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Abstract  External quality assessment (EQA) is a commonly used tool to track the performance of laboratory tests. 

Medical laboratories play a central role in health care. Many laboratories are taking a more focused and stringent approach to 

quality system management. Clinical laboratory analysis techniques are of great help to clinical doctors in making medical 

decisions, so they must be reliable and accurate. Unfortunately, no laboratory tests or devices are reliable, and errors can 

occur in the pre-analysis, analytical and Post-analysis stages of the test. Evaluation of potential error-causing conditions is an 

important part of "laboratory" testing to detect and prevent errors in time before the patient is harmed. 
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1. Introduction 

In modern medicine, clinical laboratory data comprise a 

very large portion of patient care. More than half of a 

doctor’s decisions are thought to be influenced by laboratory 

data. [24] Nearly 94% of electronic medical record requests 

in one large medical center that monitors information flow 

were for laboratory testing. [23] Poor quality laboratory tests 

have significant financial, health, and social impacts, and 

quality improvement is very beneficial for the future. [22]  

It is estimated that 70-80% of clinical decisions are made 

based on information provided by laboratories. [9] Therefore, 

it is necessary to develop reliable quality assurance tools to 

assess laboratory performance, [21] a very important factor 

in the care of patients, their treatment and epidemiological 

control was considered, [8] especially during epidemics, 

medical laboratory diagnostics formed the main diagnostic 

of infectious diseases. [7] 

Infectious diseases and related deaths continue to pose   

a serious threat to the health and lives of people around   

the world. [6] Urinary tract infection (UTI)  is the most 

common worldwide and has now become a health problem. 

[20] UTI is one of the most common bacterial infections seen 

in primary care and thus one of the most common indications 

for which antibiotics are precribed. [19] UTI are widespread 

bacterial infections that affect 150 million people worldwide 

every year. [5] The etiological  

 

* Corresponding author: 

bagda.seyfullaeva1991@gmail.com (Seyfullaeva Bagdagul Skenderbekovna) 

Received: May 14, 2025; Accepted: Jun. 12, 2025; Published: Jul. 10, 2025 

Published online at http://journal.sapub.org/ajmms 

 
 

structure of UTI pathogens is dominated by uropathogenic 

Escherichia coli (UPEC), which causes up to 90% of 

out-of-hospital and up to 50% of hospital cases of UTI.    

[4] The most common among women compared to men is 

approximately 90% of all UTI in young women are caused 

by E. coli which is a gram-negative. [18] Data show that a 

single episode of cystitis during life activity in women with a 

prevalence of UTI  develops at the age of 20%, 18-20 years, 

and its prevalence increases over time. To form an idea of 

the state of antibiotic resistance of uropatogens, it is usually 

E. coli. resistance data is analyzed. [3] Escherichia coli (E. 

coli) and Klebsiella pneumoniae (K. pneumoniae) are among 

the most important gram-negative pathogens in the hospital 

setting, accounting for around one fifth of all pathogens 

causing healthcare-associated infections in the USA. [17] 

The use of antibacterial drugs (ABD) is considered as one 

of the effective ways to treat UTI. The effectiveness of such 

therapy depends on the sensitivity of the pathogen to the 

ABD used. [4] One of the most important stages of research 

in any laboratory, including bacteriological Laboratories,  

is due to the fact that a thorough and reliable work is carried 

out on timely analysis techniques, and it is important to 

organize and qualitatively conduct all the stages of laboratory 

research before analysis (Preanalytical), analytical and Post- 

analysis. [2] The quality of laboratory diagnostics depends 

on the reception and supply of pathological material carried 

out in microbiological laboratories –the preanalytic stage, as 

well as the analytical stage, which consists of cultural studies. 

[1]  

External quality assessment (EQA) is a commonly used 

tool to track the performance of laboratory tests. [16] External 
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quality assessment-from time to time by an external 

organization, the laboratory is carried out by checking the 

results. Any well-organized quality external assessment 

system is designed to compare the results of the analysis 

between laboratories in order to harmonize the results of the 

laboratory. [2] This is best performed using EQA, with the 

aim being the reduction of incorrect results  to a minimum. 

[15] EQA is nowadays available to some degree in all 

developed healthcare systems and is a averages to improving 

the quality of laboratory performance. [14] Participation   

in EQA may be voluntary, although a prerequisite for 

accreditation, or may be mandatory, for licensing, [13] 

however, in our country there is no system for conducting 

EQA  for bacteriological laboratories. In this regard, we will 

consider the most stable E.coli for creating a EQA panel, we 

aimed to identify coli strains. 

2. Materials and Methods 

The research work was carried out in accordance with the 

cooperation agreement between SDS and the of Republican 

Specialized Scientific and Practical Medical Center for 

Epidemiology, Microbiology of Infectious and Parasitic 

Diseases (RSSPMCEMIPD) within the framework of the 

project № 5 NU2HGH000089-04-00 “Expansion of the 

epidemiological control network to combat the problem of 

resistance to antimicrobial drugs in the Republic of 

Uzbekistan”. Pure cultures brought to the RSSPMCEMIPD 

Antimicrobial Resistance Center (ARC) were surged and 

planted in nutrient media produced by «HiMedia» and put on 

the 35°±1 thermostat. Morphological, tinctorial, cultural and 

biochemical characteristics of overgrown colonnades were 

studied. The interpretation of antimicrobial drug sensitivity 

levels and test results was conducted in two different   

ways: the disc-diffusion method was interpreted based on the 

European Committee's methodical guide to antimicrobial drug 

sensitivity (Europen Committee on Antimicrobial suspension 

Testing (EUCAST 2023-y)). Nutrient media Himedia (India) 

and antimicrobial discs produced by Liofilchem (Italy) were 

used. 

A dispenser instrument was used when placing disks on 

the surface of the Muller Hinton feed medium. The advantage 

of this tool is that the antibiotics being administered fall at 

the same distance, and their sterility is fully ensured, 

absorbed from time. All strains were found to have levels of 

sensitivity to downstream antibiotics: Ampicillin AMP 10, 

Amoxicillin clavulanic acid AUG 10- 20, Ciprofloxacin CIP 

5, Levofloxacin LEV 5, Amicacin AK 30, Gentamicin CN 

10, Meropenem MRP10, Imipenem IMI 10, Ceftriaxone 

CRO 30, Ceftazidime CAZ 10, Cefepime FEP 30, 

Piperacillin-tazobactam TZP 36.  

In recent years, isolated culture identification (ID) and 

antimicrobial susceptibility testing (AST) systems detection 

have been compiled and automated. The effectiveness of this 

method, mainly bacteriology, is aimed at freeing specialists 

from manual work in a long process of identification and 

reducing the period of diagnosis of infectious diseases as 

well.  

Phoenix identification system (ID). We studied our 

study in parallel with the BD Phoenix (USA) bacteriological 

Analyzer using panels NID (REF) -448008 when ID and 

NMIC-600 (REF) -449055 when determining AST levels. 

The Phoenix ID method uses modified conventional, 

fluorogenic, and chromogenic substrates. Research-use-only 

combination panels for both identification and susceptibility 

testing were used for this comparison. The ID side contains 

45 wells with dried biochemical substrates and 2 fluorescent 

control wells. The ID broth was inoculated with bacterial 

colonies adjusted to a 0.5 McFarland standard by using a 

CrystalSpec nephelometer (BD Diagnostics), according to 

the manufacturer's recommendations.  

Phoenix system antimicrobial susceptibility testing. 

The AST side of the combination panel contains up to 84 

wells with dried antimicrobial panels and 1growth control 

well.  

The assay is a broth-based microdilution test. The system 

uses a redox indicator for the detection of organism growth 

in the presence of an antimicrobial agent. The previously 

described (25 μl) of the standardized ID broth suspension 

was transferred to the AST broth, yielding a final concentration 

of approximately 5 × 105 CFU/ml. Quality control was 

performed according to the manufacturer’s recommendations. 

The specimen was logged and loaded into the instrument 

within the specified timeline of 30 min. [11-12] The 

reference strain NCTC (national Collection of Type Cultures) 

Escherichia coli 12241 was used. The obtained sensitivity 

results were processed using the WHONET and Microsoft 

Excel programs. 

In Lyophilization, or freeze drying, there is a water is 

frozen, followed by its removal from the sample, initially   

by sublimation (primary drying) and then by desorption 

(secondary drying). In this process, the moisture content of 

the product is reduced to such a low level that does not 

support biological growth or chemical reactions which gives 

the stability to the formulation.[10] Benchtop Freeze Dryer 

was carried out on the INFITEK LYO60B-1s apparatus, 

which included several stages. The LYO60B-1s sublimation 

dryer operates at excessively low temperatures (-60 degrees 

C) and vacuum is used to remove moisture from microorganisms. 

Lyophilization was carried out in smooth-mouthed penicillin 

vials of 10 ml. Lyophilization process: in the first step, 

biomaterials are frozen at a temperature of minus 60 degrees 

C. In the second stage, the initial drying is carried out, at 

which time the Frozen Free Moisture is sublimated under the 

influence of vacuum and heat. The third stage is the final 

drying of the product, in the process of which the remaining 

moisture is removed. The lyophilization process takes 18-22 

hours. Principle of the process through the basis of 

formulation, freezing, primary drying and secondary drying. 

Lyophilized formulation not only has the advantage of better 

stability, but also provide easy handling that is shipping and 

storage. [10] 
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3. Results 

To form the EQA panel, the stability of antimicrobial 

sensitivity properties of 40 E.coli strains and one control 

strain E.coli NCTC 12241 were studied. All strains were 

identification as E.coli. To study the stability of the 

sensitivity properties of E.coli strains to antimicrobial drugs, 

at the initial stage, strains stored in frozen form at a 

temperature of minus 80 degrees C were studied. Each strain 

was tested five times (in1 month, in 2 months, in 4 months, in 

6 months and after 1 year) before freeze-drying, as well as 

one month, 3 and 6 months after freeze-drying.  The results 

of the AST were analyzed by the stability of sensitivity 

properties-resistance of strains to antimicrobial drugs. 

In most clinical microbiology laboratories, the disc-diffusion 

method is the primary method for determining antimicrobial 

susceptibility. The composition of the antibiotic panel is 

flexible and allows the clinical laboratory to easily modify 

the panel according to its needs. This method has its 

disadvantages, such as the competence of the employee and 

the variability of results, labor costs associated with manual 

measurements and manual documentation of test data. 

The first step of the analysis to compare the stability of the 

sensitivity-resistance results of E.coli strains, was to 

calculate the values of the average values of the range of 

lysis of strains, in mm, against antimicrobials (Table 1). 

In this analysis, the results of different antibiotics on E. 

coli after 1 month, 2 months, 4 months, 6 months, 1 year the 

start of the experiment are discussed. The focus is on the 

average values of the bacterial growth suppression zone, the 

standard error of the average and the 95% confidence 

interval (CI), which shows the range of possible values of the 

average with 95% probability. Analysis of these results 

showed that the antibiotic Ampicillin AMP10 (95% - 0-0.1) 

Amikacin AK30 (95% - 0.1-0.3), Piperacillin-tazobactam 

TZP 36 (95% - 0.1-0.3) confidence interval shows moderate 

spread of values but their upper limit remains low compared 

to other drugs. This suggests that bacterial resistance to this 

antibiotic is high. To Amoxicillin clavulanic acid AUG 

10-20 (95% - 1.6-4.1) the zone of suppression is significantly 

higher than Ampicillin 10, indicating greater efficacy. 

However, the standard error is higher, indicating possible 

variations in efficacy across samples. For Ciprofloxacin CIP 

5 (95% - 0.3-0.7), Levofloxacin LEV 5 (95% - 0.2-0.6), 

Ceftriaxone CRO 30 (95% - 0.5-1.2) and Gentamicin CEN 

10 (95% - 0.2-0.4), the confidence interval is quite wide, 

indicating significant variation in results. Meropenem 

MRP10 (95% - 0.6-1.7) and Imipenem IMI10 (95% - 0.6-1.6) 

showed the most effective antibiotic in this study. The 

narrow confidence interval indicates the stability of the data. 

Thus, each antibiotic shows different trends of suppression 

zone variation depending on storage time: the most stable 

antibiotics-suppression zone is practically unchanged (e.g. 

Ampicillin AMP10, Amikacin AK30, Piperacillin-tazobactam 

TZP 36). Antibiotics with fluctuations-suppression zone 

values change at different storage times (e.g. Ceftazidime 

CAZ 10, Ciprofloxacin CIP 5, Levofloxacin LEV 5). This 

may indicate the influence of external factors or gradual 

adaptation of bacteria and antibiotics with a drop in efficacy - 

significant decrease in the suppression zone (e.g. Imipenem 

IMI 10, Ceftriaxone CRO 30).  

The narrowest confidence intervals are for Amikacin 

AK30 and Meropenem MRP10, which indicates high stability. 

Cefepime FEP 30 and Ceftazidime CRO 10 have wide 

confidence intervals, which may indicate a high variability 

of the result. Antibiotics with wide confidence intervals 

require additional studies to confirm their stability. 

Next, we performed analysis of variance (ANOVA) to test 

whether there were statistically significant differences 

between groups of data representing changes in E. coli strain 

resistance as a function of storage time and analysis with  

95% confidence interval determination (Table 2).  

Table 1.  Average lysis range of E. coli strains, in mm, to antimicrobial agents 

Antibiotic 

E.coli (n=40) ↓ 

95% 

CI 

↑ 95% 

CI In 1 

month. 

In 2 

month . 

In 4 

month. 

In 6 

month. 

After 1 

year 

Ampicillin AMP 10 6,7±0,5 6,7±0,5 6,6±0,4 6,8±0,5 6,8±0,5 0,0 0,1 

Amoxicillin clavulanic acid 

AUG 10- 20 
13,0±0,9 13,1±0,9 8,0±0,7 14,9±0,8 14,9±0,8 1,6 4,1 

Ciprofloxacin CIP 5 8,7±1,1 7,8±0,9 8,8±1,0 9,0±1,1 9,0±1,1 0,3 0,7 

Levofloxacin LEV 5 8,2±1,0 7,7±0,9 8,5±0,9 8,6±1,1 8,6±1,1 0,2 0,6 

Amikacin AK30 18,4±0,4 18,7±0,4 19,0±0,2 18,8±0,2 18,8±0,2 0,1 0,3 

Gentamicin CN 10 14,3±0,9 14,3±0,9 14,0±1,0 13,7±1,0 13,7±1,0 0,2 0,4 

Meropenem MRP10 25,5±0,5 25,4±0,4 23,3±1,1 26,2±0,8 26,2±0,8 0,6 1,7 

Imipenem IMI 10 24,5±0,6 25,2±0,3 22,3±0,7 23,3±0,7 23,3±0,7 0,6 1,6 

Ceftriaxone CRO 30 8,8±1,0 9,8±1,0 7,6±0,8 8,2±1,0 8,2±1,0 0,5 1,2 

Ceftazidime CAZ 10 14,0±1,1 15,3±1,2 10,5±1,0 10,1±1,0 10,1±1,0 1,4 3,6 

Cefepime FEP 30 11,6±1,2 10,9±12,2 13,8±1,2 12,5±1,1 12,5±1,1 0,6 1,6 

Piperacillin-tazobactam TZP 36 19,4±0,9 19,7±0,9 19,3±0,9 19,8±0,8 19,8±0,8 0,1 0,3 
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Table 2.  Data analysis of antimicrobial susceptibility test data of E. coli strains for stability properties - by disk-diffusion method 

Antibiotic 

E.coli (n=40) (R)(%) 

CV 95% CI In 1 

month. 

In 2 

month. 

In 4 

month. 

In 6 

month. 

After 1 

year 

Ampicillin AMP 10 95,0 95,0 95,0 95,0 95,0 0,0  

Amoxicillin clavulanic acid AUG 

10- 20 
92,5 90,0 97,5 95,0 95,0 1,3 90,5-97,5 

Ciprofloxacin CIP 5 90,0 92,5 92,5 90,0 90,0 0,6 89,3-92,7 

Levofloxacin LEV 5 90,0 92,5 92,5 90,0 90,0 0,6 89,3-92,7 

Amikacin AK30 7,5 7,5 7,5 7,5 7,5 0,0  

Gentamicin CN 10 47,5 45,0 42,5 47,5 47,5 1,0 43,2-48,8 

Meropenem MRP10 2,5 0,00 15,0 5,0 5,0 2,5 
- 1,6 

-12,6 

Imipenem IMI 10 2,5 0,00 10,0 7,5 7,5 1,8 0,4-10,6 

Ceftriaxone CRO 30 95,0 95,0 97,5 92,5 92,5 0,93 91,9-97,1 

Ceftazidime CAZ 10 72,5 70,0 92,5 90,0 90,0 4,8 69,5-96,4 

Cefepime FEP 30 92,5 92,5 92,5 92,5 92,5 0,0  

Piperacillin-tazobactam TZP 36 40,0 40,0 40,0 32,5 32,5 1,8 31,9-42,1 

Note: 95% confidence interval (CI) is the range of values in which the true value of resistance is found with 95% probability; 

Coefficient of variation (CV) is the average sensitivity values of bacteria over time. 

Table 3.  Average minimum inhibitory concentration (MIC) of E. coli, in mg/l, to  antimicrobial agents 

Antibiotic 
E.coli (n=40) (R) 

CV% 95% CI 
In 2 month. In 4month. In 6month. After 1 year 

Ampicillin AMP 10 15,3±0,4 15,0±0,5 14,9±0,5 14,9±0,5 1,3 14,7-15,3 

Amoxicillin clavulanic 

acid AMC 20-10 

13,0±0,7 

2,3±0,2 

12,2±0,7 

2,0±0,0 

13,0±0,7 

2,2±0,2 

13,0±0,7 

2,2±0,2 
3,1 12,2-13,4 

Ciprofloxacin CIP 5 0,9±0,0 0,9±0,0 0,9±0,0 0,9±0,0 0  

Levofloxacin LEV 5 1,9±0,1 1,9±0,1 1,8±0,1 1,8±0,1 3,1 1,76-1,94 

Amikacin AK30 8,0±0,0 8,0±0,0 8,0±0,0 8,0±0,0 0  

Gentamicin CN 10 4,1±0,5 4,1±0,5 4,3±0,5 4,3±0,5 2,7 4,0-4,4 

Meropenem MRP10 0,5±0,2 0,6±0,3 0,7±0,3 0,7±0,3 15,3 0,5-0,8 

Imipenem IMI 10 0,3±0,0 0,7±0,3 0,7±0,3 0,7±0,3 33,3 0,3-0,9 

Ceftriaxone CRO 30 3,8±0,1 3,8±0,1 3,7±0,1 3,7±0,1 1,5 3,7-3,8 

Ceftazidime CAZ 10 6,6±0,4 6,4±0,4 6,8±0,4 6,8±0,4 2,9 6,3-6,95 

Cefepime FEP 30 6,5±0,4 6,4±0,4 6,8±0,4 6,8±0,4 3,1 6,3-6,95 

Piperacillin  tazobactam 

TZP 36 

7,8±0,8 

4,0±0,0 

8,6±0,9 

4,0±0,0 

8,4±0,9 

4,0±0,0 

8,4±0,9 

4,0±0,0 
4,2 7,7-8,85 

Tigecycline TGC 15 1,7±0,1 1,3±0,1 1,3±0,1 1,3±0,1 14,3 1,1-1,7 

Trimethoprim 

sulfamethoxazole-SXT 

1,25-23 

7,0±0,4 

132,1±6,9 

6,5±0,4 

126,4±7,6 

6,7±0,4 

126,4±7,6 

6,7±0,4 

126,4±7,6 
61,96 1,3-194,6 

Ceftolozane tazobactam - 

C T 30-10 

2,0±0,2 

4,0±0,0 

2,0±0,2 

4,0±0,0 

2,1±0,2 

4,0±0,0 

2,1±0,2 

4,0±0,0 
38,99 0,9-4,1 

Note: 95% confidence interval (CI) is the range of values in which the true value of resistance is found with 95% probability; 

Coefficient of variation (CV%) is the degree of variability in bacterial sensitivity over time. 

 

ANOVA analysis of variance showed that F-statistic: 

0.0249 and p-value: 0.9988 or p-value > 0.05, this averages 

that there is no statistically significant difference in stability 

during long term storage, that is, E. coli resistance to 

antimicrobials remains stable during the storage period. 

According to the table we can see that most of the antimicrobials 

show stability (no significant variation). Meropenem MRP10 

(95% - - 1.6 -12.6) and Imipenem IMI 10 (95% - 0.4-10.6) 

show slight variations but they remain within random variations. 

Ceftazidime CAZ 10 (95% - 69.5-96.4) and Piperacillin- 

tazobactam TZP 36 (95% - 31.9-42.1) show a slight decrease 

in resistance but without statistical significance. 
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Table 4.  Analysis of antimicrobial susceptibility test data of E.coli strains for stability properties using NMIC-600 BD Phoenix panel 

Antibiotic 

E.coli (n=40) (R) (%) 

CV% 95% CI In 2 

month. 

In 4 

month. 

In 6 

month. 

After 1 

year 

Ampicillin AMP 10 92.5±4.2 90.0±4.7 90.0±4.7 90.0±4.7 1,2 88,6-92,6 

Amoxicillin clavulanic acid AMC 20-10 65±7.5 55±7.9 67.5±7.4 67.5±7.4 8,1 54,3-73,2 

Ciprofloxacin CIP 5 90.0±4.7 90.0±4.7 87.5±5.2 87.5±5.2 1,4 86,5-91,0 

Levofloxacin LEV 5 90.0±4.7 90.0±4.7 87.5±5.2 87.5±5.2 1,4 86,5-91,0 

Amikacin AK30 0.00 0.00 0.00 0.00 0  

Gentamicin CN 10 35.0±7.5 32.5±7.4 37.5±7.7 37.5±7.7 5,8 31,8-39,4 

Meropenem MRP10 2.5±2.5 5.0±3.4 5.0±3.4 5.0±3.4 24,7 2,4-6,4 

Imipenem IMI 10 0.00 5.0±3.4 5.0±3.4 5.0±3.4 57,7 -0,2-7,7 

Ceftriaxone CRO 30 92.5±4.2 92.5±4.2 90.0±4.7 90.0±4.7 1,4 88,95-93,5 

Ceftazidime CAZ 10 72.5±7.1 72.5±7.1 80.0±6.3 80.0±6.3 4,9 69,4-83,1 

Cefepime FEP 30 72.5±7.1 72.5±7.1 80.0±6.3 80.0±6.3 4,9 69,4-83,1 

Piperacillin tazobactam-TZP 36 27.5±7.1 35.0±7.5 32.5±7.4 32.5±7.4 8,5 26,8-36,9 

Tigecycline TGC 15 97.5±2.5 87.5±5.2 90.0±4.7 90.0±4.7 4,1 84,4-98,1 

Trimethoprim-  sulfamethoxazole SXT 

1,25-23 
82.5±6.0 75.0±6.8 77.5±6.6 77.5±6.6 2,7 74,8-82,7 

Ceftolozane  tazobactam CT 30-10 25,0±6,8 30.0±7.2 30.0±7.2 30.0±7.2 7,5 24,8-32,7 

Note: 95% confidence interval (CI) is the range of values in which the true value of resistance is found with 95% probability; 

Coefficient of variation (CV%) is the degree of variability in bacterial sensitivity over time. 

 

When grouping antimicrobial agents according to the 

stability of resistance of E. coli strains, we found that 

Ampicillin AMP 10, Ciprofloxacin CIP 5, Levofloxacin 

LEV 5, Cefepime FEP 30, Amikacin AK30 showed absolute 

stability: E. coli resistance to them did not change during the 

entire storage period. Insignificant changes (but without 

statistical significance) showed Amoxicillin clavulanic acid 

AUG 10- 20, Gentamicin CN 10, Ceftriaxone CRO 30, 

Ceftazidime CAZ 10, Piperacillin-tazobactam TZP 36. The 

resistance of E. coli to these drugs fluctuates, but without 

sharp spikes. Meropenem MRP10 (95% - - - 1.6-12.6), 

Imipenem IMI 10 (95% - 0.4-10.6) were found to be the most 

variable antimicrobials, they show the highest fluctuations 

but ANOVA showed that the changes are not statistically 

significant.  

Because the antimicrobial susceptibility data of strains 

supplied by the disk-diffusion method differed, we performed 

parallel AST on the NMIC-600 (REF)-449055 panel of a BD 

Phoenix bacteriological analyzer. Automated microbiology 

systems were designed, for rapid, reliable  and accurate 

bacterial ID and AST for most clinically encountered species.  

To evaluate the changes in the minimum inhibitory 

concentration (MIC, mg/L) of the antimicrobials during 

storage time and to identify the degree of stability of E. coli 

sensitivity, the following key parameters were presented for 

each antibiotic: Average value MIC - reflects the  minimum 

inhibitory concentration of the antibiotic over time; 95% 

confidence interval (CI) - shows the range within which the 

true MIC value is 95% likely to lie and coefficient of 

variation (CV%) - reflects the degree of variability in 

sensitivity. The higher the CV%,  the greater the variation in 

MIC (Table 3). Interpreting the results of the analysis we 

found that the completely stable antimicrobials (CV% = 0%) 

include Ciprofloxacin CIP 5 (0.9 mg/L, CV% = 0%) and 

Amikacin AK30 (8.0 mg/L, CV% = 0%). The MIC of these 

antibiotics did not change throughout the storage time and E. 

coli strains show complete stability of sensitivity to these 

antibiotics. Antibiotics with low variability (CV% < 2%)  

included Ampicillin AMP 10 (15.03 mg/L, CV% = 1.26%) 

and Ceftriaxone CRO 30 (3.75 mg/L, CV% = 1.33%). Minor 

variations in MIC were detected, but overall sensitivity remains 

stable. Possible causes of variation: natural variations in 

storage conditions. Antimicrobials with moderate variability 

(CV% = 3-4%) included Levofloxacin LEV 5 (1.85 mg/L, 

CV% = 3.12%) and Amoxicillin-clavulanic acid AMC 20-10 

(12.80 mg/L, CV% = 3.13%). Bacterial sensitivity varied 

slightly but not critically. The 95% confidence interval is 

narrow, indicating good predictability of variation. And 

antibiotics with high variability (CV% > 5%) which include 

Trimethoprim-sulfamethoxazole SXT 1,25-23 (126.4 mg/L, 

CV% = high) and Meropenem MRP10 (0.7 mg/L, CV% high). 

Thus, the most stable sensitivity parameters were 

Ciprofloxacin CIP 5, Amikacin AK30, Ampicillin AMP 10, 

Ceftriaxone CRO 30, moderate variability was observed for 

Levofloxacin LEV 5 and Amoxicillin-clavulanic acid AMC 

20-10 and high variability was observed for Meropenem 

MRP10 and Trimethoprim-sulfamethoxazole SXT 1,25-23, 

which requires additional control. 



 
A

m
er

ic
an

 J
o
u
rn

al
 o

f 
M

ed
ic

in
e 

an
d
 M

ed
ic

al
 S

ci
en

ce
s 

2
0
2
5
, 
1
5
(7

):
 2

1
5
6

-2
1
6
3
 

2
1
6
1
 

  

T
a

b
le

 5
. 

 
S

en
si

ti
v

it
y
-r

es
is

ta
n

ce
 s

ta
b

il
it

y
 i

n
d

ic
es

 o
f 

E
. 

co
li

 s
tr

ai
n

s 
d

u
ri

n
g

 s
to

ra
g
e 

b
y
 t

w
o

 m
et

h
o

d
s 

   

S
tr

ai
n
s 

A
m

p
ic

il
li

n
 A

M
P

 1
0

 
A

m
o

x
ic

il
li

n
 c

la
v

u
la

n
ic

 a
ci

d
 

A
U

G
 1

0
- 

2
0

 
C

ip
ro

fl
o
x

ac
in

 C
IP

 5
 

L
ev

o
fl

o
x

ac
in

 L
E

V
 5

 
A

m
ik

ac
in

 A
K

3
0

 
G

en
ta

m
ic

in
 C

N
 1

0
 

DDM 

-80degreesС 

DDM 

LD 

МIК 

-80degreesС 

МIК 

LD 

DDM 

-80degreesС 

DDM 

LD 

МIК 

-80degreesС 

МIК 

LD 

DDM 

-80degreesС 

DDM 

LD 

МIК 

-80degreesС 

МIК 

LD 

DDM 

-80degreesС 

DDM 

LD 

МIК 

-80degreesС 

МIК 

LD 

DDM 

-80degreesС 

DDM 

LD 

МIК 

-80degreesС 

МIК 

LD 

DDM 

-80degreesС 

DDM 

LD 

МIК 

-80degreesС 

МIК 

LD 

2
3

6
8
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

S
 

S
 

S
 

S
 

S
 

S
 

S
 

S
 

2
3

7
0
 

R
 

R
 

R
 

R
 

S
 

S
 

S
 

S
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

S
 

S
 

S
 

S
 

S
 

S
 

S
 

S
 

2
3

7
1
 

R
 

R
 

R
 

R
 

S
 

S
 

S
 

S
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

S
 

S
 

S
 

S
 

S
 

S
 

S
 

S
 

2
4

1
1
 

R
 

R
 

R
 

R
 

R
 

R
 

S
 

S
 

S
 

S
 

S
 

S
 

S
 

S
 

S
 

S
 

S
 

S
 

S
 

S
 

S
 

S
 

S
 

S
 

2
4

5
6
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

S
 

S
 

S
 

S
 

R
 

R
 

R
 

R
 

2
4

6
2
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

S
 

S
 

R
 

R
 

S
 

S
 

2
4

6
3
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

S
 

S
 

R
 

R
 

R
 

R
 

2
4

9
5
 

R
 

R
 

R
 

R
 

R
 

R
 

S
 

S
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

S
 

S
 

S
 

R
 

R
 

R
 

R
 

  

S
tr

ai
n
s 

M
er

o
p

en
em

 M
R

P
1

0
 

Im
ip

en
e
m

 I
M

I 
1

0
 

C
ef

tr
ia

x
o

n
e 

C
R

O
 3

0
 

C
ef

ta
zi

d
im

e 
C

A
Z

 1
0
 

C
ef

ep
im

e
 F

E
P

 3
0

 
P

ip
er

ac
il

li
n

-t
az

o
b

ac
ta

m
 T

Z
P

 

3
6
 

DDM 

-80degreesС 

DDM 

LD 

МIК 

-80degreesС 

МIК 

LD 

DDM 

-80degreesС 

DDM 

LD 

МIК 

-80degreesС 

МIК 

LD 

DDM 

-80degreesС 

DDM 

LD 

МIК 

-80degreesС 

МIК 

LD 

DDM 

-80degreesС 

DDM 

LD 

МIК 

-80degreesС 

МIК 

LD 

DDM 

-80degreesС 

DDM 

LD 

МIК 

-80degreesС 

МIК 

LD 

DDM 

-80degreesС 

DDM 

LD 

МIК 

-80degreesС 

МIК 

LD 

2
3

6
8
 

S
 

S
 

S
 

S
 

S
 

S
 

S
 

S
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

2
3

7
0
 

S
 

S
 

S
 

S
 

S
 

S
 

S
 

S
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

S
 

S
 

S
 

S
 

2
3

7
1
 

S
 

S
 

S
 

S
 

S
 

S
 

S
 

S
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

S
 

S
 

S
 

S
 

2
4

1
1
 

S
 

S
 

S
 

S
 

S
 

S
 

S
 

S
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

S
 

S
 

S
 

S
 

2
4

5
6
 

S
 

S
 

S
 

S
 

S
 

S
 

S
 

S
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

S
 

S
 

S
 

S
 

2
4

6
2
 

S
 

S
 

S
 

S
 

S
 

S
 

S
 

S
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

2
4

6
3
 

S
 

S
 

S
 

S
 

S
 

S
 

S
 

S
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

S
 

S
 

2
4

9
5
 

S
 

S
 

S
 

S
 

S
 

S
 

S
 

S
 

R
 

R
 

R
 

R
 

S
 

S
 

S
 

S
 

R
 

R
 

S
 

S
 

S
 

S
 

S
 

S
 

 

American Journal of Medicine and Medical Sciences 2025, 15(7): 2156-2163                   2161 
 



2162 Seyfullaeva Bagdagul Skenderbekovna and Abdukhalilova Gulnara Kudratullaevna Abdukhalilova: 

Stability Properties of Escherichia coli - to Form an External Quality Assessment Panel 

 

Analyzing the data, coefficient of variation (CV%) (Table 4), 

that is, the degree of variability of bacterial sensitivity over 

the storage period showed that of the fifteen antimicrobials 

offered by the manufacturer in the panel, three antimicrobials 

showed high stability (CV% < 2%), these were Ampicillin 

(Average: 90. 6%, CV% = 1.19%), Ciprofloxacin (Average: 

88.75%, CV% = 1.41%) and Levofloxacin (Average: 88.75%, 

CV% = 1.41%). These antibiotics show minimal changes in 

E. coli sensitivity over time. The narrow 95% confidence 

interval confirms the stability of the measurements and E. coli 

maintains sensitivity to these antibiotics at the same level.  

Two antimicrobials showed moderate variability (CV% = 

5-10%), they are Amoxicillin (Average: 63.75%, CV% = 

8.08%) and Clavulanic acid (Average: 63.75%, CV% = 

8.08%). The variability of sensitivity is higher than the 

previous group, also it may be due to the effect of storage 

conditions or adaptation of bacteria and 95% CI (54.28%   

– 73.22%) indicates significant variation in values. The 

remaining antimicrobials were categorized as antibiotics 

with high variability (CV% > 10%). High variability may 

indicate instability of E. coli resistance. Further monitoring 

and verification of storage conditions is required. Having 

analyzed the stability of sensitivity - resistance of E. coli 

strains, by two methods, we selected  E. coli 8 strains for 

lyophilic drying and further study of their stability. After 

lyophilic drying we tested the strains three times (after one 

month, 3 months and 6 months) for stability of sensitivity - 

resistance properties (Table 5). Analyzing the obtained data, 

we selected four strains that did not change their properties 

during the entire period of the study to create a panel of EQA. 

4. Conclusions 

Stability of microbial strains is the ability of bacteria or 

fungi to retain their biological properties (resistance, virulence, 

morphology, metabolic activity) during long-term storage or 

cultivation. The main factors affecting stability are genetic 

stability, that is the presence of plasmids and mutations   

can lead to changes in antibiotic resistance and some strains 

can lose or gain resistance depending on storage conditions. 

Storage methods also affect the stability of properties,   

such as cryopreservation (-80 degrees C, liquid nitrogen) or 

lyophilization (drying) maximizes the stability of the properties 

of microorganisms. Studies on the stability of E. coli strains 

showed that not all strains retain their properties during 

storage, only 15.0% of E. coli strains retained their properties 

and were selected to create a panel.  
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