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In addition, all of the four formulas were in disagreement with 
respect to TG level analysis (TG<200 mg/dl, TG 200-400 mg/
dl, and TG>400 mg/dl. Bland-Altman plot analysis showed p 
values less than 0.0001 for all calculations. Figure 3 shows the 
mean level of LDL-C of LDL-C groups. Correlation analysis 
showed moderate to high level of correlation for the Friedewald, 
Chen, and Hattori calculations, whereas the Anandaraja formula 
showed low to moderate correlation. Bland-Altman plot 
results and correlation analysis of the four groups are shown in 
Table 3. The Friedewald and the Anandaraja formulas mostly 
misclassified LDL-Group 3 subjects, whereas the Chen and the 
Hattori formulas mostly misclassified LDL-Group 4 subjects. 
The percentages of misclassification of the subjects with respect 
to calculated formulas are shown in Table 4.

Table 3 Correlation analysis and Bland-Altman plot results of LDL-C groups. 

LDL GROUP 1
 (<100 mg/dl, 
n=6701) 

Bland-Altman plot results Correlation 
analysis

Correlation 
analysis
(TG <200)

Correlation 
analysis
(TG 200-400)

Correlation analysis
(TG >400)

Mean Upper 
limit

Lower 
limit 

p r p r p r p r p

Friedewald LDL-C 6.31 39.01 -26.38 <0.0001 0.706 <0.001 0.766 <0.001 0.666 <0.001 0.643 <0.001
Chen LDL-C 2.09 29.58 -25.39 <0.0001 0.770 <0.001 0.784 <0.001 0.707 <0.001 0.595 <0.001
Hattori LDL-C 11.27 42.27 -19.28 <0.0001 0.703 <0.001 0.765 <0.001 0.664 <0.001 0.645 <0.001
Anandaraja LDL-C 1.25 36.57 -34.04 <0.0001 0.589 <0.001 0.652 <0.001 0.628 <0.001 0.638 <0.001
LDL GROUP 2
(100-130 mg/dl, 
n=11115) 

Bland-Altman plot results Correlation 
analysis

Correlation 
analysis
(TG <200)

Correlation 
analysis
(TG 200-400)

Correlation analysis
(TG >400)

Mean Upper 
limit

Lower 
limit 

p r p r p r p r p

Friedewald LDL-C 8.65 36.72 -19.41 <0.0001 0.616 <0.001 0.699 <0.001 0.648 <0.001 0.484 <0.001
Chen LDL-C 6.06 28.04 -15.51 <0.0001 0.713 <0.001 0.732 <0.001 0.680 <0.001 0.420 <0.001
Hattori LDL-C 15.18 42.04 -11.16 <0.0001 0.612 <0.001 0.697 <0.001 0.647 <0.001 0.483 <0.001
Anandaraja LDL-C -6.14 26.71 -38.38 <0.0001 0.459 <0.001 0.532 <0.001 0.581 <0.001 0.492 <0.001
LDL GROUP 3
(130-160 mg/dl 
n=10360) 

Bland-Altman plot results Correlation 
analysis

Correlation 
analysis
(TG <200)

Correlation 
analysis
(TG 200-400)

Correlation analysis
(TG >400)

Mean Upper 
limit

Lower 
limit 

p r p r p r p r p

Friedewald LDL-C 10.08 40.33 -20.15 <0.0001 0.571 <0.001 0.660 <0.001 0.625 <0.001 0.510 <0.001
Chen LDL-C 9.32 33.37 -14.72 <0.0001 0.671 <0.001 0.684 <0.001 0.661 <0.001 0.452 <0.001
Hattori LDL-C 18.49 47.14 -10.62 <0.0001 0.568 <0.001 0.658 <0.001 0.624 <0.001 0.510 <0.001
Anandaraja LDL-C 9.37 43.06 -24.32 <0.0001 0.447 <0.001 0.530 <0.001 0.578 <0.001 0.476 <0.001
LDL GROUP 4 (160-
190 mg/dl, n=954) 

Bland-Altman plot results Correlation 
analysis

Correlation 
analysis
(TG <200)

Correlation 
analysis
(200-400)

Correlation analysis
(TG >400)

Mean Upper 
limit

Lower 
limit 

p r p r p r p r p

Friedewald LDL-C 11.95 49.05 -25.14 <0.0001 0.389 <0.001 0.609 <0.001 0.584 <0.001 0.514 <0.001
Chen LDL-C 12.53 42.66 -17.59 <0.0001 0.442 <0.001 0.637 <0.001 0.630 <0.001 0.547 <0.001
Hattori LDL-C 22.01 57.07 -13.90 <0.0001 0.387 <0.001 0.608 <0.001 0.582 <0.001 0.511 <0.001
Anandaraja LDL-C 13.15 52.27 -12,59 <0.0001 0.383 <0.001 0.522 <0.001 0.534 <0.001 0.561 <0.001
LDL GROUP 5
(>190 mg/dl, n=712) 

Bland-Altman plot results Correlation 
analysis

Correlation 
analysis
(TG <200)

Correlation 
analysis
(TG 200-400)

Correlation analysis
(TG >400)

Mean Upper 
limit

Lower 
limit 

p r p r p r p r p

Friedewald LDL-C 13.75 58.67 -31.15 <0.0001 0.176 <0.001 0.226 <0.001 0.265 <0.001 0.353 0.044
Chen LDL-C 15.01 52.84 -22.81 <0.0001 0.260 <0.001 0.270 <0.001 0.316 <0.001 0.434 0.012
Hattori LDL-C 23.46 67.41 -17.30 <0.0001 0.174 <0.001 0.226 <0.001 0.264 <0.001 0.346 0.049
Anandaraja LDL-C 16.47 59.47 -26.51 <0.0001 0.121 <0.001 0.159 0.001 0.241 0.001 0.352 0.044

LDL-C: low density lipoprotein cholesterol.

Figure 3 - Comparison of direct LDL-C measurement with 
Friedewald, Chen, Hattori and Anandaraja formulas in LDL-C 
groups.
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Discussion
Our analysis indicates that all of the formulas tested 

underestimated the LDL-C concentration levels compared to 
direct enzymatic method and were in disagreement with it. The 
Bland-Altman plot results reveal a systematic and proportional 
bias in the four formulas. Further analysis of the data as a function 
of TG fractions indicates that there is no agreement between the 
calculated LDL-C values and the direct measurement values. 
Although Anandaraja formula had a slightly lower mean value 
than that obtained using the formula, the Chen formula had the 
narrowest range of limits of agreement (between 33.79 and to 
18.83 mg/dl). Furthermore, the acceptable result of the Chen 
formula was 62.72%, higher than the results yielded by the other 
formulas. Of all the formulas, only the Chen formula had very 
high correlation with the direct LDL-C measurement.

Despite its limitations, the Friedewald formula remains 
the most widely used LDL-C calculation method in laboratories. 
Several studies have shown that the Friedewald formula yields 
erroneous estimations of LDL-C levels in clinical situations 
where the TC, TG, and LDL-C concentration levels are low. 
In addition, the Friedewald formula loses its accuracy when 
the values for HDL-C levesl are considerably low [9]. This 
accuracy is dependent on the accurate measurement of TG, TC, 
and HDL-C levels and a mathematical formula that estimates 
VLDL-C level. Our findings on the Friedewald formula are 
consistent with most of the other studies, which found that the 
Friedewald formual yields lower LDL-C concentration values 
than the direct enzymatic method [10-13]. According to a 
Korean study, the Friedewald formula tends to underestimate 
LDL-C concentration values when TG >150 mg/dl, and then 
overestimates these values when <150 mg/dl [14]. We found 
a mean difference of 9.22±16.19 mg/dl between the direct 
method and the Friedewald calculation. The Friedewald formula 
underestimated LDL-C concentration values for all TG subgroups 
in our study, and its correlation with the direct measurement was 
highest at TG levels between 100 mg/dl-299 mg/dl, with only a 
moderate correlation at TG levels higher than 300 mg/dl. When 
the data was analyzed as a function of LDL-C concentrations 
levels, the correlation between the Friedewald formula and the 
direct enzymatic method decreased with increasing LDL-C 
concentration values, with a significantly weak correlation at 
LDL-C levels greater than 190 mg/dl. 

It has been proposed that the Anandaraja formula, which 
requires two parameters for LDL-C estimation, has a lower 
analytical error than other formulas [15]. Anandaraja et al. 
found a strong correlation between their formula and direct 
measurements, with a correlation coefficient of 0.97. Other 
studies have reported correlation coefficient values of between 
0.658 to 0.930 [16-19]. In most previous reports, the Anandaraja 
formula underestimated LDL-C levels compared to the direct 
enzymatic method. Gupta et al. showed that the Friedewald 
and Anandaraja formulas underestimated LDL-C concentration 
values, with reported values of 10.8 and 14 mg/dl, respectively 
[18]. Yet another study also reported that these two formulas 
underestimated LDL-C concentration leves, with reported 
values of 17 and 22 mg/dl, respectively [19]. In a study by 
Gasko et al., the mean difference between the direct method and 
the Anandaraja formula was only -1 mg/dl [20]. Krishnavemi 
et al. discovered that the Friedewald calculation had a stronger 
correlation with the direct enzymatic method than the Anandaraja 
calculation [21]. In our study, the Anandaraja formula showed a 
moderate correlation with the direct method (r=0.842, p<0.001), 
with an average underestimation of 7.31±18.15 mg/dl. The 
correlation decreased with increasing LDL-C concentration 
levels and approximately half of the subjects in LDL-Group 3 

and LDL-Group 4 and two thirds of LDL-Group 5 subjects were 
underclassified. 

Martin et al. compared the Friedewald, Chen, Cordova, 
and Hattori formulas using a sample of hospitalized South 
African patients and found that the Chen formula overestimated 
LDL-C concentration values, while the Hattori formula had 
outperformed other formulas, with an underestimation value 
of only 1.55 mg/dl [22]. In an Iranian study, eight different 
formulas were evaluated using a sample of healthy subjects, 
and values from the Hattori and Cordova formulas were the 
least different from the estimation values. The Hattori formula 
over- and underestimated LDL-C levels at TG levels below 150 
mg/dl and above 150 mg/dl, respectively. Although the Chen 
formula overvalue LDL-C levels at all TG concentrations, 
the Anandaraja formula overestimated and underestimated 
LDL-C levels at TG levels below 60 mg/dl and above 60 mg/dl, 
respectively [23]. In the present study, the Hattori formula had 
the highest mean of difference, which increased with increasing 
LDL-C concentration values. Ninety one percent of the patients 
in LDL-group 5 were underclassified. LDL-C is the paramount 
target for cardiovascular risk stratification, preventive strategies 
and medical treatment of patients. In this context, difference 
between the direct and calculated methods of deriving LDL-C 
values is critical for the classification of patients. Our results 
favored the Chen formula because of all the formulas, it had 
the highest correlation with the direct enzymatic method, had 
a mean difference with a narrowest limits of agreement, and 
lower misclassification rate than the Friedewald, Hattori, and 
Anandaraja formulas. 

Because beta quantification via ultracentrifugation is 
costly and time-consuming, direct homogenous measurement of 
LDL-C is the preferred alternative method in most biochemistry 
laboratories [24]. Research showed that most of the homogenous 
methods meet the requirements prescribed by the NCEP [25,26]. 
This present study used the Roche direct LDL-C method, which 
is a precise and justifiable alternative of beta quantification. 
Miller et al. compared direct method, which was performed 
according to Roche/Hitachi analyzer manufacturer instructions, 
with reference measurement procedures. Their results showed 
that direct method met the NCEP goals for measuring HDL-C 
and LDL-C concentration levels in healthy individuals [27]. 
Our total analytical error was less than 12 %, which is within 
the total error goal stipulated by the NCEP. Major factor behind 
the incorrect of LDL-C concentration calculations of various 
formulas is that they typically need three terms. Hence, any 
measurement error in the TC, TG, and HDL-C values affect 
LDL-C estimation. It has been shown that direct measurements 
of TC and TG levels are in agreement with our reference 
method; however, it is not the case for HDL-C measurement. 
Oliveira et al. compared eight different direct HDL-C methods. 
They found that the accuracy of calculated formula was depend 
on the specific HDL-C measurement [28]. Measurement errors 
of HDL-C might be one of the reasons for underestimation of 
LDL-C. 

Limitations
Our study was not generalizable to patients with various 

comorbidities since we enrolled only healthy subjects in this 
study. In addition, we did not evaluate outcomes of the subjects. 
Beta-quantification procedure is international standard method 
for determining the values obtained from LDL-C direct method 
by homogeneous assay. In our study, calculated LDL-C levels 
were not compared with reference method. Lastly, we did not 
measure lipoprotein(a) concentrations which would have impact 
on LDL-C measurement. 
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Conclusion
Our study aimed to find an important research question for 

countries where homogenous direct measurement methods are 
not in general distribution. According to our results, the Chen 
formula might be an acceptable alternative of the Friedewald 
formula. All the formulas analyzed in the present study had the 
best correlation at TG levels between 100 mg/dl-299 mg/dl and 
LDL-C concentrations less than 130 mg/dl. Neverthless, it should 
be remembered that direct enzymatic LDL-C measurement does 

not need for fasting and allows us to get results from single 
analysis.
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Abstract
Objectives: This study was conducted to investigate the use of 

Remdesivir among pregnant women with probable and confirmed Covid-19 
coronavirus infection.

Material and methods: To implement the study, a comprehensive 
examination of 120 pregnant women with severe and extremely severe forms 
of coronavirus infection was conducted.

Results: Statistically significant differences were obtained (p=0.019) at 
the time of comparison between the main and control groups, depending 
on the age of the subjects. The studied differences are due to the higher 
frequency of the age group 33-42 years among patients taking Remdesivir 
compared to those who were in the control group (p = 0.036). Women of 
the main group (Me = 9.00; Q1-Q3 = 8.00-11.0) stayed longer in the hospital 
compared to women in the control group (Me = 8.00; Q1-Q3 = 7.00-10.0). The 
more severe condition of patients in this group is cause of that. There are 
statistically significant differences in changes in amniotic fluid according 
to ultrasound data in the control and main groups (p=0.013). According to 
the results of our study, it was found that the decrease in temperature to 
a normal level occurred earlier in the control group (68%) than in the main 
group.

Conclusion: The older age group and the third trimester of pregnancy 
are risk factors for the transition to a severe form of the disease. Reliable 
efficacy of the etiotropic drug Remdesivir could not be traced.
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Introduction
The Covid-19 coronavirus infection is a disease 

characterized by relentless progression and an increase 
in infections and deaths since when it is discovered 
in China in December 2019. Currently, SARS-CoV-2 
is continuously transforming into new mutations as it 
replicates: B .1.1.7 (alpha), B.1.351 (beta), P.1 (gamma), 
B.1.617. 2 (Delta), and the latest version B.1.1.529 
(Omicron) released at the end of 2021. The most modified 
version of Omicron has about fifty mutations, 32 of which 
are in the spike protein [1]. As of October 17, 2022, the 
total number of cases in the world was 629,959,595, of 
which 6,571,489 deaths. In our republic, the total number 
of cases was 139,287, of which 13,692 were deaths. At 
the same time, 959 people continue to receive treatment, 
of which 107 patients are in hospitals, and 852 patients 
are on an outpatient basis. 3 patients are in serious 

condition, 3 patients are in a state of extreme severity, 1 
patient is on mechanical ventilation [2, 3]. It should be 
noted that, 38 thousand 149 cases were registered in our 
city, of which 1646 were pregnant for the period 2020-
2022: 537 - in 2020, 892 - in 2021, 217 - women in 2022 
[3]. The most vulnerable group of people to COVID-19 
includes not only the elderly, but also pregnant women. 
At the beginning of the COVID-19 pandemic, studies 
conducted by American and Chinese scientists revealed 
that the risk of transition to a severe course of the disease 
in pregnant women was higher than in non-pregnant 
ones [1, 4-6]. The progression of the disease caused by 
the SARS-CoV-2 virus is directly dependent on the entry 
of the virus into host cells after binding to angiotensin-
converting enzyme 2 (ACE2). ACE2 replicates on 
cell membranes and tropen in the placenta throughout 
pregnancy. This phenomenon is a possible etiology of 

J Clin Med Kaz 2023; 20(1):31-34
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predisposition of pregnant women to COVID-19 [1]. Reduced 
immune reactivity and other physiological changes during 
gestation cause an increased susceptibility to respiratory diseases 
and severe pneumonia in pregnant women, which can lead to 
hospitalization in intensive care units and mechanical ventilation 
[7]. A lightning-fast development of a critical condition is 
possible against the background of a fairly stable course of 
the disease in pregnant women with coronavirus infection 
COVID-19 [8]. A systematic review including 18 studies found 
that the most common symptoms in pregnant women were 
fever (87.5%) and cough (53.8%). In addition, fatigue (22.5%), 
diarrhea (8.8%), shortness of breath (11.3%), sore throat 
(7.5%) and myalgia (16.3%) are common [9]. The treatment of 
COVID-19 is significantly complicated by the lack of a single 
generally accepted protocol for the treatment of various clinical 
forms of this disease. This issue is especially relevant in relation 
to pregnant women, as drugs have a possible effect on the fetus. 
The coronavirus pandemic has led to the need to prescribe 
drugs to pregnant women with no evidence of effectiveness and 
no guarantee of serious consequences for the fetus. The main 
dilemma for scientists was the creation of a drug that suppresses 
SARS-CoV-2. The antiviral drug Remdesivir, due to a positive 
past, was urgently used for pregnant women with COVID-19. 
[10]. In Kazakhstan, from August 5, 2021, women during the 
gestation period are prescribed Remdesivir intravenously as an 
etiotropic drug according to the scheme intravenously of 200 
mg on the 1st day, then 100 mg daily, course of 5 days [10]. 
This drug is included in the prescription list for patients based on 
foreign and domestic experience [10-12]. Our aim was to study 
the effectiveness of the use of Remdesivir in pregnant women 
with coronavirus infection Covid-19.

Material and methods
This study is a retrospective, cohort, analytical, non-

interventional study. We analyzed 120 cases of pregnant women 
admitted to the city infectious diseases center from December 
2021 to May 2022 with severe and extremely severe forms of 
COVID-19 coronavirus infection. The subject of the study were 
pregnant women with severe and extremely severe forms of 
coronavirus infection COVID-19. Inclusion criteria: confirmed 
and probable cases of coronavirus infection in pregnant women, 
use of Remdesivir, severe and extremely severe Covid-19. 
Criteria for exclusion from the study: pregnancy without 
Covid-19, mild and moderate severity of the disease in pregnant 
women.

Statistical analysis
The normality of the distribution was checked according 

to Kolmogorov-Smirnov with the Lilliefors correction. Since 
all data showed a non-normal distribution, the median and 
interquartile range were subsequently used. Categorical variables 
are presented as absolute numbers, percentages, and frequencies. 
A p<0.05 value was considered statistically significant. Statistical 
processing of the obtained data was carried out using the IBM 
SPSS Statistics 26.0 program. Nominal variables were analyzed 
using Pearson's chi-square test, Fisher's exact test, odds ratio, 
and relative risk.

Ethics
The study was approved by the Local Bioethical Committee 

of JSC "SKMA" (date: 03/16/2021). Written informed consent 
for publication in the article was obtained from patients or their 
legal representatives.

Figure 1 - Distribution of women depending on the duration of 
pregnancy

Figure 2 - Number of hospital bed days for pregnant women 
with coronavirus infection COVID - 19

Figure 3 - Dynamics of improvement in the RR indicator

Results
Patients were divided into two groups, depending on the 

use of the antiviral drug remdesivir, 60 pregnant women each. 
The highest incidence rate by trimester was obtained in both 
groups in the period from 28 to 40 weeks (63.3% and 65%, 
respectively) (Figure 1).

During the study, it was found that women in the age group 
from 33 to 42 years in the main group met more often than in 
the comparison group (p = 0.019). According to Cramer’s V, 
a correlation of medium closeness was observed (V = 0.250). 
The antiviral drug Remdesivir was prescribed to women who 
had 5 or more pregnancies (25.0%), and in the presence of 4 or 
more pregnancies - 18.3%. In the analysis of pregnant women, 
depending on the diagnosis, according to the PCR result, 
statistically significant differences were obtained (p = 0.02).
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One of the indicators by which women in the gestation 
period were studied was the number of bed-days spent in the 
hospital, shown in Figure 2.

When comparing the main and control groups in terms of 
the number of bed-days, statistically significant differences were 
established (p=0.001). Women in the main group (Me = 9.00; 
Q1-Q3 = 8.00-11.0) stayed longer in the hospital compared to 
those who were in the control group (Me = 8.00; Q1-Q3 = 7.00-
10, 0). This is caused by the more severe condition of patients 
in this group.

We took the following criteria for the effectiveness of 
Remdesivir therapy among pregnant women with COVID-19: 
the timing of temperature normalization, an improvement in 
respiratory rate, and a subjective decrease in dyspnea. In the 
Remdesivir group, the subjective sensation of shortness of 
breath ended on day 2 in 4 pregnant women (6.6%), on day 3 in 
11 pregnant women (18.3%), after day 3 in 40 patients (66.6%) 
(Figure 3).

A decrease in body temperature to normal values in the 
group without Remdesivir therapy on days 1-2 was observed in 
68% (41) of pregnant women, which is associated with a less 
severe course of COVID-19 in this group of patients, while in 
the main group - in 28% (17) research. An increase in SpO2 by 
more than 95% and the abolition of oxygen therapy on the 1st-
2nd day in the main group in 71% (43), up to 4 days from the 
start of antiviral therapy in 10% (6) of cases, but only in 68% ( 
41) cases on the 7-8th day after the start of etiotropic treatment. 
In another group, more than 95% withdrawal of oxygen therapy 
was observed in 26 pregnant women (43%) on the 1st day, in 
38% (23) on the 3rd-4th day, in 15% 9) - on the 5th-6th day; 4% 
(2) - after 7-8 days from the start of therapy.

Discussion
Coronavirus infection COVID-19 is an ongoing dilemma 

around the world. Scientists are constantly striving to come to 
a consensus regarding the treatment of patients. However, the 
constant transformation of the virus does not solve this issue. 
The status of treatment of pregnant women with COVID-19 is 
higher, which is associated with the risk of possible teratogenic 
effects of drugs [13,14]. The COVID-19 pandemic has led to 
the prescription of a huge number of drugs without an evidence 
base and no guarantee of long-term effects on the fetus [13]. 
The development of drugs for etiotropic treatment takes a long 
process, so the effectiveness of existing antiviral drugs was 
studied. One of these was Remdesivir, which previously showed 
good results, and was eventually urgently prescribed to pregnant 

women with COVID-19 [13-16]. To evaluate the efficacy and 
safety of the antiviral drug Remdesivir in pregnant women 
with COVID-19, further studies are needed to be included in 
international recommendations for the treatment of coronavirus 
infection COVID-19 [13-16].

During the study, it was found that in the main group, 
the age group from 33 to 42 years old made up the majority 
(41.7%). The course of coronavirus infection is aggravated in 
multiparous women and in the third trimester of pregnancy. 
Women who received antiviral therapy stayed in the hospital for 
2 bed-days longer than pregnant women in the control group. 
The criteria for the effectiveness of Remdesivir in women in 
the gestational period with COVID-19 were the dynamics of 
temperature normalization, improvement in respiratory rate, 
and subjective reduction in dyspnea. According to the results 
of our study, it was found that the decrease in temperature to a 
normal level occurred earlier in the control group (68%) than 
in the main group. Subsequently, an increase in SpO2 by more 
than 95% in more patients was observed on days 3-4 in the main 
group (71%) and on days 1-2 in the control group (43%). After 
3 days in the main group, respiratory rate improved (41.6%) and 
a decrease in subjective dyspnea (66.6%).

A randomized controlled trial (RCT) showed that 
Remdesivir therapy in pregnant women with Ebola was safe and 
without significant side effects [17]. The use of this antiviral 
drug for moderate to severe COVID-19 requiring oxygenation 
has shown modest benefit [18]. This was also confirmed in our 
study. According to various authors, among pregnant women 
with SARS-CoV-2 coronavirus infection, the use of Remdesivir 
for 5 days leads to a clinical improvement in the course of 
moderate COVID-19 [19], which is consistent with data in the 
general population [20]. Berwick et al. reported that Remdesivir 
given intravenously for 10 days clinically improves severe 
COVID-19 in pregnant and postpartum patients [21]. But in 
our study, the use of a 5-day course of Remdesivir showed no 
clinical improvement in patients.

Recruitment of pregnant women with COVID-19 during 
the pandemic has been rapid, which is one of the strengths 
of the study. However, the limitation was the creation of a 
comparison group. The prescription list for patients with 
severe and extremely severe COVID-19 included the antiviral 
drug Remdesivir. Therefore, the comparison group included 
those pregnant women who did not give informed consent to 
additional treatment. Another limitation was that this study is 
single center, which does not provide extended results. It should 
be noted that the sample size was relatively small. 

Table 1
Comparative table of age, gestation parity among pregnant women with COVID-19, confirmed and probable 
cases

Index Therapy with Remdesivir (n=60) Therapy without Remdesivir (n=60) p
Аbs. % Аbs. %

Age, full years 18-25 17 28,3 22 36,7 0,019*
26-32 18 30,0 27 45,0
33-42 25 41,7 11 18,3

Pregnancy parity 1 6 10,0 17 28,3 0,111
2 14 23,3 8 13,3
3 14 23,3 12 20,0
4 11 18,3 8 13,3
5 и more 15 25,0 15 25,0

Diagnosis based on 
the PCR result

U07.1 48 80 54 90 0,02*
U07.2 12 20 6 10

* - differences in indicators are statistically significant (p<0,05)
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Conclusion
The use of Remdesivir in the appointment of pregnant 

women for the treatment of COVID-19 has not shown positive 
results. However, the application must be carefully monitored 
to detect adverse reactions. Also, as a result of the study, it 
was found that multiparous women are prone to a more severe 
course of coronavirus infection. The older age group and the 
third trimester of pregnancy are risk factors for the transition 
to a severe form of the disease. Further studies are needed to 
evaluate the efficacy and safety of the antiviral drug Remdesivir 

in pregnant women with COVID-19 for inclusion in international 
recommendations for the treatment of coronavirus infection 
COVID-19
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Abstract
The anaesthetic support for various types of cardiac surgery such as 

coronary artery bypass grafting, heart valve repair or replacement is essential 
for success of a surgery. The planning of anaesthesia depends on the intended 
surgical procedure. The traditional approach is total intravenous anesthesia 
with propofol and inhalation with sevoflurane.

Objectives: To identify the advantages and disadvantages of propofol 
and sevoflurane when cardiac surgery in adults.  

Material and methods: A total of 40 patients were assigned randomly 
into two groups to receive: in Group 1 - propofol and in Group 2 - sevoflurane. 
The induction to general anesthesia started with intravenous fractional 
administration of 1-1.5 mg/kg propofol, 5-7 µg/kg fentanyl and 1.5-2 mg/kg 
ketamine. Pipecuronium bromide 0.07-0.1 mg/kg was used as a myorelaxant 
in all patients in both groups. The anaesthesia in group P was supported with 
propofol 4-6 mg/kg/min intravenously by means of a perfusor as anaesthetic. 
In group 2, sevoflurane at a dose of 1.7-1.9 MAC was used as an anaesthetic. 
To maintain anaesthesia in both groups, there was a fractional administration 
of fentanyl at a dose of 100 µg intravenously when the heart rate and blood 
pressure increase, piperonium bromide in a dose of 2 mg intravenously was 
used for muscle relaxation. 

Results: The mean arterial pressure, oxygen demand, energy expenditure, 
cardiac index, total peripheral resistance showed statistically significant 
differences between propofol and sevoflurane groups. Through the correlation 
analysis, the relationship between cardiac index and oxygen consumption was 
moderately relevant, as R was 0.4 and P>0.05. 

Conclusion: When the use of sevoflurane for anesthesia, the hemodynamic 
parameters were stable. The oxygen consumption, energy expenditure in 
patients were significantly lower compared to propofol using the sevoflurane 
anesthesia. 

Key words: hemodynamic, oxygen consumption, energy expenditure, 
sevoflurane, propofol, cardiac output
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Introduction
Despite significant advances in anesthetic support 

when open heart surgeries and technological achievements 
in the cardiopulmonary bypass methods, the problem 
of intraoperative myocardial protection continues to be 
relevant. The anesthesia management for coronary artery 
bypass grafting, cardiac valve repair or replacement and 
ascending aorta surgery has many common principles. 
The planning of anaesthesia depends on the intended 
surgical approach to revascularisation. The surgery is 
usually performed via a midline sternotomy incision using 

cardiopulmonary bypass. The coronary artery bypass 
grafting without cardiopulmonary bypass can be performed 
either via a complete sternotomy or via a small anterior 
thoracotomic incision only in separate patients, and it’s 
called minimally invasive direct coronary artery bypass 
grafting. 

The patients who have undergone cardiac surgery 
are usually subject to risk of developing myocardial injury 
[1,2]. 

The incidence of perioperative myocardial infarction, 
the leading cause of death and complications in these 

J Clin Med Kaz 2023; 20(1):35-39
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patients, can be as high as 30% of all interventions [3]. The 
myocardial injury is a frequent complication in patients 
undergoing the cardiac surgery, which could lead to delayed 
recovery and increase of length of hospital stay [4,5]. Several 
approaches are available to protect the myocardium against 
the injury associated with cardiac surgery [6]. A meta-analysis 
has shown that inhalation anaesthetics, including sevoflurane, 
have cardioprotective effects in patients when cardiac surgery 
[7]. The intravenous anaesthetics such as propofol have also 
been reported to have cardioprotective effects. These include 
a noticeable reduction in myocardial infarction size, reduced 
troponin release and reduction in mortality after cardiac 
surgery [8-10]. The increase in oxygen extraction, the oxygen 
consumption to oxygen delivery ratio have been shown to be 
associated with poor post-operative outcomes. The oxygen 
consumption can vary differently in the perioperative period, but 
it is rarely monitored directly as part of routine care [11]. TIVA 
has various characteristics that make it a reasonable alternative 
to the use of volatile substances. In Europe and elsewhere in 
the world, TIVA has made a cost-effective method, allowing 
precise titration for clinical effect. The TIVA benefits include 
organ protection; patient well-being; and accelerated recovery 
after cardiac surgery, especially when propofol is combined 
with remifentanil, which also contributes to cardioprotection 
[12]. The halogenated anaesthetics, including sevoflurane, 
desflurane, isoflurane, enflurane and halothane, lower the 
mean arterial pressure by increasing the anaesthetic gas 
concentration in a dose-dependent manner. The mechanism of 
arterial pressure reduction is related to a decrease in systemic 
vascular resistance, except for halothane, which decreases the 
systolic arterial pressure through a direct depressant effect on 
the myocardium and thus unchanged decreases the cardiac 
output [13]. Sevoflurane has less effect on haemodynamics than 
desflurane and isoflurane [14]. A multicentre RCT demonstrated 
no difference between sevoflurane anaesthesia and propofol 
TIVA in terms of stay in the ICU, mortality, or both in patients 
undergoing cardiac surgery [15]. The inhalation anaesthetics can 
significantly improve the haemodynamics and the inflammatory 
response to surgery in elderly patients [16]. The intraoperative 
anaesthesia and postoperative sedation with sevoflurane reduces 
myocardial damage and improves renal function in patients 
undergoing the off-pump myocardial revasculization surgery 
[17]. 

Purpose and objectives: to study the effects of sevoflurane 
and propofol on haemodynamics, blood oxygen transport 
function, metabolic cost of the body, and pharmaco-efficiency 
of anaesthetics when cardiac surgery in adult patients. 

Material and methods
The examination and treatment data of 40 patients operated 

in the Cardiosurgical Department of the Medical Center Hospital 
of the Presidential Administration of the Republic of Kazakhstan 
were included in the study. All patients underwent the coronary 
artery bypass grafting (CABG) under cardiopulmonary bypass 
(CPB). 

Study design: Single-centre prospective randomised 
controlled clinical trial.

The patients in the study subgroups were comparable at 
baseline, and the table shows demographic, anthropometric 
data, surgical volume, cardiac index, oxygen consumption, 
total peripheral vascular resistance (TPR), oxygen delivery and 
oxygen utilization (Table 1).

All patients had multivessel coronary disease. All 
patients had arterial hypertension of grade 3 risk 4, according 

Table 1
Demographic, anthropometric data, surgical 
volume, cardiac index, oxygen consumption, 
oxygen delivery and oxygen utilization.

Indicator Propofol (n=20) Sevoflurane (n=20)
Sex
M 13 (75%) 16 (85%)
F 7 (25%) 4 (15%)
Age, years 59,8 ± 3,1 60,5 ± 4,2
Weight, kilograms 80,5 ± 11,2 82,2 ± 13,6
Height, centimetre 167,1 ± 9,3 169,6 ± 8
Surgery duration, hour 3,9 ± 0,6 3,7 ± 0,5
AC time, minutes 70,8 ± 23,6 80,2 ± 38,2
Cardiac index, l/min/m2 2,4 ± 1,2 2,5 ± 0,7
Oxygen consumption, ml/
min/m2

124,9 ± 62,8 128,9 ± 57,1

TPR, din-s-cm–5 3325,3 ± 533,5 3162,8 ± 655,0
Oxygen delivery, ml/min/
m2

438,6±85, 463,1±103,2

Oxygen recovery, % 30,1±9,1 28,3±5,2
Note: P> 0.05.

to anamnesis, and the smoking history (COPD) of almost all 
patients numbered 30-40 years. 

The echocardiography (echocardiography) showed the 
ejection fraction equal to 55-61% in all patients. 27% of all 
patients had also type 2 diabetes mellitus. Objectively there was 
no edema in extremities. Exertional dyspnea. 

All patients were divided up into 2 groups: Group 1 (n=20) 
consisted of patients whom were administrated propofol (P) 
during anaesthesia. In Group 2 (n=20) inhalational anaesthesia 
was carried out with sevoflurane (S) as main anaesthetic. 

The study was conducted in 5 stages: 
1) patient's baseline values determination before 

anaesthesia; 
2) after tracheal intubation; 
3) Before the CPB;
4) after the CPB; 
5) post-operative period until the patient is extubated. 
At admission to the operating unit before induction into 

anaesthesia, haemodynamic monitoring with Nihon Kohden 
monitors (Japan) started. The right radial artery was catheterised 
for invasive systemic pressure monitoring and arterial blood 
sampling, after that the catheter was introduced into the central 
jugular vein (assisted by ultrasonic apparatus) and guided into 
the right atrium for mixed venous blood sampling. There was no 
indication for Swan-Ganz catheter insertion. 

 The cardiac stroke (CS) volume was determined by 
transthoracic echocardiography (RR=end diastolic volume-end 
systolic volume).There were also determined the cardiac output 
(CO=CS x heart rate), cardiac index (CI=CO/body surface area). 
Blood oxygen content was derived from formula CaO2 (arterial 
ABS) and CvO2 (central mixed venous ABS) = [(1.34 × Hb × 
SO2) + (PO2 × 0.031)] / 100, arterio-venous difference (AVD) = 
CaO2-CvO2. The oxygen delivery was found by formula (DO2 
= CI* CaO2), oxygen consumption (VO2 = Cardiac index *AVD 
or VO2 = CO × (CaO2 - CvO2) ~ CB × Hb × 1,34 × (SaO2 - 
SvO2) / 100), oxygen utilization factor (KYO2) = VO2 / DO2 × 
100 = [(CaO2 - CvO2) / CaO2] × 100.  

In the second stage after tracheal intubation performed 
to determine VO2, energy expenditure during anaesthesia, 
the indirect calorimetry was used by means of a spirometer 
"Spirometry" (UK Oxford) which was connected to the 
endotracheal tube and continuously reported the oxygen demand 
and energy expenditure. Additionally, cardiac output and cardiac 
index were investigated using Fick's formula. In the third and 
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fourth stages of anaesthesia the same tests (cardiac index, cardiac 
output, oxygen intake, oxygen delivery, oxygen utilization  and 
energy expenditure) were determined. At the last stage, to assess 
the pharmaco-efficiency of anaesthetics, the consumption of 
muscle relaxants and opioid analgesics was calculated, and the 
recovery and extubation time was recorded.

All patients continued their usual antihypertensive 
medication both before and on the day of surgery to prevent the 
development of withdrawal syndrome and to reduce the risk of 
perioperative myocardial ischaemia.

All patients in both groups were given fentanyl in a dose 
of 5-7 µg/kg, ketamine 1.5-2 mg/kg, and propofol 1-1.5 mg/
kg intravenously fractionally. Pipecuronium bromide 0.04-0.07 
mg/kg was used as muscle relaxant in all patients. To maintain 
anaesthesia in Group 1 P, propofol 4-6 mg/kg/hr intravenously 
on a perfusor (BBRAUN) was used as an anaesthetic, fentanyl 
100 µg intravenously was administered fractionally to increase 
heart rate and blood pressure, and pipecuronium bromide 2 mg 
intravenously for myorelaxation. In group 2, sevoflurane was 
used as an anaesthetic, at a dose of 1.7-1.9 MAC. Fentanyl 100 
µg intravenously was also fractionally administered to increase 
heart rate and blood pressure, piperonium bromide was used in 
a dose of 2 mg intravenously for myorelaxation. During CPB in 
all patients in both groups, propofol was administrated in a dose 
of 5-7 mg/kg/h intravenously via perfusion, analgesic regimen: 
fentanyl 100 µg intravenously every 30 min; myorelaxant 
piperonium bromide 2 mg every 40-60 min. Norepinephrine 
solution was administered at a dose of 0.07 µg/kg/min 
intravenously on a perfusor after CPB to all patients at similar 
dosages in both groups. 

The purpose of the norepinephrine application: 
1.	 In order to maintain mean arterial perfusion pressure 

(cytokine storm and vasodilation are caused by CPB). 
2.	 For inotropic support (for reperfusion syndrome, 

resulting in a lower ejection fraction).
The statistical analysis was performed using SPSS package 

with Student's t-test for independent samples and nonparametric 
Mann-Whitney test. Mann-Whitney test was used only for 
myorelaxant consumption, as this parameter produced an 
abnormal distribution. Pearson correlation analysis was also 
performed to determine the significance of the association 
between cardiac index and transport, oxygen consumption and 
energy expenditure.

Results
The data of 40 patients operated in the Cardiosurgical 

Department of the Medical Center Hospital of the Presidential 
Administration of the Republic of Kazakhstan were included in 
the study. All patients underwent coronary artery bypass grafting 
(CABG) under cardiopulmonary bypass (CPB).

Both groups of patients were comparable in terms of 
baseline heart rate and mean arterial pressure (MAP). The 
heart rate (HR) increased from 75.8±9.4 to 89.1±8.5 bpm after 
tracheal intubation in the propofol group. A decrease in HR was 
seen after CPB and until the end of surgery of 78.1±8.4 bpm 
in patients treated with propofol (P=0.01). At the same time, 
in the sevoflurane group a significant HR decrease was noted 
before CPB, 64,1±10,9 bpm, and after CPB, 63,5±7,6 bpm, a 
slight increase to 66±4,9 bpm at the end of anesthesia was noted 
(P=0.01). (Figure 1). During anaesthesia, there was a significant 
decrease in mean arterial pressure from 93.9±9.2 to 69.4±5.8 
mmHg in the propofol group (P=0.01) and to 79±8.5 mmHg in 
the sevoflurane group (P=0.01) (Figure 2).

Figure 1 - Heart rate in both groups before and during 
anaesthesia.

Figure 2 - Changes in mean arterial pressure before and during 
surgery. 

Figure 3 - Cardiac index before anaesthesia and during surgery.

Before induction into anaesthesia, mean cardiac index 
(CI) values were similar in both groups of patients. Propofol 
markedly increased CI from 2.4±1.2 l/min/m2 to 3.3±0.7 l/min/
m2 during surgery (P=0.02). At the same time, there was a slight 
decrease in SI to 2.5±0.6 L/min/m2 in the sevoflurane group 
during the second phase of the study, but it increased to baseline 
2.6±0.5 l/min/m2 (P=0.02) after CBP (Figure 3). Baseline 
total peripheral vascular resistance (TPR) values were similar. 
Anaesthetics reduced TPR regardless the type of anaesthesia. 
However, propofol significantly reduced TPR throughout the 
surgery from 3225.3±533.5 dyne-s-cm–5 to 1315.2±328.1 dyne-
s-cm–5 after CBP (P=0.01). In the group where sevoflurane was 
used, the decrease in TPR was noted only after induction in 
anaesthesia to 2209.7±510.7 dyne-s-cm–5 (P=0.02). And then 
after tracheal intubation and until the end of surgery, the TPR 
remained practically at the same level of 2132.5±582.5 dyne-s-
cm–5 (p=0.01) (Figure 4).

Figure 4 - Total peripheral vascular resistance before and during 
anaesthesia.

Figure 5 - Change in oxygen consumption before anaesthesia 
and during surgery. 
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Propofol anaesthesia after tracheal intubation markedly 
increased the oxygen delivery from 438.6±85.3 ml/min/m2 
to 510.9±83 ml/min/m2 (p=0.0001). However, its decrease 
was noted at the pre CPB stage of 450.3±86.8 ml/min/m2 
and after CPB 467.1±73.1 mL/min/m2 (p<0.01). At the same 
time, sevoflurane decreased DO2 throughout anaesthesia from 
463.1±103.2 ml/min/m2 to 357±52.1 ml/min/m2 (p=0.01). 
Baseline oxygen consumption was similar in both groups. After 
induction into anaesthesia, both drugs dramatically reduced VO2 
to 116.4±27.7 ml/min/m2 in group S and to 95.2±31.2 ml/min/
m2 during propofol anaesthesia (P=0.03). However, an increase 
in VO2 was noted after tracheal intubation before the end of 
anaesthesia for propofol anaesthesia, which was 135.2±26.4 ml/
min/m2 (P=0.001). In the group where sevoflurane was used, 
there was a non-significant increase in oxygen requirement in 
the third and fourth stages of the study to 106±22.3 ml/min/m2 
and 104.7±13.1 ml/min/m2 after tracheal intubation (p=0.05) 
(Figure 5). Both groups of anaesthetics decreased the oxygen 
utilization during induction into anaesthesia, but after tracheal 
intubation there was an increase in oxygen utilization from 
28.9±6.7% in group P and 21.8±2.9% in group S to 30.5±4.3% 
and 24±2.8% respectively (p=0.001) throughout the anaesthetic 
period. After tracheal intubation and after connecting the 
spirometry device to the intubation tube, the energy expenditure 
(EE) was 1444.8±174.9 kcal/d in the propofol group (P=0.003) 
and 1491.8±222.5 kcal/d in the sevoflurane group (P=0.004). 
But propofol anaesthesia after tracheal intubation prior to CPB 
markedly increased EE to 1842.7 ± 442.3 kcal/day, but then 
there was a slight decrease of energy expenditure after CPB 
1592.6 ± 306.5 kcal. In S group, there was a slight increase in EE 
before CPB by 1524.7±285.9 kcal. At the same time, sevoflurane 
insignificantly decreased EE after CPB by 1430.4±199.2 kcal/
day (p < 0.05) (Figure 6).

Figure 6 - Energy expenditure during CABG surgery.

The correlation analysis shows that the relation between 
cardiac index and oxygen consumption is moderately significant, 
as R equals 0.4 and P>0.05. Also the correlation between cardiac 
index and energy expenditure is not significant, as R equals to 
0.12 and P>0.05.

Discussion
The choice of optimal anaesthesia techniques for cardiac 

surgery is an important task. However, the TIVA and VA use 
during cardiac surgery is often impaired by the strength of 
instinct, personal experience, tradition in a given department, 
etc. Therefore, various authors have conducted studies on blood 
flow, blood oxygen transport function, energy expenditure during 
TIVA and inhalational anaesthesia. On the basis of the data 
published in Scopus, Web of Science, PubMed, Cyberleninka, 
Cochrane, the meta-analysis of these literature sources we found 
that the effect of total intravenous anesthesia with propofol and 
VA on haemodynamics, blood oxygen-transport function, energy 
expenditure during cardiac surgery is not uniform. The works 
of researchers have been studied [Symons J, Myles P. 2006] 
claiming that inhalation anesthetics, including sevoflurane, 
have cardioprotective action on patients during cardiac surgery. 
However, the authors [8-10] report that intravenous anaesthetics, 
such as propofol, have cardioprotective action. This includes a 
marked reduction in the size of myocardial infarction, a decrease 
in troponin release and a reduction in mortality after cardiac 
surgery. However, researchers [G. Landoni F. Guarracino, 2014] 
in a multicentre randomized trial found no difference between 
sevoflurane anaesthesia and propofol TIVA in terms of stay in 
ICU, mortality or both in patients undergoing cardiac surgery. 
The authors [Xinyu Chen, et al. 2020], note that intraoperative 
anaesthesia and postoperative sevoflurane sedation reduces 
myocardial damage in patients undergoing myocardial 
revascularisation surgery without cardiopulmonary bypass. 
Also, according to the author [StefanSchraag, 2015] TIVA has 
various characteristics that make it a reasonable alternative to 
the use of inhalational anaesthetics. In Europe and elsewhere in 
the world, TIVA has made it a cost-effective method to allow 
precise titration for clinical effect. Benefits of TIVA include 
organ protection; patient well-being; and accelerated recovery 
after cardiac surgery, especially when propofol is combined with 
remifentanil, which also contributes to cardio protection. 

The present study determined changes in hemodynamics, 
blood oxygen transport function and body energy expenditure 
during sevoflurane inhalation anesthesia and propofol 
intravenous anesthesia in patients undergoing CABG. Our 
results show that rapid recovery can be achieved with both 
techniques, maintaining the same degree of anaesthesia during 
surgery in both groups. However, Sevoflurane provided better 
intraoperative haemodynamic stability than propofol during the 
CABG surgery. The mean arterial pressure was better maintained 
with sevoflurane compared to propofol. The heart rate differed 
significantly between the groups. During sternotomy when 
propofol was used, tachycardia occurred. The mean arterial 
pressure did not differ significantly between the groups. 
Significant increase in CI was noted in the group where propofol 
was used for anaesthesia only after CPB. Sevoflurane decreased 
the cardiac index to baseline after CPB. Both anaesthetics reduced 
TPR, but propofol reduced it more significantly compared 
to sevoflurane. The drugs decreased the oxygen uptake after 
tracheal intubation. However, propofol significantly increased 
VO2 after tracheal intubation. Sevoflurane was superior to 
propofol in effectiveness in reducing energy expenditure. During 
anaesthesia with propofol a sharp increase in energy expenditure 

Figure 7 - Recovery and extubation times in both patient groups.

Figure 8 - Consumption of myorelaxants and narcotic analgesics 
in both patient groups.

The recovery time and extubation time were significantly 
different between the groups (Figure 7). Recovery time was 
equal to 4.0±1.3 hours in TIVA group and to 2.4±0.8 hours in 
the sevoflurane group (P=0.01). The weaning time was 7.1±1.3 
h in the propofol group and 5.5±2.2 h in the sevoflurane group 
(P=0.01). Pipecuronium bromide 11.7±3.0 milligrams and 
fentanyl 8.7±1.7 ml were more required by myorelaxant and 
narcotic analgesics in propofol anaesthesia compared to inhaled 
anaesthetic 16.4±3.8 milligrams and 13.6±3.3 ml respectively 
(P=0.01) (Figure 8).



39
Journal of Clinical Medicine of Kazakhstan: 2023 Volume 20, Issue 1

References 
1.	 Cory M. Alwardt, PhD, Daniel Redford, MD and Douglas F. Larson, PhD. General Anesthesia in Cardiac Surgery: A Review of Drugs 

and Practices. J Extra Corpor Technol. 2005; 37(2):227-235. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4682541/
2.	 Feng Li, Yuan Yuan. Meta-analysis of the cardioprotective effect of sevoflurane versus propofol during cardiac surgery. BMC Anesthesiol. 

2015; 15:128. https://doi.org/10.1186/s12871-015-0107-8
3.	 J.M. Yau, J.H. Alexander, G. Impact of perioperative myocardial infarction on angiographic and clinical outcomes following coronary 

artery bypass grafting. The American Journal of Cardiology. 2008; 102(5)546-551. https://doi.org/10.1016/j.amjcard.2008.04.069 
4.	 Anselmi A, Abbate A, Girola F, Nasso G, Biondi-Zoccai GG, Possati G, et al. Myocardial ischemia, stunning, inflammation, and apoptosis 

during cardiac surgery: a review of evidence. Eur J Cardiothorac Surg. 2004;25(3):304-11. https://doi.org/10.1016/j.ejcts.2003.12.003
5.	 Weiner M, Reich D, Lin H, Krol M, Fischer G. Influence of increased left ventricular myocardial mass on early and late mortality after 

cardiac surgery. Br J Anaesth. 2013;110(1):41-6. https://doi.org/10.1093/bja/aes299
6.	 Stadnicka A, Marinovic J, Ljubkovic M, Bienengraeber MW, Bosnjak ZJ. Volatile anesthetic-induced cardiac preconditioning. J Anesth. 

2007;21(2):212-9. https://doi.org/10.1007/s00540-006-0486-6 
7.	 Symons J, Myles P. Myocardial protection with volatile anaesthetic agents during coronary artery bypass surgery: a meta-analysis. Br J 

Anaesth. 2006;97(2):127-36. https://doi.org/10.1093/bja/ael149 
8.	 Landoni G, Biondi-Zoccai GG, Zangrillo A, Bignami E, D'Avolio S, Marchetti C, et al. Desflurane and sevoflurane in cardiac surgery: a 

meta-analysis of randomized clinical trials. J Cardiothorac Vasc Anesth. 2007;21(4):502-11. https://doi.org/10.1053/j.jvca.2007.02.013 
9.	 Yu CH, Beattie WS. The effects of volatile anesthetics on cardiac ischemic complications and mortality in CABG: a meta-analysis. Can 

J Anaesth. 2006;53(9):906-18. https://doi.org/10.1007/BF03022834  
10.	 Landoni G, Greco T, Biondi-Zoccai G, Neto CN, Febres D, Pintaudi M, et al. Anaesthetic drugs and survival: a Bayesian network meta-

analysis of randomized trials in cardiac surgery. Br J Anaesth. 2013;111(6):886-96. https://doi.org/10.1093/bja/aet231 
11.	 Julia Jakobsson, Sofia Vadman, Eva Hage, Sigridur Kalman, Erzsébet Bartha. The effects of general anaesthesia on oxygen consumption: 

A meta-analysis guiding future studies on perioperative oxygen transport. Acta Anaesthesiol Scand. 2019 Feb;63(2):144-153. https://
doi.org/10.1111/aas.13265 

12.	 StefanSchraag, MD. The Current Role of Total Intravenous Anesthesia in Cardiac Surgery: Total Intravenous Anesthesia and 
Cardiopulmonary Bypass. Journal of Cardiothoracic and Vascular Anesthesia. 2015; 29(1):27-30. https://doi.org/10.1053/j.
jvca.2015.01.019 

13.	 G. Torri. Inhalation anesthetics: a review. Minerva Anestesiol 2010;76:215-28. https://www.minervamedica.it/en/journals/minerva-
anestesiologica/article.php?cod=R02Y2010N03A0215.

14.	 Li F, Yuan Y. Meta-analysis of the cardioprotective effect of sevoflurane versus propofol during cardiac surgery. BMC Anesthesiol. 
2015; 15:128. https://doi.org/10.1186/s12871-015-0107-8 

15.	 	G.Landoni F. Guarracino C.Cariello A.Franco R. Baldassarri G. Borghi R.D. Covello C. Gerli M. Crivellari A.Zangrillo . Volatile 
compared with total intravenous anaesthesia in patients undergoing high-risk cardiac surgery: a randomised multicentre study. British 
Journal of Anaesthesia. 2014; 113(6):955-963. https://doi.org/10.1093/bja/aeu290 

16.	 Xinyu Chen, Mingzhi Li, Ruji Zheng, Qinfeng Huang, Yangzheng Li, Yu Zhu, Zhiwei Chen, Jianqing Lin. Effect of sevoflurane 
inhalation anaesthesia on IL-6, TNF-α and MMP-9 expression and haemodynamics in elderly patients undergoing lobectomy for lung 
cancer. Cell Mol Biol (Noisy-Le-Grande). 2020; 66(5):49-53. https://doi.org/10.14715/cmb/2020.66.5.10 

17.	 J.L.Guerrero Orriach  M.Galán Ortega  A.Ramirez Fernandez  M.Ramirez Aliaga  M.I.Moreno Cortes  D.Ariza Villanueva  A.Florez 
Vela  J.Alcaide Torres  C.Santiago Fernandez  E.Matute Gonzalez  E.Alsina Marcos  J.J.Escalona Belmonte  M.Rubio Navarro  
L.Garrido Sanchez  J.Cruz Mañas . Cardioprotective efficacy of sevoflurane vs. propofol during induction and/or maintenance in patients 
undergoing coronary artery revascularization surgery without pump: A randomized trial. International Journal of Cardiology. 2017; 
243:73-80. https://doi.org/10.1016/j.ijcard.2017.04.105 

was noted. The patient's recovery and extubation time was 
longer in the propofol group compared to sevoflurane. Also, 
the pharmaco-economic consumption is greater in the propofol 
group than in the sevoflurane group.  

In summary, stability of hemodynamics is very important 
during cardiac surgery because it allows patients to wake up 
quickly, regain consciousness and reduce the lung ventilator 
time for patients and length of their stay in the intensive care 
unit. In addition, the low consumption of energy during the 
operation has a great influence on rapid recovery of patients and 
rapid wound healing in the postoperative period.

Limitations of the study
This study has several limitations. The first limitation of our 

study lies in the fact that it was a single-center study. Multicenter 
studies reduce influence of the special characteristics of one 
single institution. The second limit of our study is the sample 
size, because it affects the statistical significance of the study. 

But we believe that randomized controlled clinical trials with a 
large number of patients are required. 

Conclusion
Sevoflurane had the advantage over propofol with regard 

to better intraoperative hemodynamic stability. There was 
a significant difference between sevoflurane and propofol. 
Sevoflurane excelled in reducing oxygen demand and energy 
expenditure during cardiac surgery. Sevoflurane is probably a 
reliable alternative to propofol for cardiac surgery patients.
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Abstract
Background: According to the National infectious disease 

monitoring report, there is a fluctuating pattern of incidence of 
chickenpox in the country, but there are no studies reporting the 
epidemiological situation in Kazakhstan. There is a discernable 
association of varicella epidemiology with climate, particularly 
temperature dependency. We aimed to analyze the incidence 
and seasonality of chickenpox in the absence of universal varicella 
vaccination in Kazakhstan.

Material and methods: A retrospective analysis of the long-
term dynamics of chickenpox was carried out, and data of registered 
patients between 2010 and 2020 were retrieved from the National 
infectious disease monitoring report and the Unified Payment 
System (UPS) database from 2014 to 2020, which is part of the Unified 
National Electronic Health System (UNEHS).

Results: The highest incidence rate for the studied period was 
registered in 2014 – 363.96 and the lowest was in 2020 – 95.8 per 
100,000 population. Overall, 17,520 cases of chickenpox were recorded 
with an incidence rate of 95.8 per 100,000 population in the country 
in 2020 (against 41,841 cases, with an indicator of 228.9 in 2019). The 
highest proportion of cases is observed among children from 4 to 6 
years old (29%), children from 1 to 3 years old  (24%)  and  from 7 to 9 
years old (15%). Similar to previous years, there was an autumn-winter 
spreadingof morbidity, with the highest registration of morbidity in 
January. 

Conclusion: Based on our study, the highest incidence rate of 
chickenpox in Kazakhstan was registered in 2014 (363.96 per 100,000 
population) and morbidity was distributed in the autumn-winter 
season. These findings might aid in forecasting future outbreaks of 
infection based on the influence of climate change on chickenpox, 
and help in making a decision about the implementation of varicella 
preventive and control initiatives in the country.     
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Introduction
Varicella, also known as chickenpox, is a highly 

contagious disease [1] caused by the varicella-zoster 
virus (VZV). It is considered as a self-limited disease 
of childhood, but can result in hospitalization and death 
[2,3]. It is primarily transmitted from person to person 
through direct contact or inhalation of aerosolized 
droplets from vesicular rash or respiratory tract 
secretions of patients with varicella [4]. In the absence 

of a varicella vaccination (VV), almost everyone is 
expected to be infected by mid-adulthood [5]. The 
incidence of varicella is difficult to ascertain as it is a 
non-reportable disease, and may vary  depending on the 
immunization coverage in different countries.The global 
impact of the VV program reported the implementation 
of VV in 36 countries in 2019 [6], mostly comprised 
of developed countries. None of the Central Asian 
countries, including Kazakhstan, embraced the VV in 

J Clin Med Kaz 2023; 20(1):40-43
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the immunization calendar yet [7]. WHO recommends close 
surveillance of epidemiological situations to assess the health 
burden of VZV to evaluate the potential need for VV [8].

There is a discernable association of varicella epidemiology 
with climate, particularly temperature dependency[9]. This 
could be attributed to biological characteristics of the VZV 
virus which is inactivated by high temperatures or a humid 
environment [10]. This can be observed in studies demonstrating 
different ages-specific incidences of VZV in various climate 
zones. For example, in temperate climates the reported average 
age of affected individuals was early childhood (less than 9 
years of age) [10,11] with the majority of people infected by the 
adolescent years. In tropical countries, age-specific incidence 
was higher, most commonly affecting adolescents and adulthood 
[12]. The incidence of chickenpox was associated with 
temperature, latitude, and seasons, and climatic variables should 
be considered as one of the important prognostic predictors of 
varicella incidence in Asia [13-15]. 

Based on the WHO report, seasonality influences the VZV 
outbreak process: the highest incidence rates correspond to 
winter and spring seasons [16]. The occurrence of chickenpox is 
normally increased every 2-4 years, although VZV immunization 
is not widespread [5]. The age range of 3-6 years has the highest 
incidence overall, indicating that chickenpox remains primarily 
a childhood virus. The epidemic phase of acute morbidity 
outbreaks can be seen, whereas outbreaks are reported not 
only in organized preschool and school groups but also among 
military conscripts and in health care institutions (nosocomial 
outbreaks); a substantial part of chickenpox detection and severe 
cases are documented in people over the age of 14.      

Kazakhstan is a vast and sparsely populated country 
with a temperate climate. There are no studies reporting the 
incidence of Varicella zoster virus in the country, and the current 
epidemiological situation of chickenpox or shingles is unknown. 
Hence, this population-based study aims to assess data from the 
National infectious disease monitoring report and the UPS to 
show the country-wide epidemiologic and seasonal profile of 
chickenpox in the absence of universal varicella immunization. 
We expect our research to increase understanding of chickenpox 
distribution dynamics throughout the country, resulting in 
better evidence-based decisions in prevention, diagnosis, and 
treatment.

Material and methods
Study population and data sources

This is a retrospective study of the Kazakhstani population 
diagnosed with VZV according to the International Statistical 
Classification of Diseases and Related Health Problems (ICD-
10) from 2010 to 2020. The diagnosis of patients included in the 
present analysis was identified by the following ICD-10 code for 
chickenpox: B01-B01.9. 

The official data of registered patients between 2010 
and 2020 were retrieved from the National infectious disease 
monitoring report and the UPS database from 2014 to 2020, 
which is part of the Unified National Electronic Health System 
(UNEHS).

Exposures and covariates
The registry included data on dates of admission, regions, 

RPN ID, ICD-10 codes, and incidence rates. Regions were 
divided into big cities of republican significance (Nur-Sultan, 
Almaty, and Shymkent cities), North Kazakhstan (Kostanay, 
Akmola, Pavlodar, and North Kazakhstan regions), South 

Kazakhstan (Kyzylorda, Turkestan, Zhambyl and Almaty 
regions), Central Kazakhstan (Karaganda region), East 
Kazakhstan (East Kazakhstan region) and West Kazakhstan 
(Atyrau, Aktobe, Mangystau, and West Kazakhstan regions).  

Outcome assessment
The incidence rates and patterns of seasonality were 

assessed. The incidence rate was calculated by dividing the new 
disease cases during the same period by the population size 
during the same time x 100,000. Seasonality was tracked using 
the number of new cases each month from 2014 to 2020, as well 
as an epidemiological week graph for the last years due to a 
larger number of recorded patients.

Data were represented as descriptive, with absolute values 
and percentages generated for categorical variables. Incidence 
rates within the population are given per 100,000 population.

The study was approved by the Institutional Review and 
Ethics Committee (NU-IREC 315/21092020 on 23/09/2020) 
with an exemption from informed consent.

Results
Chickenpox

The frequency of decline and increase in the incidence 
of chickenpox is highlighted in the long-term dynamics of the 
incidence from 2010 to 2020. The highest incidence rate for the 
study period was registered in 2014 and the lowest in 2020 with 
363.96 and 95.8 per 100,000 population, respectively (Figure 2). 
In 2020, 17,520 cases of chickenpox were registered in the country, 
with an incidence rate of 95.8 per 100,000 population (against 
41,841 cases with an indicator of 228.9 in 2019) (Figure 1 A). 

Figure 1 - The incidence rate of chickenpox in Kazakhstan in 2019 
(A) and 2020 (B).

A

B
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Figure 2 - Incidence of chickenpox (№ of cases) by epidemiological 
week and year.

Figure 3 - Incidence cases of chickenpox by year.

Exceeding numbers (or higher than expected numbers) 
were noted in Akmola (133.8), Aktobe (191.0), Atyrau (132.3), 
East Kazakhstan (106.2), West Kazakhstan (130.4), Karaganda 
(177.9), Kostanay (127.9), Mangystau (168.2), North Kazakhstan 
(176.07) regions and Nur-Sultan (103.4) in 2020 (Figure 1 B). 
Morbidity was primarily observed during the autumn-winter 
season showing a similar pattern to previous years with the 
highest morbidity registration in the winter periods (Figure 3).

According to the National infectious disease monitoring 
report the age structure of incidence, the highest proportion of 
cases is observed among children from 4 to 6 years old (29%), 
children from 1 to 3 years old  (24%) and  from 7 to 9 years old 
(15%). As the contingents of patients infected with chickenpox, 
children attending preschool organizations are more often 
affected - 37.6%, schoolchildren - 29.9% and unorganized 
children - 18.8% [17].

Discussion
Our research determined the basic epidemiological 

characteristics of the primary varicella virus in the country, 
with mapping of the spreadingand correlation with climate. The 
seasonality of varicella and the correlation of temperature with 
varicella had been a topic of many investigations. A number of 
studies showed a strong seasonality of varicella in temperate 
climates and in most tropical environments with a peak incidence 
around winter and spring [16, 18], which is comparable to 
other respiratory infectious disorders. Our study confirmed 
the incidence spreadingin cold months. We also observed two 
incidence peaks: one during the winter months and another from 
March to May. This could be due to prolonged winters lasting 
from November to April in northern parts of the country, which is 
supported by the higher spreading of cases in central and northern 
Kazakhstan. And more importantly, this may be due to the fact 
that the youngsters congregate in schools and kindergartens, as 
well as epidemiological aspects of varicella.  The congregation 
of children in schools and kindergartens undoubtedly increases 
the spread of VZV in these groups, making them the main 
susceptible population for varicella. The seasonal trend for cases 
among non-student adults, preschool children, and infants was 
not so apparent in previous studies [19]. The reasons for the 
seasonal incidence differences may relate to properties of VZV, 
climate models, geographical locations, population density, risk 
of exposure [20], and other potential factors [21].

We report an incidence range of 95,8 to 363.96 per 100,000 
population over a six-year period. The reported incidence 
of primary varicella in Kazakhstan is substantially lower in 
comparison to the reported annual incidence in European 
countries prior to the implementation of universal varicella 
vaccination [22]. Such low numbers could be due to low-level 
reportability deu to self-limiting course of illness, low level of 
detection due to serologic limitations, or may actually represent 
the true incidence of primary chickenpox cases in the country. 

Unfortunately, without information on the clinical severity and 
mortality associated with the reported cases, our understanding 
of the varicella burden in the country is limited.  Therefore, the 
need for universal vaccination in Kazakhstan is still unclear.

It should be mentioned that the incidence of all respiratory 
illnesses was lowest in 2020, due to broad preventative 
measures implemented to battle the novel coronavirus infection 
COVID-19, which had a significant influence on lowering the 
incidence of airborne-transmitted respiratory infections in 
general. At the same time, we must not forget that understanding 
the potential influencing factors is the foundation for developing 
preventive and control strategies.

There are a few limitations that should be highlighted. 
Firstly, due to the use of official statistics alone, our data lack 
information on the demographic information, and clinical course 
of the disease, including complications and mortality. Secondly, 
there is a probable underestimation of cases due to underreporting 
in young children with mild and self-limited clinical cases. 
Thirdly, we did not correlate with humidity, air pressure, wind 
speed, or precipitation, because these measurements were not 
available. 

Conclusion
In summary, the current study assessed the incidence and 

patterns of the seasonality of chickenpox infection in Kazakhstan 
in the absence of universal varicella immunization for the period 
of 2014-2020. The highest incidence rate was registered in 2014 
(363.96 per 100,000 population) and morbidity was distributed 
in the autumn-winter season. These findings might aid in 
forecasting future outbreaks of infection based on the influence 
of climate change on chickenpox,  and may help in making a 
decision about the implementation of varicella preventive and 
control initiatives in the country.
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Abstract
Aim: The present study aimed to perform validation and assessment 

of psychometric properties of the Kazakh version of the Brief Index of 
Affective Job Satisfaction on the academic faculty staff.

Material and methods: The translation of the Brief Index of Affective 
Job Satisfaction was performed following the World Health Organization 
Guidelines on the translation and adaptation of research instruments. 
715 medical educators of Kazakhstani medical universities represented 
the study population. Preliminary statistical analysis included Cronbach’s 
alpha calculation. The psychometric properties of the instrument were 
examined using exploratory and confirmatory factor analysis. 

Results: Cronbach’s alpha obtained 0.88, outlining good internal 
consistency of the scale. The Kaiser-Meyer-Olkin index reached 0.830, 
which indicated meritorious sample adequacy. CFA identified good 
factorial validity of the scale: all model fit indices exceeded the threshold 
values. The inter-item correlation index varied between r=0.616 and 
r=0.716, designating an acceptable correlation between variables. The 
total job satisfaction level was moderate (3.15±0.78). 

Conclusion: Our findings provide support to the psychometric 
properties of the Kazakh version of the BIAJS as an instrument for the 
assessment of job satisfaction. The major advantages of the BIAJS are 
that it is optimally brief, highly affective, and has good internal validity. 

Key words: job satisfaction, medical faculty, psychometrics, 
validation study
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Introduction
Enhancing the healthcare system is one of the 

priority directions of the state policy of Kazakhstan. 
Modernization of human resources policy in healthcare 
entails advancing the competitiveness of graduates, 
which implies expansive updating educational 
programs at all levels of education, aimed at mastering 
core competencies and the ability to apply them in real 
life [1]. As international experience shows, medical 
education reform intensifies the competition between 
universities, which predetermines a higher responsibility 
of faculty members towards the educational process 
and research activities [2]. However, numerous 
studies enlighten that high workload and bureaucratic 

paperwork may lead to faculty discontent and job stress 
with the further intention to leave academia [3–8]. The 
American Association of Medical Colleges (AAMC) 
[9] reported that 53% of all faculty remained in their 
medical schools, 10% switched to another institution, 
and 38% left academic medicine within 10 years. 
Moreover, clinical faculty with Ph.D. were more likely 
to leave or switch medical schools. 

At the moment, comprehensive work on 
the transition to a six-year medical education 
is being implemented in Kazakhstan. The new 
program is developed to succeed the current 5+2 
(baccalaureate+internship) program and requires six 
years of continuing education. Given the increased 
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burden on teachers who, along with their daily pedagogical, 
educative, or clinical activities, are obliged to develop new 
curricula and revise learning outcomes, the organizational 
commitment is rapidly diminishing. 

Many authors express concerns that low job satisfaction 
may jeopardize the qualified training of future healthcare 
providers. However, the adverse effects of faculty discontent do 
not end with this. Medical schools struggle with serious financial 
losses as a result of faculty turnover [4,10], aside from the 
deterioration of the institutional image both inside and outside 
academia [11,12]. In this regard, investigating faculty job 
satisfaction is of paramount importance, since medical educators 
are the cornerstone of the academic success of institutions on the 
national and global stage [13,14]. 

One of the earliest references for job satisfaction dates 
back to Hoppok (1938) [15], who defined it as a combination of 
psychological, physiological, and environmental circumstances 
that makes a person satisfied with his or her job. Locke (1969) 
[16] classically conceptualized JS as "a pleasurable or positive 
emotional state resulting from the appraisal of one's job or job 
experiences". These early interpretations emphasize the affective 
side of JS, based on feelings related to their experience at the job.

Research on academic faculty job satisfaction is quite 
rich, as well as the variety of instruments aimed to measure it. 
The instruments are constructed in a diverse manner and may 
be applied subject to different aims of the study. Some scales 
are dedicated to measuring overall satisfaction, such as the 
Job in General Scale (JIG), which comprised 18 items [17], or 
Andrew and Withey Job Satisfaction Questionnaire with 5 items 
[18]. But the vast majority of instruments evaluate specific job 
facets, impacting satisfaction, such as Job Descriptive Index 
(JDI), which contains 72 items and covers 5 dimensions: 
general job satisfaction, supervision, salary, relations with 
colleagues, and promotion opportunities [19], or the Minnesota 
Satisfaction Questionnaire (MSQ) short form [20], which has 
20 statements and is aimed to assess intrinsic and extrinsic 
aspects, recognition, and authority/social utility. The Measure of 
Job Satisfaction (MJS) consists of 38 questions and evaluates 
personal satisfaction, workload, support, education, salary, and 
prospects [21]. Other multidimensional instrument is the 36-item 
Job Satisfaction Survey (JSS), which is developed for the social 
service sector and consists of 9 subscales: salary, promotion, 
supervision, fringe benefits, rewards, operating policies and 
required rules, coworkers, nature of work, and communication 
[22].

There are several problematic areas in measuring job 
satisfaction. First, a huge variety of tools allows researchers to 
prefer the one that best suits the purpose of the study. However, 
some tools are designed for specific samples (JSS, MJS) and 
may not be applied to other sectors. There are also some scales 
developed on general samples, that may not be applicable to 
specific professions [23]. 

Another focus that demands scrutiny is the structure of 
job satisfaction. Some authors argue that it comprises several 
cognitive facets. In this regard, difficulties arise in determining 
which facets should be included in the evaluation of JS and 
what specific weight they would have in overall satisfaction 
[24]. Many authors criticize that JS is more than the aggregated 
outcome of several aspects of a job, but appears to be an emotional 
construct, and therefore must be evaluated in an affective aspect. 
A growing number of studies contemplate the affective facets 
of JS, rather than cognitive, related to the rational perception 
of job conditions (such as pay, career promotion, rewards, etc.) 
[25–28]. In that context, affective instruments, such as the Brief 

Index of Affective Job Satisfaction (BIAJS), have gained wide 
adoption in the last decade. The unidimensional scale proved its 
temporal stability in test-retest study (r = 0.57), and had good 
internal consistency (Cronbach’s alpha obtained 0.83 in the 
initial study). To date, the BIAJS is considered a unique measure 
that is both specifically affective and applicable for testing an 
exhaustive range of psychometric properties vital to ensuring 
research integrity. Moreover, the tool demonstrated its cross-
national and cross-population equivalence in different ethnic 
and social groups (corrected item-total correlations ranged from 
0.51 to 0.74) [29]. The scale has already been translated into 
other languages and validated in Spain [24], Argentina [30], 
Russia [31], and China [26]. Therefore, our study aimed to 
perform validation and assessment of psychometric indicators of 
the Kazakh version of the BIAJS on the academic faculty staff.

Material and methods
Study sample

The present study was conducted between October and 
December 2021 and involved the academic faculty of Kazakhstani 
medical universities. The selection process was performed using 
the non-probability convenience method. The EpiInfo version 
7.0 software was used for sample size calculation, with a risk of 
loss of 20% and a confidence interval of 95%. Six institutions 
were purposively selected to represent institutions of republican 
(Astana Medical University, Asfendiyarov Kazakh National 
Medical University, the Kazakhstan School of Public Health) 
and regional status (Semey Medical University, Karaganda 
Medical University, West Kazakhstan Marat Ospanov Medical 
University) (Figure 1). 715 faculty members from different 
departments were recruited for the survey. Eligibility criteria 
included educators who willed to participate in the survey, 
worked in selected universities, and were social media users. 
Faculty members who refused to participate or were on leave 
at the moment of the study were withdrawn from the study. An 
online self-administered survey was distributed among faculty 
via WhatsApp messenger. 

Figure 1 - The geographical spread of medical universities 
recruited for the study

Ethical statement
The study was approved by Semey Medical University 

Ethics Committee (No 2, 28-10-2020). All participants were 
sent a statement informing about (1) the goals and rationale 
of the study, (2) the rights of the participants, (3) the ability to 
withdraw at any moment of the study (4) the contact number of 
the principal researcher in case of the difficulties in completing 
the form. An informed consent form was sent to responders 
before data collection. No incentives or compensations were 
offered to encourage teachers to participate in the study. 
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Study instrument
The BIAJS is a unidimensional scale for measuring 

affective job satisfaction. The BIAJS was developed and 
initially validated in Australia and Hong Kong [29]. The tool 
is composed of four items: “I find real enjoyment in my job”, 
“I like my job better than the average person”, “Most days I am 
enthusiastic about my job”, and “I feel fairly well satisfied with 
my job”. Furthermore, the scale includes three distracter items: 
“My job is unusual”, “My job needs me to be fit”, and “My job is 
time consuming”, which help reduce method variance. 

The responses were rated on a 5-point Likert scale (1 
– Strongly disagree, 2 – Disagree, 3 – Neutral, 4 – Agree, 5 – 
Strongly agree). 

Procedures
Primarily, we contacted the principal author of the BIAJS 

scale Edmund R. Thompson via e-mail. Permission was obtained 
aiming to develop the Kazakh version of the scale.

The BIAJS translation procedure was carried out following 
the World Health Organization (WHO) Guidelines on the 
translation and adaptation of research instruments [32].

In the first stage, two translators familiar with the 
terminology independently translated the original English version 
of the BIAJS into Kazakh. The specialists provided translations 
with a detailed report on the difficulties and uncertainties that 
arose in the process. Afterward, the provided documents were 
compared and discussed by translators for the appropriateness of 
translation, which made it possible to agree on a single version 
of the questionnaire (V1). Questions with controversial wording 
were revised and corrected.

For the second stage, the expert panel including a 
healthcare specialist, a Kazakh language philologist, and 
translators reviewed the V1. The purpose of the discussion was 
to minimize translation errors and misinterpretations.

In the third stage, another bilingual translator who was 
not aware of the content of the original BIAJS was invited for 
the back translation. The back translation of the unified version 
of the questionnaire into English was the necessary measure 
to ensure the content was not impacted during the translation. 
The final version of the questionnaire (V2) was grammatically 
and semantically comparable to the original English-language 
questionnaire.

Pilot study
30 volunteer teachers from Semey Medical University 

were recruited for the pilot study to (1) verify the cultural 
appropriateness of the Kazakh version of the BIAJS and (2) to 
check the initial psychometric properties of the scale. Eligibility 
criteria included being the faculty staff, fluency in Kazakh, and 
absence of mental disorders. The participants were asked about 
the clarity and certainty of the questions and options, as well as 
any difficulties in understanding the expressions or selecting the 
option. 

Data analysis
The statistical analysis was performed with SPSS 23.0 

(IBM Corp.) and AMOS 26.0 (IBM Corp.). 
A preliminary analysis was performed to examine the 

internal reliability of the BIAJS scale. Exploratory factor 
analysis EFA was performed using principal component 
analysis. In exploratory factor analysis (EFA), we considered 
the Kaiser-Meyer-Olkin (KMO) index and the Bartlett test of 

sphericity. The following cutoff values were used: KMO > 0.60, 
the Bartlett test of sphericity p < 0.05. Determination of the 
number of factors considered eigenvalues higher than 1.0. Inter-
item correlation test was run to explore the internal consistency 
of the scale items.

In confirmatory factor analysis (CFA) with maximum 
likelihood estimation (MLE), the indices of overall fit were 
tested. The chi-square test (χ2) was used for assessing the 
difference between observed and expected covariance matrices. 
The goodness of fit (GFI) and adjusted goodness of fit (AGFI) 
were applied to evaluate the fit between the model and the 
observer covariance matrix with the cutoff value >0.95 and 
>0.90, respectively. The normed fit index (NFI) and the Tucker-
Lewis index (TLI) analyzed the difference between the proposed 
model chi-square value and the null model chi-square value with 
the cutoff value >0.90 and >0.95, respectively. The relative fit 
index (RFI) and the incremental fit index (IFI) were used to 
compare the chi-square for the proposed and null models with 
the cutoff value >0.90. The comparative fit index (CFI) was 
performed to compare the hypothesized model fit to the null 
model fit with the cutoff value >0.90. The root mean square error 
of approximation (RMSEA) was applied to determine model 
efficiency to fit population covariance matrix with optimal 
chosen parameters with the cutoff value <0.08. The root mean 
square residual (RMR) was used as a measure of the discrepancy 
between the sample covariance matrix and the model covariance 
matrix with the cutoff value <0.08.

The means and standard deviations (SD) were calculated 
for continuous variables. Categorical variables were presented 
in frequencies and percentages. Pearson’s correlation coefficient 
was used to reveal the connection between continuous variables. 
An independent t-test and one-way ANOVA were applied 
to examine the distribution of job satisfaction scores among 
demographic variables. 

Results
Pilot study

30 faculty teachers agreed to participate in the pilot testing 
of the Kazakh version of the BIAJS. 73.33% of all participants 
(n=22) were females. The mean age±SD was 38.17±9.0. In the 
pilot study, the internal consistency of the BIAJS, as measured 
by Cronbach’s alpha, was 0.83 (crude Cronbach’s alpha before 
the exclusion of distracter items was 0.77). KMO was 0.727, 
which indicated average sample adequacy, the Bartlett test of 
sphericity obtained χ2=57.196, df=6, p<0.001. The scree plot 
analysis revealed 1 factor with an eigenvalue of 2.77 explaining 
69.21% of all variance.

All responders (100%) agreed with the content clarity and 
cultural appropriateness. 

Sample
Overall, 715 faculty members provided complete data for 

job satisfaction survey. The mean age±SD was 40.75±11.39 for 
females and 41.30±11.08 for males. Slightly over half of the 
participants (54.3%) were theoretical and basic faculty staff, 
whilst 45.7% worked in clinical departments. The vast majority 
of participants comprised full-time faculty (77.9%). Three-
quarters of the sample hold different academic degrees (Master 
– 36.4%, Ph.D. – 13.0%, Professor or Candidate – 26.3%). The 
mean job satisfaction±SD was 3.15±0.78 (3.13±0.81 for females, 
3.20±0.72 for males). Complete socio-demographic data of the 
participants are displayed in Table 1. 
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Figure 2 - Graphical representation of the Kazakh version of the 
BIAJS model

Reliability and exploratory factor analysis of 
the BIAJS

Cronbach’s alpha of 0.88 denoted good internal consistency 
of the scale (crude Cronbach’s alpha before the exclusion of 
distracter items was 0.83). Table 2 demonstrates preliminary 
descriptive statistics for responses.

Variable N (%)
Satisfied Dissatisfied

Gender
Male 99 (42.3) 135 (57.7)
Female 195 (40.5) 286 (59.5)

Work experience
Less than 1 year 7 (29.2) 17 (70.8)
1-5 years 31 (19.1) 131 (80.9)
5-10 years 39 (22.8) 132 (77.2)
Over 10 years 217 (60.6) 141 (39.4)

Department focus
Theoretical/basic 161 (41.5) 227 (58.5)
Clinical 133 (40.7) 194 (59.3)

Employment status
Full-time 260 (46.7) 297 (53.3)
Part-time 34 (21.5) 124 (78.5)

Academic qualification
No 65 (37.4) 109 (62.6)
Master 72 (27.7) 188 (72.3)
Ph.D. 25 (26.9) 68 (73.1)
Professor/Candidate 132 (70.2) 56 (29.8)

Table 1 Socio-demographic characteristics of the 
sample (N = 715)

Table 2 Preliminary descriptive statistics for the BIAJS 
scale (N = 715)

Item M SD SEM α if the item 
is deleted

BIAJS_1 3.16 0.87 0.032 0.853
BIAJS_2 3.30 0.90 0.034 0.863
BIAJS_3 2.93 0.95 0.035 0.852
BIAJS_4 3.22 0.92 0.032 0.830
M: Mean, SD: Standard deviation, SEM: Standard error of the mean

KMO was 0.830, which indicated meritorious sample 
adequacy, the Bartlett test of sphericity obtained χ2=1530.917, 
df=6, p<0.001. The scree plot analysis revealed 1 factor with an 
eigenvalue of 2.96 explaining 74.06% of all variance. 

Inter-item correlation test displayed an acceptable 
correlation between scale variables (Table 3). 

Table 3 Inter-item correlation matrix for the BIAJS scale

BIAJS_1 BIAJS_2 BIAJS_3 BIAJS_4
BIAJS_1 - 0.628* 0.619* 0.699*
BIAJS_2 0.628* - 0.616* 0.645*
BIAJS_3 0.619* 0.616* - 0.716*
BIAJS_4 0.699* 0.645* 0.716* -
*All correlations were significant at p < 0.01

Confirmatory factor analysis
The theoretical model for assessing affective job satisfaction 

was examined using maximum likelihood estimation (MLE) 
and demonstrated a good fit. The fit statistics were as follows: 
χ2=9.186 (df=2, p<0.010), GFI/AGFI=0.994/0.969, NFI=0.994, 
RFI=0.982, IFI=0.995, TLI=0.986, CFI=0.995, RMSEA=0.071, 
RMR=0.010 (Figure 2). 

Discussion
The BIAJS is a valid tool used worldwide for measuring 

affective job satisfaction. The present study aimed to perform 
translation, validation, and adaptation of the Kazakh version of 
the BIAJS in the academic faculty staff. 

The Kazakh version was developed using the WHO 
Guidelines on translation. Primary testing of semantic 
appropriateness was performed on the pilot group of 30 medical 
educators in Semey city. The Cronbach’s alpha was 0.83 and 
showed good reliability. 

We used standard methods to evaluate the psychometric 
properties of the scale. Cronbach’s alpha of 0.88 demonstrated 
good internal reliability, which is somewhat higher than in the 
original scale (α between 0.81 and 0.83) [29], the Argentinian 
(α=0.83) [33], and the Chinese sample (α=0.87) [26]. However, 
the score was lower than in the American (α=0.89) [34] and 
Spanish (α=0.92) samples [35]. This displayed that the BIAJS has 
similar indices of reliability in different populations. According 
to Taber (2018) [36], the reliability of the scale with an alpha less 
than 0.70 is found to be questionable or unsatisfactory.

EFA revealed one factor with an eigenvalue above 1.0, 
which confirmed the one-dimensional structure of the BIAJS. 
To assess the internal consistency of the scale, an inter-item 
correlation test was applied. The test revealed an acceptable 
correlation between variables, which varied between r=0.616 
and r=0.716. CFA identified good factorial validity of the 
scale: all model fit indices exceeded the threshold values. This 
is consistent with prior studies intended to validate the tool 
[24,26,30]. Therefore, these findings verified the reliability of 
the internal and structural consistency of the Kazakh version of 
the BIAJS.

Our findings have several implications. First, to date, none 
of the valid instruments that have international recognition were 
adapted specifically for the Kazakh population. Second, since 
the major changes in the healthcare and education sectors imply 
the faculty demands to be considered, the use of the BIAJS 
may help conceptualize effective retention policies in medical 
institutions.

Conclusion
Overall, the present study provides support to the 

psychometric properties of the Kazakh version of the BIAJS as 
an instrument for the assessment of job satisfaction. The findings 
of our study demonstrated that the factor structure of the Kazakh 
scale is very close to that of the original instrument. The scale 
was approved as a valid one-dimensional tool, which may assist 
the administration of medical universities to identify faculty 
satisfaction levels. The major advantages of the BIAJS are that 



48
Journal of Clinical Medicine of Kazakhstan: 2023 Volume 20, Issue 1

References 
1.	 Official information Source of the Prime Minister of the Republic of Kazakhstan. Strategic Plan 2025 [in Russian]. Published 2018. 

Accessed September 19, 2022. https://primeminister.kz/ru/documents/gosprograms/stratplan-2025
2.	 Shen X, Yang YL, Wang Y, Liu L, Wang S, Wang L. The association between occupational stress and depressive symptoms and the 

mediating role of psychological capital among Chinese university teachers: A cross-sectional study. BMC Psychiatry. 2014;14(1):1-8. 
https://doi.org/10.1186/s12888-014-0329-1 

3.	 Mustapha N, Yu Ghee W. Examining Faculty Workload as Antecedent of Job Satisfaction among Academic Staff of Higher Public 
Education in Kelantan, Malaysia. Business and Management Horizons. 2013;1(1):10-16. https://doi.org/10.5296/bmh.v1i1.3205 

4.	 Bucklin BA, Valley M, Welch C, Tran ZV, Lowenstein SR. Predictors of early faculty attrition at one Academic Medical Center. BMC 
Med Educ. 2014;14(1):27. https://doi.org/10.1186/1472-6920-14-27 

5.	 Soomro TR, Ahmad R. Faculty retention in higher education. Int J Higher Educ. 2013;2(2):147-150. https://doi.org/10.5430/ijhe.
v2n2p147 

6.	 Aalto AM, Heponiemi T, Josefsson K, Arffman M, Elovainio M. Social relationships in physicians’ work moderate relationship between 
workload and wellbeing—9-year follow-up study. Eur J Public Health. 2018;28(5):798-804. https://doi.org/10.1093/EURPUB/CKX232 

7.	 Shaterjalali M, Gholampoor Y, Jeihooni AK, et al. Faculty retention in regional medical schools in Iran: a qualitative content analysis. 
BMC Med Educ. 2021;21(1):1-8. https://doi.org/10.1186/S12909-020-02473-Y/TABLES/1 

8.	 Pololi LH, Krupat E, Civian JT, Ash AS, Brennan RT. Why are a quarter of faculty considering leaving academic medicine? A study 
of their perceptions of institutional culture and intentions to leave at 26 representative U.S. medical schools. Academic Medicine. 
2012;87(7):859-869. https://doi.org/10.1097/ACM.0b013e3182582b18 

9.	 The American Association of Medical Colleges (AAMC). The Long-term Retention and Attrition of U.S. Medical School Faculty. 
2008. www.aamc.org/data/aib

10.	 Zimmermann EM, Mramba LK, Gregoire H, Dandar V, Limacher MC, Good ML. Characteristics of Faculty at Risk of Leaving 
Their Medical Schools: An Analysis of the StandPointTM Faculty Engagement Survey. J Healthc Leadersh. 2020;12:1. https://doi.
org/10.2147/JHL.S225291 

11.	 Hana U, Lucie L. Staff Turnover as a Possible Threat to Knowledge Loss. Journal of Competitiveness | Issue. 2011;(3):84-98.
12.	 Caruth GD, Caruth DL. Adjunct Faculty: Who are these Unsung Heroes of Academe? Current Issues in Education. 2013;16(3):1-11. 

https://doi.org/10.2304/pfie.2013.11.5.490
13.	 Ries A, Wingard D, Gamst A, Larsen C, Farrell E, Reznik V. Measuring faculty retention and success in academic medicine. Acad Med. 

2012;87(8):1046-1051. https://doi.org/10.1097/acm.0b013e31825d0d31 
14.	 Bunton SA, Corrice AM, Pollart SM, et al. Predictors of workplace satisfaction for U.S. medical school faculty in an era of change and 

challenge. Academic Medicine. 2012;87(5):574-581. https://doi.org/10.1097/ACM.0b013e31824d2b37 
15.	 	Hoppok R, Spiegler S. Job Satisfaction. The Vocational Guidance Journal. 1938. https://doi.org/10.1002/j.2164-5892.1938.tb00348.x 
16.	 Locke EA. What is Job Satisfaction? Organ Behav Hum Perform. 1969;4:309-336.
17.	 Harper E, Castrucci BC, Bharthapudi K, Sellers K. Job Satisfaction: A Critical, Understudied Facet of Workforce Development in Public 

Health. Journal of Public Health Management and Practice. 2015;21(6):S46. https://doi.org/10.1097/PHH.0000000000000296 
18.	 Olashore AA, Akanni OO, Ogundipe RM. Physical violence against health staff by mentally ill patients at a psychiatric hospital in 

Botswana. BMC Health Serv Res. 2018;18(1):1-7. https://doi.org/10.1186/S12913-018-3187-6/TABLES/4 
19.	 Rostami F, Babaei-Pouya A, Teimori-Boghsani G, Jahangirimehr A, Mehri Z, Feiz-Arefi M. Mental Workload and Job Satisfaction 

in Healthcare Workers: The Moderating Role of Job Control. Front Public Health. 2021;9:1178. https://doi.org/10.3389/
FPUBH.2021.683388/BIBTEX 

20.	 Jiang F, Zhou H, Hu L, et al. Psychiatry residents in China: Socio-demographic characteristics, career satisfaction, and related factors. 
Front Psychiatry. 2019;10:177. https://doi.org/10.3389/FPSYT.2019.00177/BIBTEX 

21.	 Ioannou P, Katsikavali V, Galanis P, Velonakis E, Papadatou D, Sourtzi P. Impact of Job Satisfaction on Greek Nurses’ Health-Related 
Quality of Life. Saf Health Work. 2015;6(4):324-328. https://doi.org/10.1016/J.SHAW.2015.07.010 

22.	 Tsounis A, Sarafis P. Validity and reliability of the Greek translation of the Job Satisfaction Survey (JSS). BMC Psychol. 2018;6(1):1-6. 
https://doi.org/10.1186/S40359-018-0241-4/TABLES/5 

23.	 Astrauskaite M, Vaitkevicius R, Perminas A. Job Satisfaction Survey: A Confirmatory Factor Analysis Based on Secondary School 
Teachers’ Sample. International Journal of Business and Management. 2011;6(5):41-50. https://doi.org/10.5539/ijbm.v6n5p41 

24.	 Fernández-Muñoz JJ, Topa G. Older workers and affective job satisfaction: Gender invariance in Spain. Frontiers in Psychology. 
2018;9:1-7. https://doi.org/10.3389/fpsyg.2018.00930 

25.	 Sorondo BM. Associations between affect, personality, and job satisfaction among library employees: Efficient and ethical assessment of 
library staff. Advances in Library Administration and Organization. 2017;37:35-56. https://doi.org/10.1108/S0732-067120170000037003 

26.	 Gong Y, Wu Y, Huang P, Yan X, Luo Z. Psychological Empowerment and Work Engagement as Mediating Roles Between Trait 
Emotional Intelligence and Job Satisfaction. Front Psychol. 2020;11:232. https://doi.org/10.3389/FPSYG.2020.00232/BIBTEX 

27.	 Huang S, Chen Z, Liu H, Zhou L. Job satisfaction and turnover intention in China: The moderating effects of job alternatives and policy 
support. Chinese Management Studies. 2017;11(4):689-706. https://doi.org/10.1108/CMS-12-2016-0263 

28.	 Figueredo JM, García-Ael C, Gragnano A, Topa G. The mediating role of work-health balance in the relationship between perceived 
work ability and affective job satisfaction. Psihologijske Teme. 2021;30(3):547-572. https://doi.org/10.31820/pt.30.3.8 

it is optimally brief, highly affective, and has good internal 
validity. Furthermore, our study shed light on the need to correct 
the faculty retention policies in the era of medical education 
reforms and curricular changes. 

Disclosures: There is no conflict of interest for all authors. 

Acknowledgements: None.

Funding: None. 



49
Journal of Clinical Medicine of Kazakhstan: 2023 Volume 20, Issue 1

29.	 Thompson ER, Phua FTT. A Brief Index of Affective Job Satisfaction. Group Organ Manag. 2012;37(3):275-307. https://doi.
org/10.1177/1059601111434201 

30.	 Pujol-Cols L, Dabos GE. Dispositional and situational factors at work: A validation of scales and examination of effects on job satisfaction. 
Academia Revista Latinoamericana de Administración. Published online 2019:1-86. https://doi.org/10.1108/arla-12-2017-0355 

31.	 Lovakov A. Antecedents and Consequences of Organizational Commitment Among Russian University Teachers. Psychology. 2014. 
https://doi.org/10.2139/ssrn.2552437

32.	 World Health Organization. WHO Guidelines on Translation. Process of Translation and Adaptation of Instruments.; 2016. http://
www.who.int/substance_abuse/research_tools/translation/en/

33.	 Pujol-Cols L, Lazzaro-Salazar M. Psychosocial Risks and Job Satisfaction in Argentinian Scholars: Exploring the Moderating Role 
of Work Engagement. Journal of Work and Organizational Psychology. 2018;34(3):145-156. https://doi.org/10.5093/jwop2018a17 

34.	 Kurian G, Muzumdar P. Antecedents to Job Satisfaction in the Airline Industry. NMIMS Management Review. 2017;34(2):29-40.
35.	 Llorente-Alonso M, Topa G, Salgado JF, et al. Individual Crafting, Collaborative Crafting, and Job Satisfaction: The Mediator Role of 

Engagement. Journal of Work and Organizational Psychology. 2019;35(3):217-226. https://doi.org/10.5093/jwop2019a23 
36.	 Taber KS. The Use of Cronbach’s Alpha When Developing and Reporting Research Instruments in Science Education. Res Sci Educ. 

2018;48(6):1273-1296. https://doi.org/10.1007/S11165-016-9602-2/TABLES/1 



50
Journal of Clinical Medicine of Kazakhstan: 2023 Volume 20, Issue 1

Original Article DOI: https://doi.org/10.23950/jcmk/12929

JOURNAL OF CLINICAL MEDICINE OF KAZAKHSTAN (E-ISSN 2313-1519)

Abstract
Introduction: Changes in hematological parameters are frequently 

observed in brucellosis patients. In this study, it was aimed to evaluate the 
diagnostic significance of some hematological parameters in patients 
with brucellosis.

Material and methods: In this case-control study, the data of 
brucellosis patients and healthy volunteers followed up in the Outpatient 
Clinic of Infectious Diseases between 2018 and 2020 were retrospectively 
examined. In the hemogram examination of patients with brucellosis 
and health volunteers; hematological parameters such as the leukocyte, 
hemoglobin, neutrophil, lymphocyte, monocyte, platelet, ratio of 
neutrophil/lymphocyte, ratio of platelet/lymphocyte, ratio of monocyte/
lymphocyte and mean platelet volume were compared.

Results: 255 people, 169 (66.3%) of whom were diagnosed with 
brucellosis and 86 (33.7%) from the control group, were included to 
the study. These participants of 112 (43.9%) were male and 143 (56.1%) 
were female. The patients diagnosed with brucellosis, of 62 (36.7%) 
were considered acute, of 62 (36.7%) subacute, and of 45 (26.6%) 
chronic brucellosis. leukocyte, hemoglobin, neutrophil, and neutrophil/
lymphocyte levels were found to be lower in the brucellosis group 
compared to the control group, while mean platelet volume level was 
found to be higher. Hemoglobin was found to be lower and mean platelet 
volume higher in all brucellosis subgroups.

Conclusion: In this study, the following findings were determined 
to be important: the lowness of leucocyte and hemoglobin and highness 
of mean platelet volume in brucellosis patients, as well as the highness 
of lymphocyte levels and lowness of neutrophil/lymphocyte and platelet/
lymphocyte levels in the subacute brucellosis subgroup. In addition, it 
was concluded that the mean platelet volume parameter can be used as 
a diagnostic test for brucellosis.
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Introduction
Brucellosis is a common zoonotic disease that is 

considered endemic worldwide and is caused by gram-
negative coccobacilli from the Brucella genus [1]. 
Approximately 500,000 new cases of human brucellosis 
are reported each year [2]. The disease is a zoonotic 
infection seen most frequently in Turkiye especially in 
Eastern, Southeastern, and Central Anatolia [3]. The 
disease has a wide spectrum of clinical symptoms, 

such as fever, sweating, fatigue, and osteoarthritis, 
and sometimes it can lead to more serious damage in 
different organs [3-5]. 

Early and accurate diagnosis of brucellosis plays 
an important role both in controlling and eradicating 
the disease and in improving public health [6]. 
Microbiological diagnosis of human brucellosis is 
based on three different modalities: culture, serology, 
and nucleic acid amplification tests (NAATs). Bone 

J Clin Med Kaz 2023; 20(1):50-55
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marrow and blood culture are the gold standard methods 
[7]. Hematological complications due to brucellosis are 
prevalent. Brucella spp. shows tropism to structures in the 
reticuloendothelial system (RES), such as bone marrow and 
some peripheral organs. Changes in hematological parameters 
are observed in most patients [8, 9]. 

Various hematological and inflammatory parameters have 
been widely used as biomarkers in the preliminary diagnosis of 
bacterial infections [6, 10, 11]. Hematological markers, including 
white blood cell count, neutrophil to lymphocyte ratio (NLR), 
platelet to lymphocyte ratio (PLR), monocyte to lymphocyte 
ratio (MLR), mean platelet volume (MPV), platelet count 
(PLT), platelet distribution width (PDW), red cell distribution 
width (RDW), and C-reactive protein (CRP) test, have been 
used in the preliminary diagnosis of brucellosis with serological 
tests [6, 12]. Recently, it has been reported that platelets are 
also associated with inflammation. MPV is associated with 
platelet activation and function, and it has been reported as an 
inflammatory marker in some diseases, such as community-
acquired pneumonia and brucellosis [13-15]. In this study, it 
was aimed to evaluate whether some hematological parameters 
that can be examined in simple hemogram examination have a 
diagnostic importance in terms of brucellosis.

Material and methods
Study protocol

In this case-control study, the data of brucellosis patients 
and healthy volunteers followed up in the Outpatient Clinic of 
Infectious Diseases at Cizre State Hospital between 2018 and 
2020 were retrospectively examined. Information about the 
patients, such as age, sex, and laboratory test results, obtained 
from the hospital information management system. Brucellosis 
was categorized into 3 subgroups according to the duration of 
clinical signs and symptoms: acute brucellosis (0–2 months), 
subacute brucellosis (2–12 months), and chronic brucellosis (> 
12 months) [3]. The criteria used for the diagnosis of brucellosis 
are growth in the culture of Brucella spp. in blood or other body 
fluids together with clinical symptoms such as fever, sweating, 
chills, joint-muscle pain, headache, and weakness, being of 
serum Brucella tube agglutination titer equal to or greater than 
1/160, or being of at least a four-fold titer increase in the serum 
sample taken at two-week intervals. The control group was 
selected from healthy volunteers without any symptoms or signs. 

Blood sample analyses
2 ml of venous blood sample from each patient was taken 

into an anticoagulant tube containing ethylenediaminetetraacetic 
in a sterile environment. Immediately after blood collection, it 
was inverted for 8 seconds. The prepared sample was studied on 
the SYSMEX- XN-1000 (Japan) hemogram device with laser 
reading system.

From the hematological examinations at the time of the 
brucellosis patients and healthy volunteers inclusion in the 
study, the results of leukocytes, hemoglobin (HGB), neutrophils, 
lymphocytes, monocytes, platelets, NLR, PLR, MLR, and MPV 
were evaluated.

Ethical committee
This study was approved by the Clinical Research Ethics 

Committee of Harran University with the number 91074 on 
December 24, 2021. All procedures in the study were performed 
in accordance with the World Medical Association Declaration 
of Helsinki.

Statistical analysis
All statistical analyses were carried out using the SPSS 

22 (SPSS Inc., Chicago, IL) packet program. A one-sample 
Kolmogorov–Smirnov test was used to check whether continuous 
variables such as leukocyte, HGB, and neutrophil follow the 
normal distribution. All continuous variables are presented as 
mean ± standard deviation. An independent samples t-test was 
used to compare the means of two continuous variables that 
followed the normal distribution, and a Mann–Whitney U test 
was used to compare the means of two continuous variables 
that did not follow the normal distribution. A one-way ANOVA 
test was used to compare the means of more than two normally 
distributed continuous variables, and a Kruskal–Wallis test 
was used to compare the means of more than two continuous 
variables that did not follow the normal distribution. To 
determine which groups the difference originated from, multiple 
comparison tests were used in cases where the assumption of 
normal distribution was provided, and the Mann–Whitney U test 
was used in cases where the assumption of normal distribution 
was not provided. Receiver Operating Characteristic (ROC) 
analysis was carried out to evaluate the overall diagnostic 
performance of the hematological variables. The Youden Index 
was used to determine the cut-off points of the parameters found 
to be statistically significant. We considered a p-value < 0.05 
statistically significant for all statistical analyses. 

Results
A total of 255 participants, 169 (66.3%) of whom were 

patients with a diagnosis of brucellosis and 86 (33.7%) of whom 
constituted the control group, were included in the study. Of 
the participants, 112 (43.9%) were male, and 143 (56.1%) were 
female. Of the patients with brucellosis, 51 (30.2%) were male, 
and 118 (69.8%) were female. In the control group, 61 (70.9%) 
participants were male, and 25 (20.1%) were female. The mean 
age of the participants with brucellosis was 40.08, and the mean 
age of the participants in the control group was 39.71.

When the brucellosis patients and the control group 
participants were compared, the differences in, leukocyte HGB, 
neutrophil, MPV, and NLR were statistically significant. The 
brucellosis patients were found to have lower leukocyte, HGB, 
neutrophil, and NLR levels and higher MPV levels than the 
participants in the control group (Table 1).

Table 1 The results of the statistical analysis between 
brucellosis patients and the control group

Parameters Control Brucellosis p-value

Age 39.71±15.18 40.80±13.79 0.57

Leukocyte 7105.19±1344.90 6638.99±1696.00 0.02

HGB 14.59±1.58 13.13±1.49 0.00

Neutrophil 4009.98±1040.79 3585.27±1257.57 0.00

Lymphocyte 2282.77±489.44 2344.73±687.79 0.41

Monocyte 571.50±176.04 552.28±189.30 0.17

Platelet 253.57±48.26 246.75±61.70 0.24

MPV 9.58±1.24 9.99±0.90 0.03

NLR 1.82±0.55 1.65±0.72 0.00

PLR 0.12±0.03 0.11±0.04 0.27

MLR 0.26±0.08 0.25±0.09 0.06

HGB: hemoglobin, MPV: mean platelet volume, NLR: neutrophil–
lymphocyte ratio, PLR: platelet–lymphocyte ratio, MLR: monocyte–
lymphocyte ratio 
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Of the participants diagnosed with brucellosis, 62 (36.7%) 
had acute brucellosis, 62 (36.7%) had subacute brucellosis, 
and 45 (26.6%) had chronic brucellosis. The hematological 
parameters of the brucellosis subgroups were compared with 
those of the control group. According to the statistical results, 
it was observed that the HGB, lymphocyte, MPV, NLR, and 
PLR values included statistically significant differences (Table 
2). Each brucellosis subgroup had lower HGB and higher MPV 
values than the control group. The subacute brucellosis subgroup 
had higher lymphocyte, lower NLR, and lower PLR values than 
the other brucellosis subgroups and control group. Multiple 
comparison and pairwise comparison tests revealed that the 
following groups had statistical differences between them: 
acute–control, subacute–control, chronic–control, in terms of 
HGB; control–subacute, acute–subacute, chronic–subacute, in 
terms of lymphocytes; acute–control and chronic–control, in 
terms of MPV; control-subacute and subacute–chronic, in terms 
of NLR; and subacute–chronic, in terms of PLR (Table 3).

With the aim of evaluating overall diagnosis performance 
of hematological parameters found as the significant, ROC 
analysis was performed between the following pairs: acute–
control, subacute–control, chronic–control, acute-subacute, 
acute-chronic, subacute-chronic, and control-brucellosis 
(Table 4). The Youden Index was used to determine the cut-off 
points for the hematological parameters that were found to be 
statistically significant. The following distinctive parameters 
were found: HGB between the control group and the acute 
brucellosis subgroup, the control and the subacute brucellosis 

subgroup, and the control and the chronic brucellosis subgroup, 
lymphocyte counts between the control group and the subacute 
brucellosis subgroup, MPV between the control group and the 
chronic brucellosis subgroup, NLR between the control group 
and the subacute brucellosis group (Figure 1), lymphocyte counts 
between the acute and the subacute brucellosis subgroups and 
the subacute and the chronic brucellosis subgroups, NLR and 
PLR between the subacute and chronic brucellosis subgroups 
(Figure 2), and leucocyte, HGB, Neutrophil, MPV and NLR 
between the control group and the brucellosis group (Figure 3).

The Youden Index was used to determine the cut-off points 
of the parameters found to be statistically significant.  The results 
of the cut-off values can be summarized as follows.

Results obtained for the brucellosis subgroups and the 
control:

•	 The cut-off value was calculated as 14.25 for the 
HGB parameter between the control and acute brucellosis 
group, and between the control and subacute brucellosis 
group. It was concluded that HGB could discriminate control 
group participants with 69% accuracy, acute patients with 79% 
accuracy, and subacute patients with 87% accuracy. The cut-off 
value was calculated as 14.15 for the HGB parameter between 
the control and chronic brucellosis group. It was concluded that 
HGB could discriminate control group participants with 70% 
accuracy and chronic patients with 78%.

•	 The cut-off value was calculated as 2305 for the 
lymphocyte parameter between the control group and the 
subacute brucellosis subgroup. It was concluded that lymphocyte 

Table 2 Evaluation of hematological parameters according to the control group and brucellosis subgroups 

Parameters Control Acute Subacute Chronic p-value

Age 39.71±15.18 38.32±13.95 42.29±13.41 42.18±13.90 0.35

Leukocyte 7105.19±1344.90 6657.90±1802.18 6782.74±1526.10 6414.89±1780.53 0.10

HGB 14.59±1.58 13.11±1.58 13.15±1.35 13.15±1.57 0.00

Neutrophil 4009.98±1040.79 3595.81±1374.74 3583.39±1140.94 3573.33±1270.15 0.07

Lymphocyte 2282.77±489.44 2288.87±627.56 2545.00±619.48 2145.78±791.69 0.01

Monocyte 571.50±176.04 562.19±211.90 567.95±163.72 517.02±188.83 0.41

Platelet 253.57±48.26 245.40±67.75 251.15±60.55 242.56±55.13 0.70

MPV 9.58±1.24 10.00±0.91 9.89±0.88 10.12±0.91 0.02

NLR 1.82±0.55 1.66±0.73 1.46±0.50 1.88±0.90 0.00

PLR 0.12±0.03 0.11±0.04 0.10±0.03 0.13±0.05 0.02

MLR 0.26±0.08 0.25±0.10 0.23±0.06 0.26±0.11 0.20

Table 3 P-values of post-hoc and pairwise comparison tests for the significant hematological parameters

Parameters Group/Subgroup Control Acute Subacute Chronic
HGB Control - 0.00 0.00 0.00

Acute - - 0.88 0.88
Subacute - - - 0.99

Lymphocyte Control - 0.95 0.01 0.22
Acute - - 0.02 0.24
Subacute - - - 0.00

MPV Control - 0.02 0.08 0.01
Acute - - 0.54 0.57
Subacute - - - 0.26

NLR Control - 0.15 0.00 0.62
Acute - - 0.1 0.09
Subacute - - - 0.00

PLR Control - 0.88 0.06 0.12
Acute - - 0.11 0.11
Subacute - - - 0.00
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count could discriminate subacute patients with 68% accuracy 
and control group participants with 58% accuracy.

•	 The cut-off value between the control group and the 
chronic brucellosis subgroup was determined to be 9.65 for 
MPV. It was concluded that MPV could discriminate chronic 
brucellosis patients with 73% accuracy and control group 
participants with 49% accuracy.

Table 4 Results of ROC Analysis for Blood Parameters

Groups Parameters AUC Cut off point Sensitivity(%) Specificity (%) +PV -PV Accuracy
Control-Acute HGB 0.75 14.25 79 69 0.64 0.82 0.73

MPV 0.58 8.95 92 27 0.48 0.82 0.55
Control-Subacute HGB 0.76 14.25 87 69 0.67 0.88 0.76

LYMP 0.62 2305 68 58 0.54 0.71 0.62
NLR 0.68 1.67 66 62 0.55 0.72 0.64

Control-Chronic HGB 0.74 14.15 78 70 0.57 0.86 0.73
MPV 0.63 9.65 73 49 0.43 0.78 0.57

Acute-Subacute LYMP 0.62 2305 68 58 0.62 0.64 0.63
Subacute-Chronic LYMP 0.66 2305 62 68 0.42 0.71 0.64

NLR 0.63 1.96 38 87 0.68 0.66 0.66
PLR 0.64 0.1093 60 66 0.56 0.69 0.64

Control-Brucellosis Leucocyte 0.59 6065 42 79 0.80 0.41 0.55
HGB 0.75 14.25 82 69 0.84 0.66 0.77
NEUT 0.61 3805 60 58 0.74 0.43 0.60
MPV 0.58 9.05 87 29 0.71 0.53 0.67
NLR 0.61 1.1912 31 88 0.84 0.40 0.51

Figure 1 - The results of ROC analysis between the brucellosis 
subgroups and the control group for the significant 
hematological parameters

Figure 2 - The results of ROC analysis between the brucellosis 
subgroups for significant hematological parameters

Figure 3 - The results of ROC analysis between the brucellosis 
group and control group for significant hematological 
parameters

•	 The cut-off value was calculated as 1.67 for the NLR 
parameter between the control group and the subacute brucellosis 
subgroup. It was concluded that NLR could discriminate 
subacute brucellosis patients with 66% accuracy and control 
group participants with 62% accuracy.

Results obtained for the brucellosis subgroups:
•	 The cut-off value was calculated as 2305 for the 

lymphocyte count parameter between the acute and the subacute 
brucellosis subgroups, and between subacute and chronic 
brucellosis subgroups. It was concluded that lymphocyte count 
could discriminate acute brucellosis patients with 58% accuracy, 
subacute brucellosis patients with 68% accuracy, chronic 
brucellosis patients with 62% accuracy.

•	 The cut-off values between the subacute and chronic 
brucellosis subgroups were 1.9602 for NLR and 0.1093 for PLR. 
It was concluded that subacute brucellosis patients could be 
discriminated with 87% accuracy via NLR and 56% accuracy via 
PLR, while chronic brucellosis patients could be discriminated 
with 38% accuracy via NLR and 60% accuracy via PLR.   

Results obtained for the brucellosis group and control 
group:

•	 The cut-off value was 6065 for leucocyte. The 
brucellosis patients could be discriminated with 42% accuracy 
and the control group participants with 79% accuracy via 
leucocyte.
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•	 The cut-off value was 14.25 for HGB. HGB could 
discriminate control group participants with 69% accuracy and 
brucellosis patients with 82% accuracy.  

•	 The cut-off value of neutrophil was equal to 3802. It 
was concluded that neutrophil could discriminate control group 
participants with 58% accuracy and brucellosis patients with 
60% accuracy.

•	 The cut-off value of MPV was 9.05. It was concluded 
that MPV could discriminate control group participants with 
29% accuracy and brucellosis patients with 87% accuracy.

•	 The cut-off value was 1.1912 for NLR. It was concluded 
that NLR could discriminate control group participants with 
88.4% accuracy and brucellosis patients with 31.32% accuracy.

Discussion
Brucella is an intracellular bacterium that can live 

in phagocytic cells, such as neutrophils and macrophages. 
Following primary infection, the disease spreads to the 
lymph nodes and then passes into the bloodstream, causing 
systemic infection. In addition to an increase in the number 
of leukocytes and neutrophils, changes in inflammatory 
indexes occur during infection. The disease also contributes 
to the pathogenesis of platelets [6]. Brucellosis can cause 
leukopenia, lymphomonocytes, and mild anemia [8]. Studies 
conducted in recent years have shown that some hematological 
biomarkers reflect systemic inflammation and can be used in 
the diagnosis of some diseases [6, 13, 16, 17]. Olt et al. [18] 
found a significant relationship between HGB and NLR levels 
and brucellosis. In a case-control study conducted in Iran, it was 
shown that leukocyte, CRP, and neutrophil counts can be used as 
biomarkers in the preliminary diagnosis of brucellosis [6]. Şen 
et al. [19] showed that the PLR value increased in patients with 
complicated brucellosis and that the increase in NLR and PLR 
values and the decrease in MLR were significantly associated 
with specific organ involvement. Bozdemir et al. [20] found that 
in the pediatric age group, there were significant differences in 
HGB, platelet, MPV, and NLR values between the patient and 
control groups; moreover, they stated that MPV and NLR values 
were particularly useful as inflammation markers in childhood 
brucellosis. 

The hemogram plays an important role in the diagnosis of 
infectious diseases. MPV is one of the parameters that can be 
studied in a hemogram. It gives the mean platelet size and shows 
platelet activation. It has been shown that MPV levels are affected 
not only by prothrombotic conditions but also by rheumatic 
and infectious diseases [12]. In Parlak et al.’s [21] case-control 
study, the MPV value was found to be significantly higher in 
brucellosis patients, and it was stated may have prognostic value 
in brucellosis. Bozkurt et al. [22] and Kader et al. [23] predicted 
that MPV values before treatment in brucellosis patients were 
lower than after treatment and that MPV values could be a 
beneficial parameter in evaluating disease activity and response 
to treatment. Togan et al. [24] found no significant difference 
between the MPV values of patients with acute brucellosis and 
the control group participants.

The idea behind this study is that some hematological 

sub-parameters in the hemogram maybe distinctive among 
brucellosis clinical groups. In our literature review, no study was 
found in which hematological sub-parameters were compared 
between the brucellosis subgroups and the control group. 
Therefore, our study is significant in that it is the first study to 
carry out such comparisons. 

The results obtained from the study can be summarized 
as follows. The differences between the brucellosis group and 
the control group in terms of leucocyte, HGB, neutrophil, 
MPV, and NLR were found to be statistically significant. The 
brucellosis group had higher MPV and lower mean leucocyte, 
HGB, neutrophil, and NLR levels than the control group. The 
brucellosis subgroups were compared with the control group, 
and the differences in HGB, lymphocyte, MPV, NLR, and PLR 
values were found to be statistically significant. Each brucellosis 
subgroup had a lower mean HGB and a higher mean MPV than 
the control group. In addition, it was observed that the following 
parameters could be used as diagnostic tests according to the 
results of ROC analysis: lymphocyte value for the subacute 
brucellosis subgroup and the other brucellosis subgroups and 
the control group, HGB for the control group and the brucellosis 
group, and the control group and the brucellosis subgroups,  
MPV values for the brucellosis group and the control group 
and the control group and the chronic brucellosis subgroups,  
NLR for the control group and subacute brucellosis subgroup, 
subacute and chronic brucellosis groups, and the control group 
and the brucellosis group, and PLR values for the subacute and 
the chronic brucellosis subgroups. 

Conclusion
Brucellosis continues to impact both individual and public 

health. Although various tests are used in the diagnosis and 
follow-up of the disease, some hematological and biochemical 
parameters may be useful in the early diagnosis of the disease. 
In this study, the following findings were determined to be 
important: the lowness of leucocyte and HGB and highness 
of MPV in brucellosis patients, as well as the highness of 
lymphocyte levels and lowness of NLR and PLR levels in the 
subacute brucellosis subgroup. In addition, it was concluded 
that the MPV parameter can be used as a diagnostic test for 
brucellosis.
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Abstract
Objective: This research aims to analyze the HALP. (hemoglobin, 

albumin, lymphocyte. platelet) score of.survivor-deceased Covid-19 
patients.

Material and methods: 590 patients with. Covid-19 were. included. 
in. this. study. Patients. were. divided. into two groups as survivor (n:296) 
and deceased (n:294). Patient information was collected from the 
hospital online system. The Study was conducted retrospectively, and it 
aims to.investigate.the association.between HALP score and.mortality.in 
Covid-19.patients.

Results: In.the deceased group.the.mean.age was 71.32±10.9 (n:294) 
while in the survivor.group, it.was 59.97±16.2 (n:296) (p:0.000). 65,6% of 
the deceased group were.male, while 55% of survivor group were male 
(p<0.001). The median HALP score was 11,45 (1,00-1594,00) in the deceased 
group, while it was 23,58 (1,73-231,75) (p<0.001) in survivor group. Through 
our analysis,.we have found.that.the.HALP score.was associated with 
mortality, thus the.relationship.between 1/HALP.score.and.mortality was 
examined. While the median 1/HALP was 0.08 (0.01-1.00) in deceased 
group, it was 0.04 (0.01-0.58) in the survivor group. ROC (receiver.
operating.characteristic) analysis was executed for determining the cut 
off value of 1/HALP. The cut.off.value of 1/HALP for mortality was 0,064 
((AUC: 0,724 (0,682-0,767); 67,3% Sensitivity, 67,0% Specificity; p<0.001)). 

Conclusion: There is a meaningful correlation established between 
low HALP score and.mortality. in.Covid-19.patients. We.have reached 
the.conclusion that using HALP score.to. predict.mortality.in.Covid-19.
patients might be useful. 
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Introduction
A.new.virus,.from the coronavirus family,.which.

was called as Sars-Cov-2 in December 2019, led to the 
outbreak of a pandemic in March 2020. The disease due 
to this virus was defined as Covid-19 [1]. The pandemic, 
which affected approximately 613,972,905 people, has 
caused 6,516,982 deaths since its onset [2]. With the 
increasing significance of determining the Covid-19 
prognosis, many new markers and scoring systems, in 
addition to well-known markers such as serum ferritin 
level, neutrophil lymphocyte ratio and d-dimer were 
found to successfully show the Covid-19 progression 
[3–5]. A relationship between low hemoglobin level and 
Covid-19 mortality was described, which is thought to 
be due to the lower oxygen carrying capacity in anemic 

patients, especially in elderly with comorbidities [6]. 
Similarly, a relationship.was.found.between.low.
albumin.and Covid-19 mortality. A low albumin level 
increases the risk of mortality for Covid-19, regardless 
of other mortality-increasing characteristics such as 
age and comorbid situations [7]. The lymphocyte 
level can be found higher or lower in viral infections 
and, a significant relationship was depicted among 
low lymphocyte level and mortality in Covid-19 [8]. 
Thrombocytopenia is a well-known poor prognostic 
component in multi-organ failure, and an important 
parameter in Acute Physiology Score II, which is a 
widely used scoring system for detecting mortality [9].

The HALP score, is a mathematical formula 
produced from albumin, hemoglobin, lymphocyte 
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and platelet counts, which are frequently used as inflammation 
markers. This scoring system is used as a new prognostic factor 
especially for malignancies and was shown to be related with 
increased inflammation. The HALP score is computed with this 
equation: lymphocytes(/L).x.albumin(g/L).x.hemoglobin(g/L) 
/ platelets.(/L) [10]. In addition to its use for determining 
inflammation, HALP.score.can also be.used as predictor.
of.mortality in ischemic.stroke [11].

There are no other studies in the current literature depicting 
the association between the HALP score and Covid-19. The 
relationship between inflammatory processes and Covid-19 is 
well known, thus we aim.to investigate.relationship.between.
Covid-19.and HALP score which is a novel inflammatory 
indicator. 

Material and methods
Data.from.590.patients.with.Covid-19.from.15/03/2020 to 

15/01/2021 in internal.medicine wards.and ICUs included study 
and analyzed retrospectively. Demographic information and 
laboratory findings were gathered from the hospital electronic 
system. Decision for ICU admission was made according to the 
Covid-19 guide by the.World.Health.Organization. According.
to.these.guides, patients.with.confusion, PaO2/FiO2. <300, 
respiratory.rate ≥ .30/min, SpO2 <90% despite.5 L/min.oxygen.
therapy, systolic.blood.pressure.<90 mmHg, mean.arterial.
pressure <65 mmHg, acute.organ dysfunction such as.acute.
bleeding diathesis,acute.kidney.injury,.impaired.acute.liver.
function.tests,.immunosuppression.were.followed.up in the 
ICU [12]. Patients were described in two groups as deceased 
or survivor. Standard deviation and mean value were used 
for quantitative0values, whereas.percentages.and numbers 
were.used.to represent.qualitative.values. Shapiro-Wilk.was.
used.for determining normality.distribution. For comparing 
the qualitative values, Chi-square test was used. Meanwhile, 
Mann-Whitney-U and Independent T.tests were executed for.
quantitative.values according.to normality.distribution. HALP 
score was calculated using the laboratory data of patients.at 
hospital.admission. Due to the correlation between low HALP 
score and mortality, ROC analysis was performed to anticipate 

the functionality of 1/HALP level.for identifying. the severity 
of disease and mortality.separately. For.statistical.significance, 
p<0.05 was. accepted. IBM SPSS, Version 20.0 package.
program.was performed for.execute statistical. analysis.

Results
Mean.age.of deceased group.was 71.32±10.9 (n:294) 

and.the.mean.age. for.the.survivor group.was.59.97±16.2 
(n:296) (p<0.001). 65,6% of the deceased group were.male,.
and 55% of the survivor.patients.were male (p<0.001) (Table1). 
Regarding comorbid diseases, the frequency of coronary.artery.
disease,.hypertension,.congestive.heart.failure.and.diabetes was 
higher in deceased patients, which was statistically.significant 
(Table 1). While.the.mean .CRP level of deceased.patients.was 
140.0±97.4 mg/L, this.level.was 67.3±68.5 mg/L in the survivor 
patients (p<0.001). Median procalcitonin level was 0.67 (0.02-
100) ng/dl in the deceased group, and it was.0.1 (0.01-100).
ng/dl (p<0.001) in the survivor.group. When ferritin level was 
examined, the median ferritin was 855,00 (6,69-40002,00) 
µg/L in the deceased group, while it was 289,00 (1,90-6321,00) 
µg/L in the survivor group (p<0.001). The mean.LDH level 
was 521,00 (126,00-10056,00) U/L in the deceased group, and 
4319,00 (118,00-1196,00) U/L (p<0.001) in the survivor.group. 
The.difference.between.positive acute phase.reactants.between 
the deceased and.the survivor.group was also statistically.
significant (Table 1).

When.the.albumin level.was examined,.the mean albumin 
level.of the deceased group and survivor.group were 28,70±4,63 
g/L and 33,49±5,62 mg/dl (p<0.001) respectively. Median 
lymphocyte level was 0,57 (0,06-8,74) k/uL in the deceased 
group, and 0,85 (0,11-4,87) k/uL (p:0.006) in the survivor.group. 
Mean thrombocyte level.was 201,24±93,89 k/uL in the deceased 
group, and 208,09±88,99 k/uL (p:0.363) in.the survivor group. 
The.difference between.thrombocyte level in deceased and 
survivor group was.not statistically significant (Table 1).

Median HALP score was 11,45 (1,00-1594,00) in the 
deceased group, while this ratio was 23,58 (1,73-231,75) 
(p<0.001) in the survivor group. Since a low.HALP.score was 
correlated with.high mortality,.we investigated the relationship.

Table 1 Demographics and comparison of laboratory findings in deceased and survivor patients.

Age Deceased Survivor P
71.32 ±10.92 (n:294) 59.97±16.24 (n:296) <0,001

Gender (n) M:193 (%65.6)
F:101 (%34.4)

M:165 (%55.9)
F:130 (%44.1)

<0,001

Comorbidities
Diabetes Mellitus
Hypertension
Chronic Kidney Failure
Coronary artery disease
Congestive Heart Failure

108 (%36,6)
172 (%58,3)
40 (%13,6)
83(%28,2)
48 (%16,3)

81 (%27,5)
138 (%46,7)
26(%8,7)
49 (%16,5)
18(%6,0)

0,019
0,005
0,067
0,001
<0,001

Laboratory findings
CRP 140,60±97,48 69,52±68,80 <0,001
Procalcitonin 0,67 (0,02-100,00) 0,1 (0,01-100,00) <0,001
Ferritin 855,00 (6,69-40002,00) 289,00 (1,90-6321,00) <0,001
LDH 521,00 (126,00-10056,00) 319,00 (118,00-1196,00) <0,001
Hemoglobin 12,07±2,09 12,51±1,87 0,006
Albumin 28,70±4,63 33,49±5,62 <0,001
Lymphocyte 0,57 (0,06-8,74) 0,85 (0,11-4,87) 0,006
Thrombocyte 201,24±93,89 208,09±88,99 0,363
HALP 11,45 (1,00-1594,00) 23,58 (1,73-231,75) <0,001
1/HALP 0,08 (0,01-1,00) 0,04(0,01-0,58) <0,001
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between.1/HALP.and.mortality. While the median 1/HALP 
was 0.08 (0.01-1.00) in the deceased group, it was 0.04 (0.01-
0.58) in the survivor group (p<0.001) (Table 1). A Roc.analysis 
was used for.determining the cut.off. value.of 1/HALP, and the 
sensitivities, specificities, cut.off.values, and area.under.the 
curve. were.calculated. Cut off.value.of 1/HALP for mortality.
was calculated as 0,064 ((AUC: 0,724 (0,682-0,767); 67,3% 
Sensitivity,. 67,0% Specificity. p<0.001) (Table 2). (Figure1).

Table 2 ROC curve for estimate mortality in Covid-19.

Parameter AUC %95 Cl  Cut-off Sensitivity 
%

Specificity 
%

P

1/HALP 0,724 (0,682-
0,767)

0,064 67,3 67,0 p<0.001

Figure 1 - ROC curve for estimate mortality in Covid-19.

Discussion
It is well-known that increased positive acute phase 

reactants are related with.increased mortality.and.severity.
of Covid-19. Many studies and reviews in current literature 
has shown that increased CRP, LDH, and procalcitonin levels.
were.related with high Covid-19 morbidity and mortality 
[13,14]. Similarly, in our study, increased CRP, LDH,.and.
procalcitonin.levels. were associated with increased mortality 
in deceased.group (p<0.001, p<0.001, p<0.001). SARS-Cov-2 
virus is known to impact red blood cell membrane (RBC) and 
hemoglobin oxygen affinity. It is also assumed that the adaptation 
mechanism of RBCs in compliance with the oxygen demand is 
impaired as well [15]. Additionally, the inflammatory indicators 
and the rate.of.mortality were higher in Covid-19.patients with 
low hemoglobin levels [16,17]. In a.retrospective.cohort study 
conducted on.222.patients diagnosed with Covid-19, the mean.
hemoglobin.level was 11.1 g/dl.in patients with severe disease 
compared to 12.8 g/dl in non-severe patients [18]. In our group 
of patients, the mean hemoglobin level of deceased patients was 
12.07±2.09, and 12.51±1.87 in survivor patients (p:0.006). In 
some other studies, a positive association was shown between 
increased ferritin levels due to inflammatory iron mechanism, 
the length.of.stay in hospital, the need for ICU, and the need for 
mechanical ventilators [19,20]. Similarly, in.our.study, we also 
found a positive association between the increased serum ferritin 
and mortality (p<0.001).

Albumin is a plasma colloid that has a critical function in 
preserving the intravascular oncotic pressure and the carriage of 
some substances in the plasma. It is also a well known negative 
acute phase reactant which decreases in inflammatory processes, 

nutritional deficiencies, and in conditions such as cirrhosis given 
that it is synthesized from the liver [21]. It is believed that ARDS 
condition in Covid-19 worsens due to the extravasation of the 
intravascular volume caused by low albumin, which also causes 
deterioration of kidney and gastrointestinal system functions 
[22]. In line with the current literature, we demonstrated a 
the strong correlation between low albumin and.mortality. in 
Covid-19.patients (p<0.001).

Lymphopenia is commonly.seen.in Covid-19.patients, 
almost up to 85% of the.patients.who. are.severely ill [23]. In 
a meta-analysis.of 23 studies,.lymphopenia was linked with the 
development of ARDS and the increased need for ICU [24]. 
In Covid-19, lymphopenia develops rapidly after infection, 
which is believed to be due to lymphocyte sequestration [25]. In 
another meta-analysis conducted with 71 studies, a relationship 
was found between lymphopenia and increased mortality [26]. 
Similar to the recent literature findings, we also pointed out 
a significant correlation between low lymphocyte level and 
mortality (p:0.006).

The platelets are an important component of the primer 
coagulation system. Even though they do not play a part in 
the inflammatory process, approximately 40% of severely ill 
Covid-19 patients have thrombocytopenia [27]. One meta-
analysis.of 17.studies and 3481 patients. showed that a low 
(<150000) platelet count was associated with poorer outcomes 
[28]. In our. study,.no statistically.significant result was.found.
between thrombocyte level and.mortality.

The HALP.score.is a newly introduced scoring.system 
that.is.calculated.as hemoglobin x albumin x lymphocyte / 
platelet. The first study in the literature on the HALP scoring 
system outlined the relationship between low HALP level 
and poor prognosis in 820 locally advanced colorectal cancer 
patients in 2016 [29]. Similarly, some studies showed that there 
was an inverse relationship between survival in bladder cancer 
and HALP.score, which is also an.independent risk factor.for 
predicting nephrectomy in renal cell carcinoma. It was also 
stated that the HALP score is a powerful tool to determine the 
inflammatory state in these patients [30,31]. Furthermore, in 
another study implemented on 1337 patients diagnosed with acute 
ischemic stroke, a positive correlation between low HALP score, 
and re-stroke and mortality was discovered [11]. According to a 
study investigating the relationship between inflammation and 
HALP score, although no correlation existed between the HALP 
score and prognosis of ANCA-positive vasculitis patients, a low 
HALP score could be partially useful for initial diagnosis [32]. 
In the study that we have established, a significant correlation 
was evident between low HALP score and mortality (p<0.001).

Conclusion
As a result, a significant correlation was found between a 

low HALP score and mortality in Covid-19. We strongly believe 
that HALP.score.could.be.a.useful.parameter to determine 
mortality in Covid-19 patients. 
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Abstract
Introduction: The study of the genetic aspects of bone 

metabolism disorders in children is a theoretical and practical interest 
for pediatrics, especially according to the age and ethnic positions. 
There is a number of gene polymorphisms (primarily the vitamin 
D receptor (VDR) gene) that determine the norm and pathology of 
bone tissue formation. Calcium absorption worsens when there is no 
functional VDR and active forms of vitamin D. As a result the level of 
bone mineralization decreases. In children such disorders lead to the 
development of osteopenia.

Objective: To determine the frequency of allelic variants of the 
VDR gene (rs1544410, rs2228570) and to evaluate its relationship with 
the level of vitamin D in children under one year old in the Kazakh 
population. 

Material and methods: 197 children under one year of age were 
examined for vitamin D by electrochemiluminescent immunoassay 
and genotyping of the VDR polymorphism (rs1544410, rs2228570) by 
PCR.

Results: It was found out that children with the C allele of the 
VDR rs2228570 gene have a reduced level of vitamin D by 1.84 times 
(95% CI 1.10 - 3.07) and CC - by 2.3 times compared with children with 
normal vitamin D levels.

Statistical analysis by the Kruskal-Wallis method showed that 
the serum level of vitamin D in AA carriers for the VDR rs1544410 was 
significantly reduced comparing to the level in GG and GA carriers 
(p=0.03).

Conclusion: The study confirms the need for further in-depth 
study of the genetic aspects of bone metabolism disorders in children 
for the development of personalized medicine.

Key words: vitamin D, VDR gene polymorphism, children, 
osteopenia
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Introduction
Nowadays much attention is paid to the issues of 

bone mineral density in children. The results of a number 
of studies show that about 70-80% of the variability in 
bone mineral density in a population is determined by 
genetic factors [1,2].

There is a number of gene polymorphisms that 
determine the norm and pathology of bone tissue 
formation, the most relevant of which is the vitamin D 
receptor (VDR) gene [3,4].

The "VDR gene" (vitamin D receptor) encodes 
an intracellular vitamin D receptor, which is also a 
transcription factor. It is expressed in various tissues, 
mostly in the intestines, kidneys, parathyroid glands 
and bones - all these tissues and organs are integrated 
into the system for maintaining calcium homeostasis. In 
the absence of a functional VDR and an active form of 
vitamin D, calcium absorption worsens and, as a result, 
the level of bone mineralization decreases. In children 
such disorders lead to the development of osteopenia, in 
adults - to osteoporosis [5,6].

J Clin Med Kaz 2023; 20(1):61-64
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General statements about the role of genetic factors in 
osteopenic conditions cause no doubts, but there are still enough 
questions on the contribution of specific genes that regulate 
the growth and development of the skeletal system, especially 
from age and ethnic positions. The study of the genetic aspects 
of bone metabolism disorders in children, especially at an early 
age, is a theoretical and practical interest in pediatrics. 

Purpose: To determine the frequency of allelic variants 
of the VDR gene (rs1544410, rs2228570) and to evaluate its 
relationship with the level of vitamin D in children under one 
year old in the Kazakh population. 

Material and methods
197 children of Kazakh population under one year old were 

examined in the city of Aqtobe. The sample size was calculated 
according to the “Epi Info” program. The recruitment of children 
was carried out using the method of probability sampling.

Inclusion criteria: children from 0 to 12 months, of the I 
and II health groups, according to the order № 145 dated March 
16, 2011, in a satisfactory condition at the time of the study, with 
informed consent signed by parents or legal representatives.

Exclusion criteria: children with hereditary and acquired 
diseases of the musculoskeletal system, registered in the 
dispensary account for severe chronic somatic diseases; 
disability due to other diseases; with genetic syndromes. 

After a clinical examination all children underwent the 
venous blood sampling for molecular genetic analysis. Isolation 
of genomic DNA from the peripheral blood of the subjects 
was performed using “DNA-Blood-M-100” reagent kits from 
TestGen LLC (Russia). The principle of the method is based on 
the reversible binding of nucleic acids on the surface of magnetic 
particles.

Genotyping of the VDR polymorphism (rs1544410, 
rs2228570) was carried out by real-time polymerase chain 
reaction (PCR) on a DT-prime amplifier (DNA-technology, 
Russia) using commercial kits of reagents of LLC TestGen 
(Russia) by the method of fluorescent detection. The method 
is based on the degradation of oligonucleotide probes using 
synthetic analogues of oligonucleotides.

The process of DNA amplification consists in repeated 
cycles of thermal denaturation of DNA, annealing of primers 
with complementary sequences, and next completion of 
polynucleotide chains from these primers by Taq polymerase. 
Signal probes, containing FAM and HEX fluorescent labels, 
were introduced into the amplification mixture for each variant 
of the determined genetic polymorphism (mutation). 

After the end of PCR, the duplexes, formed by the 
amplicons and signal probes,  go through a round of thermal 
melting. As the result, the fluorescence level changes. It is fixed 
and presented in the form of a graph.

Genotyping was carried out at the Scientific and Practical 
Center of the WKMU named after Marat Ospanov.

The electrochemiluminescent immunoassay method was 
used to determine the concentration of vitamin D in blood samples 
(5 ml), It is a quantitative method of measuring an antigen or 
antibody based on changes in the electrochemiluminescence 
signal before and after the immunoreaction [7]. Vitamin D 
sufficiency was evaluated in accordance with the criteria of 
the National Program "Vitamin D Deficiency in Children and 
Adolescents of the Russian Federation: Modern Approaches to 
Correction", 2018. [8].

Nonparametric criteria were used for statistical processing 
of quantitative data. Using the Kruskal-Wallis test, the 
distribution of genotypes (GG, AG, AA/TT, CT, CC) for 2 
polymorphisms of the VDR gene between groups with different 
levels of vitamin D was determined.

The Mann-Whitney test was used to perform pair-matched 
comparisons of groups (GG with AG, GG with AA, AG with AA 
and TT with CT, TT with CC, CT and CC). At the same time, 
the Bonferroni correction was held with the significance level 
of 0.017. The obtained data were processed by the statistical 
licensed program Statistica 10 and SPSS 25.

Results
A total of 197 children under one year old of the Kazakh 

population were examined for the content of vitamin D. It was 
found that the normal level of vitamin D was observed in 36 
(18.3%), and hypovitaminosis - in 161 (81.7%) children.

Next, the distribution frequency of genotypes and alleles of 
the polymorphism of the VDR rs1544410 gene was determined. 
The results of the survey are presented in Table 1.

Table 2
Frequency distribution of genotypes and 
alleles of VDR rs2228570 polymorphism

VDR
rs2228570
polymorphism

Genotype frequency Allele frequency

ТТ ТС СС Т С

0,28 0,25 0,47 0,52 0,68

The results of studying the frequency distribution of 
genotypes and alleles of the VDR rs2228570  polymorphism are 
presented in Table 2.

Table 1
Frequency distribution of genotypes and 
alleles of VDR rs1544410 polymorphism

VDR
rs 1544410
polymorphism

Genotype frequency Allele frequency

GG GА АА G А

0,58 0,4 0,02 0,76 0,14

During the process of further research, the analysis of 
the frequency distribution of genotypes and alleles of the VDR 
rs1544410 depending on the level of vitamin D in the blood was 
made (Table 3).

Table 3 Frequency distribution of genotypes and alleles of the VDR rs1544410 depending on the level of vitamin D

rs1544410 Vitamin D deficiency 
(n = 161)

Norm of vitamin D 
(n = 36)

χ2 p OR (95% CI)

G allele
 A allele

0.784
0.216

0.764
0.236

0.13 0.72 1.12(0.61 – 2.05)
0.89 (0.49 – 1.64)

 G/G genotype
 G/A genotype
 A/A genotype

0.591
0.384
0.024

0.528
0.472
0.000

1.66 0.44 1.30 (0.63 – 2.67)
0.70 (0.34 – 1.44)
2.05 (0.11 – 38.86)
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The results of the frequency distribution of genotypes and 
alleles of the VDR rs2228570 depending on the level of vitamin 
D are presented in Table 4.

At the next step, the distribution of the GG, AG, AA/TT, 
CT, CC genotypes of the VDR gene polymorphisms (rs1544410, 
rs2228570) and the level of vitamin D in blood serum in children 
under one year of age of the Kazakh population were compared 
using the Kruskal-Wallis nonparametric test. Comparison of 
VDR rs544410 genotypes and vitamin D levels is presented in 
Table 5.

Table 4

Table 5

Frequency distribution of genotypes and alleles of the VDR rs1544410 depending on the level of vitamin D

Relationship between VDR rs544410 
genotypes and vitamin D levels

rs2228570 Vitamin D deficiency 
(n = 161)

Norm of vitamin D 
(n = 36)

χ2 p OR (95% CI)

T allele 
C allele

0.378
0.622

0.528
0.472

5.49 0.02 0.54 (0.33 – 0.91)
1.84 (1.10 – 3.07)

T/T genotype 
T/C genotype
C/C genotype

0.262
0.232
0.506

0.361
0.333
0.306

4.78 0.09 0.63 (0.29 – 1.35) 
0.60 (0.28 – 1.32)
2.33 (1.08 – 5.04)

Dependent:
Vitamin D 30–80 
ng/ml

p (bilateral) for multiple comparisons; 
Vitamin D 30–80 ng/ml
Group (independent) variable: VDR rs1544410
Kruskal-Wallis test p =0,0167

GG GA AA
R:95,569 R:110,82 R:37,125

GG 0,209516 0,141243
GA 0,209516 0,038855
AA 0,141243 0,038855

Discussion
An analysis of the frequency of distribution of genotypes 

and alleles of the VDR rs1544410 polymorphism, presented 
in Table 1, indicates that the GG genotype in children of the 
study group was found in 58% of cases compared with the GA 
and AA genotypes. According to the written above, the G allele 
frequency occurs more than the A allele. This fact is of a big 
interest, because a number of studies have shown that the GG 
genotype is responsible for reducing the risk of disorders of low 
bone mineral density, GA - intermediate risk, AA - increased risk 
[9, 10].

The result of the study of the distribution frequency of 
genotypes and alleles of the VDR rs2228570 polymorphism 
(Table 2) shows that the CC genotype (47%) and the C allele 
(68%) of the VDR rs2228570 were most common in children 
under one year of age in the Kazakh population.

The VDR rs2228570 polymorphism is currently under 
study. This polymorphism affects bone mineral density in 
children. According to literary sources, its results often vary 
depending on race and nationality [11].

Thus, a study among residents of Pakistan demonstrated 
the association of VDR polymorphisms with the appearance of 
bone metabolism disorders [12]. Similar associations of VDR 
polymorphisms are also observed in other groups: Egyptian 
(rs7975232, rs2228570 and rs1544410), French (rs10735810), 
Canadian (rs10735810), and Tunisian (rs10735810) [13]. Such 
studies provide a basis for studying the role of genetic factors 
in osteopenic conditions, depending on the ethnicity of the 
respondents.

Analysis of the frequency distribution of genotypes and 
alleles of the VDR rs1544410 gene depending on the level of 

vitamin D from Table 3 shows that the distribution of G and A 
alleles of the VDR rs1544410 polymorphism does not depend 
on the level of vitamin D. There were no statistically significant 
differences in the distribution of GG, GA and AA genotypes 
revealed.

Analysis of the frequency distribution of genotypes and 
alleles of the VDR rs2228570 gene depending on the level of 
vitamin D (Table 4) in groups of children with different levels 
of vitamin D revealed differences in the frequency of T and C 
alleles (p=0.02). A decrease in the level of vitamin D is observed 
in children with the C allele by 1.84 times and the CC genotype 
by 2.3 times.

When comparing VDR rs1544410 genotypes with vitamin 
D levels, it was noted that the level of vitamin D in blood serum 
in carriers of the AA genotype is reduced comparing to the level 
in carriers of the GG and GA genotypes. The results indicate that 
there are significant statistical differences between the AA and 
GA genotypes (p≥0.03) (Table 5).

When studying the relationship between VDR rs2228570 
genotypes and vitamin D levels, it was found that the level of 
vitamin D in the blood serum of carriers of the TC, TT, and 
CC genotypes did not have statistically significant differences 
(p≥0.94). This appears to be due to weak link rather than 
insufficient statistical power.

Conclusion
The results of the molecular genotypic examination 

of 197 children under one year old in the Kazakh population 
made it possible to state the obvious predominance of the GG 
genotype of the VDR rs1544410 gene (58%) over the GA and 
AA genotypes, which generally corresponds to global data.

As part of the study, it was established that children with 
the C allele of the rs2228570 have a reduced level of vitamin 
D by 1.84 times (95% CI 1.10–3.07) and a CC genotype by 2.3 
times compared with children with normal vitamin D content.

Statistical analysis by the Kruskal-Wallis method revealed 
that the level of vitamin D in blood serum in carriers of the AA 
genotype of the VDR rs1544410 gene was significantly reduced 
compared to the level in carriers of the GG and GA genotypes 
(p=0.03).

The study of the genetic aspects of bone metabolism 
disorders in children under one year of age is one of the premises 
for the development of personalized medicine, but requires 
further in-depth analysis.
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Abstract
Parameatal cysts are very rare in clinical practice due to their 

asymptomatic course. This article presents one such case. A 25-year-old 
male patient with a formed spherical cystic tumor measuring 0.7 cm 
in the area of the external opening of the urethra. Total resection of the 
cystic formation, suturing of the resulting imperfections was carried 
out. According to the results of histology, the cyst is formed by a flat and 
cylindrical epithelium. After 3 months of follow-up, good results were 
established without relapse and cosmetic appearance.

Key words: cystoma, resection, meatus, relapse
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Introduction
Cyst formation in the parameatal area is a rare 

and unusual disease first described by Thompson and 
Latin in 1956 [1]. Since then, about 50 cases have 
been published [2,3]. Most reported cases were from 
the Japanese population, and an extensive literature 
search found that a few cases were reported from 
India.

These cysts mainly occur on one side of the 
urethral meatus. These benign lesions usually occur 
in boys, although they can be seen in infants and 
adults. The aetiology and pathogenesis of these cysts 
have yet to be established. In most cases, they are 
asymptomatic, but they can cause a change in the urine 
stream or interfere with intercourse. Simple excision 
is the preferred treatment option, while aspiration or 
marsupialization leads to relapses. In this report we 
want describe our first experience of parameatal cyts 
in our practice. Based on our case-based review, we 
try describe the best surgical treatment of parameatal 
cysts.  

Case presentation
A 25-year-old man had a cystic formation that 

appeared in the area of glans penis and gradually 
increased over five years. There were no urinary 
symptoms other than spraying of the urinary stream 
and poor cosmesis. The formation did not bother the 
patient except for cosmetic concerns. On examination, 
a painless cyst 0.7 cm x 0.5 cm in diameter was 
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Figure 1 - Parameatal cyst appearance. 

found anterior to the urethral meatus (Figure 1). The cyst 
was soft on palpation. Examination of other areas of the 
penis, scrotum, and perineum was unremarkable. Palpable 
inguinal lymphadenopathy was not observed. The patient's 
urinalysis and blood test results were normal. An ultrasound 
examination revealed an isoechoic cystic lesion anterior to 
the urethral orifice (Figure 1.1). There was no evidence of 
a solid component, septation, or vascularization within the 
cyst.
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Total resection of the cystic formation was performed under 
local anaesthesia. The edges of the incision were sutured with 
3-0 catgut. A urinary catheter has been placed (Figure 2). The 
patient was discharged 3 hours after the surgery. We prescribed 
him a daily treatment of the wound with chlorhexidine. Within 
seven days, the wound healed and with satisfactory cosmetic 
appearance (Figure 3). In the further visit, the sutures and the 
urinary catheter were removed. The histology showed that the 
cyst was formed by squamous and columnar epithelium (Figure 
4). After three months of follow-up, the patient did not have a 
relapse. A follow-up appointment was scheduled six months 
later.

Figure 1.1 - Ultrasound of parameatal cyst. An isoechoic cystic 
lesion anterior to the urethral orifice

Figure 4 - a) Microscopic image (hematoxylin and eosin, 100X 
magnification) showing the squamous cell epithelium lining the 
cyst wall.

Figure 2 - The post-operative appearance of parameatal cyst. 
Placement of the urinary catheter.

Figure 3 - Parameatal cyst appearance of the cyst in 7 days post-
surgery. 

Discussion
A parameatal cyst is a rare lesion in men, and, as reported 

in the literature, only about 50 cases have been reported to date 
[2,4]. Parameatal cysts of the glans penis have been described 
under various diagnostic terms such as mucoid cyst, urethral 
cyst, and apocrine cystadenoma. The pathology is more common 
in boys than in girls. Cysts can be congenital and form at any age 
[3]. The pathogenesis still needs to be studied. The aetiology of a 
paraurethral cyst is unknown, but it may occur due to obstruction 
of the paraurethral ducts secondary to infection in adults [4]. 
It is believed that their formation occurs due to inflammation, 
but this does not explain the aetiology of congenital parameatal 
cysts [5]. Other causes are occlusions of the paraurethral ducts 
and additional male gonads in the urethra [6]. The development 
of parameatal cysts was explained by preserving cystic spaces 
in the line separating the foreskin from the glans [1]. Some 
scientists have suggested that paraurethral duct obstruction was 
the cause, while others have suggested that infection may be a 
possible cause of the obstruction [7-9]. Recently, two neonatal 
cases have been reported in which paraurethral cysts have been 
associated with vaginal bleeding and breast enlargement; these 
factors have shown the possibility of the role of estrogens in their 
development [10]. The origin of parameatal urethral cysts from 
accessory male gonads in the urethra has been demonstrated by 
immunohistochemistry with PSA in the cells of these cysts [11]. 

Table 1
Clinical characteristics of the median cyst of 
the penis in three large reviews

 Shao et al.[14] Matsuyama et 
al.[15] 

Navalon-
Monllor et 
al.[16] 

Number of cases 55a 23 28
Cyst size range 0,2–2,1 cm from 0,1 to> 

1 cm
0,5–3,5 cm

Mean cyst size 0,88 cm n/a 1.1 cm
Location
Parameatal 19 (33.9) b 8 (28)
Glans of penis 4 (7.1) – –
Penile shaft 24 (42.9) 11 (47.8) 10 (36)
Scrotum/
perineum

2 (3.6) 2 (8.7) 2 (7)

Prepuce 7 (12.7) – 3 (11)
Multiple areas  4 (17.4) 2 (7)
Corona /
frenulum

 6 (26.1) 3 (11)

Symptoms
Asymptomatic 40 (72.7) 19 (82.6) 22 (79)
Symptomatic 15 (27.3) 4 (17.3) 4 (21)



67
Journal of Clinical Medicine of Kazakhstan: 2023 Volume 20, Issue 1

It is usually a tiny cystic mass located on the lateral margin of the 
external urethral meatus, averaging about 1 cm in diameter [12]. 
They can sometimes be bilateral. Most paraurethral cysts are 
asymptomatic, but sometimes patients may experience painful 
intercourse, dysuria, difficulty with urination, or even acute 
urinary retention [6,13]. A physical examination alone is usually 
enough to make a diagnosis. The cyst may be traumatized by 
bleeding or infection, and spontaneous rupture may occur. The 
lining of the cyst wall varies depending on the origin of the 
affected urethral segment, and it can be columnar, cuboidal, 
squamous, or transitional epithelium [9,12]. The lining epithelium 
plays no role in treatment and relapse. The differential diagnosis 
includes inflammatory lesions of the urethra [12]. The treatment 
of choice is total cyst excision. Other options include aspiration 
or marsupialization, which have unsatisfactory cosmetic results 
and lead to frequent relapses [3]. We suppose the best surgical 
treatment choice is total cyst excision compare to aspiration or 
marsupialization in terms of relapse and cosmetic appearance. 

Conclusion
A parameatal cyst is a rare pathology that occurs in men. 

Although these cysts are primarily asymptomatic, patients 
may present because of poor cosmetic appearance or urination 
problems. The treatment of choice is total cyst excision, while 

other methods, such as aspiration or marsupialization, can lead 
to recurrence and poor cosmetic appearance.

Summary
Parameatal cysts are very rare in clinical practice due to 

their asymptomatic course. This article presents one such case, a 
25-year-old male patient with a spherical cystic tumour 0.7 cm in 
size in the area of the external opening of the urethra. According 
to the histology results, the cyst is formed by a flat and cylindrical 
epithelium. All histological findings in parameatal cases are 
benign. Total resection of the cystic formation was performed, 
and the resulting imperfections were sutured. After three months 
of follow-up, good results were established without recurrence 
and a cosmetic appearance.

Disclosures: There is no conflict of interest for all authors. 

Acknowledgements: None.

Funding: None.

Patient informed consent: Obtained. 

References 
1.	 Lantin PM, Thompson IM. Parameatal cysts of the glans penis. J Urol. 1956;76(6):753-755. https://doi.org/10.1016/S0022-

5347(17)66761-2
2.	 S L, Ankur A. Parameatal cyst: a presentation of rare case and review of literature. J Clin Diagn Res. 2013;7(8):1757-1758. https://

doi.org/10.7860/JCDR/2013/5503.3257
3.	 Yoshida K, Nakame Y, Negishi T. Parameatal urethral cysts. Urology. 1985;26(5):490-491. https://doi.org/10.1016/0090-

4295(85)90162-1
4.	 Onaran M, Tan MO, Camtosun A, Irkilata L, Erdem O, Bozkirli I. Parameatal cyst of urethra: a rare congenital anomaly. Int Urol 

Nephrol. 2006;38(2):273-274. https://doi.org/10.1007/s11255-006-0034-1
5.	 Shiraki IW. Parametal cysts of the glans penis: a report of 9 cases. J Urol. 1975;114(4):544-548. https://doi.org/10.1016/S0022-

5347(17)67079-4
6.	 Neeli SI, Patne P, Kadli S, Hiremath S. Parameatal cyst of glans penis. Journal of the Scientific Society. 2012;39(1):45. https://doi.

org/10.4103/0974-5009.96476
7.	 Hill JT, Ashken MH. Parameatal urethral cysts: a review of 6 cases. Br J Urol. 1977;49(4):323-325. https://doi.org/10.1111/j.1464-

410X.1977.tb04146.x
8.	 Koga S, Arakaki Y, Matsuoka M, Ohyama C. Parameatal urethral cysts of the glans penis. Br J Urol. 1990;65(1):101-103. https://

doi.org/10.1111/j.1464-410X.1990.tb14668.x
9.	 Oka M, K N, R S. Congenital parameatal urethral cyst in the male. Congenital parameatal urethral cyst in the male. Published online 

1978. https://doi.org/10.1111/j.1464-410X.1978.tb03644.x
10.	 Soyer T, Aydemir E, Atmaca E. Paraurethral cysts in female newborns: role of maternal estrogens. J Pediatr Adolesc Gynecol. 

2007;20(4):249-251. https://doi.org/10.1016/j.jpag.2007.04.007
11.	 Ichiyanagi N, Shibata T, Matsumura T, Ishimaru H, Sakai K. Immunohistochemical identification of prostate-specific antigen in a 

parameatal urethral cyst of the glans penis. Br j urol (Print). 1998;81(1):170-171. https://doi.org/10.1046/j.1464-410x.1998.00353.x
12.	 Aggarwal K, Gupta S, Jain VK, Goel A. Parameatal urethral cyst. Indian J Dermatol Venereol Leprol. 2008;74(4):430. https://doi.

org/10.4103/0378-6323.42884
13.	 R B N, Patil S, Mb H. Parameatal Urethral Cyst Presenting with Painful Intercourse. Med Surg Urol. 2012;01(01). https://doi.

org/10.4172/2168-9857.1000104
14.	 Shao IH, Chen TD, Shao HT, Chen HW. Male median raphe cysts: serial retrospective analysis and histopathological classification. 

Diagn Pathol. 2012;7:121. https://doi.org/10.1186/1746-1596-7-121
15.	 Matsuyama S, Matsui F, Yazawa K, Matsumoto F, Shimada K, Matsuoka K. Long-term Follow-up of Median Raphe Cysts and 

Parameatal Urethral Cysts in Male Children. Urology. 2017;101:99-103. https://doi.org/10.1016/j.urology.2016.10.020
16.	 Navalón-Monllor V, Ordoño-Saiz MV, Ordoño-Domínguez F, Sabater-Marco V, Pallás-Costa Y, Navalón-Verdejo P. Median raphe 

cysts in men. Presentation of our experience and literature review. Actas Urol Esp. 2017;41(3):205-209. https://doi.org/10.1016/j.
acuro.2016.06.008



68
Journal of Clinical Medicine of Kazakhstan: 2023 Volume 20, Issue 1

CONTENTS JOURNAL OF CLINICAL MEDICINE OF KAZAKHSTAN
(E-ISSN 2313-1519)

Laura Dybyssova 
ACKNOWLEDGMENT TO JCMK EDITORIAL BOARD AND PEER-REVIEWERS 
FOR CONTRIBUTION IN 2022.................................................................................................................................................................................................................................4

Bauyrzhan Kaliyev, Raushan Rakhimzhanova, Tairkhan Dautov, Ayan Abdrakhmanov, Lyazzat Bastarbekova, Azhar Kabdullina, 
Zhanar Moldakhanova
CT-CRITERIA FOR LEFT ATRIUM APPENDAGE THROMBUS DETECTION......................................................................................................7

Mayra Ashirova, Gulzhan Abuova, Kulyan Kamytbekova 
COVID-19 AND DIABETES MELLITUS: CLINICAL AND LABORATORY 
FEATURES IN HOSPITALIZED PATIENTS.............................................................................................................................................................................................14

Hamidu Hamisi Gobeka, Yiğit Şenol, Saadet Alijanli, Mustafa Doğan, İbrahim Ethem Ay
INFORMED CONSENT RESEARCH AT A TERTIARY HOSPITAL: HOW IMPACTFUL IS COMPETENCY 
IN SIMPLER VERSUS STANDARD CONSENT FORMS FOR INTRAVITREAL INJECTION THERAPY?............................18

Nilgun Isiksacan, Cennet Yildiz, Fatma Nihan Turhan Caglar, Murat Koser, Pinar Atar, Ismail Biyik, Dilay Karabulut, Mehmet Erturk
COMPARISON OF DIRECT LOW DENSITY LIPOPROTEIN CHOLESTEROL 
MEASUREMENT WITH THE FRIEDEWALD FORMULA AND ALTERNATIVE FORMULAS.............................................................24

Gulbanu Shaimerdenova, Gulzhan Abuova, Gaziza Yelshibek, Aisholpan Zhuparbek, Gulzhanat Bakytzhan, 
Samal Ashtayeva, Laura Sarypbekova
THE USE OF REMDESIVIR IN PREGNANT WOMEN WITH COVID-19...................................................................................................................31

Bekzat Baiterek, Alibek Mustafin
EFFECTS OF SEVOFLURANE AND PROPOFOL ON HEMODYNAMICS DURING CARDIAC SURGERY: 
A RANDOMIZED CONTROLLED CLINICAL TRIAL......................................................................................................................................................................35

Sauran Yerdessov, Arnur Gusmanov, Yesbolat Sakko, Gulnur Zhakhina, Kamilla Mussina, Dmitriy Syssoyev, Aidar Alimbayev, Zhalaliddin 
Makhammajanov, Abduzhappar Gaipov 
SEASONAL AND EPIDEMIOLOGICAL PROFILE OF CHICKENPOX CASES IN KAZAKHSTAN...............................................40

Assem Uristemova, Ayan Myssayev, Serik Meirmanov, Lyudmila Migina, Laura Pak, Assel Baibussinova
VALIDATION OF THE KAZAKH VERSION OF THE BRIEF INDEX OF AFFECTIVE 
JOB SATISFACTION IN MEDICAL UNIVERSITIES FACULTY STAFF SAMPLE...........................................................................................44

Mehmet Çelik, Mehmet Reşat Ceylan, Deniz Altındağ, Nevin Güler Dinçer, Sevil Alkan 

DIAGNOSTIC SIGNIFICANCE OF HEMATOLOGICAL PARAMETERS IN BRUCELLOSIS...............................................................50

Deniz Çekiç, Mehmet Emir Arman, Ahmed Cihad Genç, Didar Şenocak, Kubilay İşsever, Sümeyye Çekiç, Ahmet Nalbant, 
Ahmed Bilal Genç, Selçuk Yaylacı, Ali Tamer, Oğuz Karabay
HALP SCORE AS A NEW PROGNOSTIC FACTOR FOR COVID-19..........................................................................................................................56

Akmaral Zhumalina, Balash Tussupkaliyev, Svetlana Sakhanova, Irina Kim, Mairamkul Zharlykassinova
THE FREQUENCY OF ALLELIC VARIANTS OF THE VDR GENE AND THE LEVEL VITAMIN D 
IN CHILDREN UNDER ONE YEAR OLD IN THE KAZAKH POPULATION...........................................................................................................61

Daniyar Akhmetov, Ulanbek Zhanbyrbekuly, Aluadin Nurberdiyev, Gafour Khairli, Vladislav Baskakov,  Makhmud Suleiman 
PARAMEATAL CYST: A PRESENTATION OF A RARE CASE AND LITERATURE REVIEW............................................................65






