacterial infections pose a serious threat to the health
of society and individuals. Urinary tract infections are
one of these infections (1). Most women experience
this condition at least once in their lifetime. The
incidence of urinary tract infections in adult women is
about 30 times higher than men (2,3).

Kidney stone disease, too recognized as
nephrolithiasis or urolithiasis, is when a solid piece of

the urinary tract. These stones can increase in urinary
tract infections and pathological conditions of the
prostate (5).The occurrence of kidney stone has
increased during the 20th century. It happens in up to
15% of the population of the United States. The rate of
new cases and recurrences may continue to increase.
So, new methods in treatment and prevention could

www.ijehs.com 2021, Vol. 2: e08

CCBY 4.0


http://www.ijehs.com/
mailto:hadina@sums.ac.ir
http://www.ijehs.com/article_44700.html

Kakian, F. et al

have a vast economic influence over in terms of
reduced morbidity (6).

Among the bacteria that cause urinary tract infections;
Urease-producing species such as Proteus, Klebsiella,
and Pseudomonas cause most infectious stones. Also,
microorganisms that do not produce urease, such as
Escherichia coli and Enterobacter, with different
mechanisms can be involved in the formation of
urethral stones (7-9). In the absence of control and
increasing antibiotic resistance, we will face an
increase in antibiotic-resistant bacterial species and an
increase in treatment failure (10, 11).

Urinary stones have been considered as one of the
health problems in our country and are a significant
part of referrals to doctors. Urinary tract infections,
which are common in women, are also a cause of
economic and medical problems. The purpose of this
study was to evaluate the prevalence of urinary stones
and bacterial strains with antibiotic resistance in
women admitted to shiraz from 2014 to 2019.

Methods

This retrospective study was done on records of the
cultures and ultrasound done for women admitted to
the Zainabieh Hospital, a chief teaching hospital
affiliated to Shiraz University of Medical Sciences,
and the main referral center of women in southwest of
Iran during the period of 2014-2019.

A checklist was designed to collect data including age,
culture, antibiotic sensitivity test and ultrasound of the
urinary system results. Culturing done on blood agar
and MacConkey agar. Bacteria that have grown from
culture were recognized by morphology features, gram
staining and biochemical tests such as Triple Sugar
Iron test (TSI), Simon citrate, Methyl Red / Voges-
Proskauer (MR/VP), SIM (Sulfide, Indole, Motility),
Oxidase and Catalase, etc.
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The disk diffusion method (Kirby-Bauer) was used to
determine the antimicrobial susceptibility on Mueller-
Hinton agar medium according to guidelines of
Clinical Laboratory Standards Institute (CLSI).

The performed antibiogram disks included
Ciprofloxacin (CIP, 5 mcg), Gentamicin (GM, 10
mcg), Imipenem (IPM, 10mcg), Vancomycin (V, 30
mcg), Amikacin (AMK, 30 mcg), Cefixime (CFM),
Cotrimoxazole (CTX 25 mg), Cefepime (FEP),
Nalidixic acid (NAL), Ampicillin (AMP) and
Nitrofurantoin (NF).

For analyses data used a SPSS 21.0 software. Also,
Student’s t-test and pair t test used for data. The
variables were expressed by number and percent and
Chi-square test was carried out to highlighting the
associations between them. In all tests the significance
level and relation between variables was defined as
P<0.05.

Results

In this study, by reviewing the records of all patients,
101 cases of UTI were observed. The mean age of
patients was 36.58, with a standard deviation of 16.72
years (Minimum: 18 years; Maximum: 91 years). The
median age of patients was 31 years.

Bacteria isolated

In our study, Escherichia coli was the most common
bacterium with 68.3%, followed by Klebsiella spp.
and Enterobacter with 6.9%. Also, among gram-
positives bacteria, coagulase-positive Staphylococcus
was the most frequency (figure 1). In all years, E. coli
has been the most common bacterium with 60%. _In
addition, no significant difference was found between
the year and the type of bacteria.
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Staphyiococei
Bacteria
Figure 1. Distribution of bacteria strains from 2014 to 2019
CONS: Coagulase-negative Staphylococcus
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Figure 2. Antibiotic resistance in E. coli
CIP= Ciprofloxacin, AMK= Amikacin, and GM= Gentamicin
Percent
100 100
100
90 75
80
70

60

50
50 40
40 25
30
e o0
0 A _—

Ampicillin Nalidivic Cefixime CIP Nitrofirantoin AMK GM  Cotrimoxazol
acid

Antibiotic

Figure 3. Antibiotic resistance in Coagulase-positive Staphylococci

CIP= Ciprofloxacin, AMK= Amikacin, and GM= Gentamicin
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Figure 4. Antibiotic resistance in Enterobacter
CIP= Ciprofloxacin, AMK= Amikacin, and GM= Gentamicin
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Figure 5. Trend of antibiotic resistance during 2014 to 2019

CIP= Ciprofloxacin, GM= Gentamicin, IPM= Imipenem, V= Vancomycin AMK= Amikacin, CFM= Cefixime,
CTX= Cotrimoxazole, FEP= Cefepime, NAL= Nalidixic acid, AMP= Ampicillin and NF= Nitrofurantoin
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Urinary (kidney) stone

Out of 101 patients with urinary tract infections, 55
had ultrasound of the urinary tract, of which only 5
were found to be urinary (kidney) stone. Four cases of
urinary (kidney) stone were associated with E. coli and
one case with Klebsiella. No significant relationship
was found between the stone and the type of bacteria.
In each of the years 2014 to 2017, one stone was
observed each year and in 2018, two stones. There was
also no significant relationship between stone and
year. In people who had stones, the mean age was 29.6
and in people who did not have stones, the mean age
was 37.3, but there was no significant relationship
between stones and age.

Antibiotic Resistance

In this study, the highest resistance among different
bacteria, on average, was related to cotrimoxazole
(62.5%), then ampicillin (61.4%), nalidixic acid
(51.8%), cefixime (50.8%), ciprofloxacin (29.5%),
gentamicin (20.5%), nitrofurantoin (17.6%), and
amikacin (11%) respectively. Vancomycin was tested
on 19 isolates that 78.9% of the bacteria were resistant.
Imipenem was also tested on 25 isolates that were only
4% resistant. Cefepime was also tested on 8 isolates, 3
isolates of which were resistant. E. coli has the highest
resistance to cotrimoxazole and the lowest resistance
to nitrofurantoin (figure 2). Also, vancomycin was
tested on 9 isolates, of which 6 (66.7%) were resistant
to vancomycin. No isolate has been resistant to
imipenem.

Staphylococcus coagulase positive had the highest
resistance to cefixime and ampicillin. One isolate was
resistant to imipenem and vancomycin and two
isolates were resistant to cefoxitin (figure 3).
Pseudomonas also had the highest resistance to
nalidixic acid and cotrimoxazole. There was no
resistance to vancomycin and imipenem. Klebsiella
has the highest resistance to nitrofurantoin. Also, three
isolates of Klebsiella in this study were resistant to
vancomycin. But in Enterobacter, the highest
resistance to ciprofloxacin, cefixime and nalidixic acid
was observed (figure 4).

Three isolates in Enterobacter were resistant to
vancomycin and one isolates was resistant to
cefepime. Resistance to gentamicin, amikacin and
nitrofurantoin was also not observed in this bacterium.
Also, resistance in bacteria by year, cotrimoxazole has
been high in all years and resistance to ampicillin has
been high in all years except 2015. There has been a
significant difference in resistance to ciprofloxacin,
and in 2018 and 2019, resistance to this antibiotic
increased. Also, Resistance to nalidixic acid increased

in 2018 and 2019. Figure 5 shows the trend of
antibiotic resistance by year with different colors.

Discussion

In most cases UTI are treated experimentally before
the infectious agent and its pattern of antibiotic
resistance are detected. Continuation of experimental
administration in any region without knowledge of the
common causes of infection and their resistance
pattern increases the prevalence of antibiotic
resistance. Therefore, to properly treat patients and
choose the right antibiotics, it is necessary to
determine the pattern of antibiogram and the
prevalence of various bacteria in urinary tract
infections. In current study,

E. coli was the most common bacterium, followed by
Klebsiella spp. and Enterobacter and coagulase-
positive Staphylococcus. In a similar study by Heidari
etal., In Iran, E. coli was the most common bacterium
isolated from patients with urinary tract infections, but
after that, coagulase-positive Staphylococcus was the
most abundant (12). Also, in a study Isberg et al., E.
coli had the highest prevalence of urinary tract
infections (13). A study in Nigeria found that E. coli
and coagulase-positive Staphylococcus were most
common in UTI of women, which is consistent with
this study (14).

In this study, all isolates had the highest resistance to
co-trimoxazole, Ampicillin and Nalidixic acid and had
lowest resistance to imipenem. Saleh et al., Show that
the sum of different isolates had the highest resistance
to cotrimoxazole, which is consistent with our study.
They also showed E. coli has the highest resistance to
nalidixic acid (54.18%), which differs from the results
of the present study (15). In a similar study, Baghani
et al., Showed the lowest resistance in imipenem (2).
In a similar study, Isvand et al., Also showed that E.
coli has the lowest resistance to nitrofurantoin (3). In
a similar study conducted by Ghadage et al.,
Nitrofurantoin is a best antibiotic for the treatment of
UTI and isolated bacteria have shown high resistance
to ampicillin and cotrimoxazole.

In the present study, nitrofurantoin and amikacin are
recommended to cure urinary tract infections (16).
Also, in our study, the frequency of urinary tract stones
was about 5%. Four cases of kidney stones were
associated with E. coli and one case with Klebsiella.
The prevalence of urinary tract stones is increasing,
the main reason for which is the change in people's
lifestyle and urinary tract infection. In a similar study
conducted by Mohkam et al., the prevalence of kidney
stones was 17% and 19.8% of urinary tract stones were
associated with urinary tract infections (17).
Furthermore, Nito et al. Show that people who are
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familial are prone to stone making if encounter by E.
coli, they are more likely to produce infectious stones
(18).

Conclusion

The results of the present study showed that during this
6-year period, resistance to ciprofloxacin increased
over time. Also, resistance to other antibiotics such as
cotrimoxazole, ampicillin, nalidixic acid and cefixime
is high and this could be an alarm signal for the
Healthcare. Therefore, physicians’ awareness of
antibiotics profile in any country is very importance.
Therefore, controlling the increase of this resistance is
needed to prevent the over-the-counter use of
antibiotics.
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