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A. Haidery* , R. Kakar
Herat University, Afghanistan, Herat
*e-mail: ayshahaidery@gmail.com

A DESCRIPTIVE STUDY OF EPILEPTIC PATIENTS 
 IN HERAT CITY OF AFGHANISTAN

Epilepsy is one of the most common and serious neurological disorders which is characterized by 
recurrent unprovoked seizures. Its prevalence ranges from 0.5% to 1% of the population in developed 
countries, and even higher in developing countries. Around 70 million people worldwide have epilepsy.

This research aims to perform a descriptive study on epileptic children 7-18 years old in Herat city of 
Afghanistan.

This descriptive study was performed on 7-18 years old children with epilepsy, which was conducted 
from in 2021 in Herat city of Afghanistan. The study included 100 patients with epileptic disorders, in 
this study Encephalography, Magnetic resonance imaging, Computed tomography, and Sociodemographic 
information were used to describe the patients.

The main group of this study included 100 epileptic children. The age of study participants ranged 
from 7- 18 years and the mean age was 9.21 ± 2.64 years. 46 (51.1%) were males and 44 (48.9%) were 
females. More often Epilepsy cases were observed in patients with focal seizures. Hereditary predisposition 
was found as a risk factor and it was statistically significant, the p-value was less than 0.0007. Having status 
epilepsy was also found a risk factor for epilepsy and the p-value was 0.001. Also, prognostic factors for 
refractory epilepsy were determined in this study.

The risk factors that were found in epileptic patients, were high and comparable with other studies in 
the world literature. More often epilepsy cases were determined in patients with focal seizures, hereditary 
predisposition, and having status epilepsy also found as prevalent risk factors for refractory epilepsy. Also, 
prognostic factors for epilepsy were identified. Negative factors were a high number of seizures, abnormal 
electroencephalography findings, and early onset of seizures in epileptic patients. 

Keywords: Epilepsy, Seizure, Children.

Introduction

A seizure is a paroxysmal alteration of neurologic 
function caused by the excessive, hypersynchronous 
discharge of neurons in the brain. “Epilepsy” is the 
condition of recurrent, unprovoked seizures. Epilepsy 
has numerous causes, each reflecting underlying brain 
dysfunction [1]. The outward effects can vary from 
wild thrashing movements (tonic-clonic) seizures to 
milder types with a brief loss of awareness Petidmal 
seizure [2]. Epilepsy previously has been defined as 
at least two unprovoked seizures >24 h apart [3].

Epilepsy is a prevalent problem in the world, 
around 70 million people worldwide have epilepsy, 
mostly among children and adolescents. (WHO, 
2019) [4,5]. Epilepsy is one of the most common 
neurological disorders, Its prevalence ranges from 

0.5% to 1% of the population in developed countries 
and even higher in developing countries [6].

In a study which was done in Iran, the point 
prevalence of active epilepsy was 7.87 per 1000 
individuals [7]. And in Canada, the prevalence 
of epilepsy in children in a national survey was 
5.26/1000 [8]. The preferred initial management 
approach in epilepsy treatment as antiepileptic drug 
monotherapy is generally accepted. Even though, up 
to 30% of patients with epilepsy do not respond well 
to conventional antiepileptic medication, either due 
to recurrent seizures despite optimized antiepileptic 
drug therapy or due to adverse effects [9]. And 
juvenile myoclonic epilepsy is known to be subject 
to an elevated risk of seizures for several decades 
[10]. Structural brain lesions, such as malformations 
of cortical development are factors in the recurrence 
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of seizures as well [11]. Also, Kim JH, and his 
colleagues found a relationship between seizures and 
some triggers, the age of seizure onset commonly 
ranges among stimuli such as insomnia, fatigue, 
and stress [12]. In addition, epilepsy is associated 
with increased risk for morbidity and mortality, and 
can severely decrease the quality of life of a person 
with epilepsy. [13]. Furthermore, mental disorders 
including depression and anxiety in these patients 
and their families are more common compared to the 
general population [14]. For a more detailed account 
of the definitions and classification of epileptiform 
EEG abnormalities, the reader is referred to 
Seneviratne et al [15]. Also, there has been a recent 
explosion of new information regarding the genetic 
basis of epilepsy syndromes. Both monogenic and 
polygenic mutations can lead to epilepsy [16]. Also 
computed tomography (CT) and magnetic resonance 
imaging (MRI) scans are positive adjuncts to the 
clinical examination and EEG in the evaluation of a 
patient with seizures. Neuroimaging techniques are 
especially sensitive for central nervous system (CNS) 
structural lesions [17].  

Aim of the research:
The aim of this research is to perform a descriptive 

study on epileptic children 7-18 years old in Herat 
city of Afghanistan.

Materials and Methods

This study is an observational study that 
describes the status, not the intervention. This 
study design is as descriptive and analytic, in that 
the data was analyzed and the group and categories 
were compared in this study. This study was held 
prospectively in the neurological center in Herat-
Afghanistan. This research aims to study epilepsy 
in epileptic children 7-18 years old in Herat city of 
Afghanistan. And the study has objectives which 
are explained in the introduction part. For the 
achievement of the mentioned aim and objectives, 
the following steps were done. Patients who meet 
the inclusion criteria, regardless from which district 
of the Herat providence were randomly selected and 
recruited for this study. For the participation patients 
or their companions should sign the informed consent 
for the present study.

Criteria of inclusion:
 – Patients with epilepsy.
 – Children aged 7-18 years
 – All patients and their legally authorized 

representatives who have given consent for 
participation.

Criteria of exclusion:
 – Patient didn’t have epilepsy

 – Patients, age older 7 years & Age younger 
18 years.

 – All patients who did not agree to participate.
 – Patients with epilepsy who had severe mental 

retardation.
Categorical data were presented as a percentage, 

and comparisons between groups were performed 
using the chi-square test or Fisher’s exact test. 
The probability of an error of the first kind (the 
probability of an erroneous conclusion about the 
existence of differences between groups) was <5%, 
which is considered acceptable in medical research. 
Moreover, for all data types, a P-value less than 0.05 
was designated as statistically significant.

Data processing was carried out using the data 
analysis package for the spreadsheet processor «Excel 
2018» Microsoft® Office, «IBM-SPSS Statistics 
version 26» for Windows presented as mean ± SD 
or median, All patients participated voluntarily and 
informed consent was signed by children and their 
caregivers.

Results

In this study, 100 epileptic patients were included, 
whose characteristic was studied and described here. 

Patients were included at an average age of 9.21 
± 2.64 ranging from (7 to 18 years old), with 46 men 
and 44 women (50 % and 49 %, respectively). In this 
investigation, a hereditary propensity was discovered 
in 50 (55.5%) cases, more than other risk factors (P 
< 0.05). Patients’ average age at the start of their 
seizures was 4.1± 3. Also in this study, the average 
duration of illness in children was found 5.9 ± 3.21 
years.

When patients were analyzed based on the 
frequency of their seizures, (31%) of them were 
recognized to have frequent seizures, with (14.2%) 
was experiencing numerous seizures virtually every 
day. 

Generalized seizures were shown to be the most 
common type of seizure in epilepsy patients and 51 
(56.7%) had primary generalized seizures the test 
was significant (P<0.003).

During MRI, pathogenic alterations in the form 
of mild cortical-subcortical atrophy were found 
in 23 patients. 32 individuals had symptoms of 
ventriculomegaly, while 26 patients exhibited small 
local atrophy.

48 patients (53.3%) in this study underwent 
effective therapy. Additionally, 42 (46.7%) kids and 
teenagers lacked remission. Drug-resistant epilepsy 
affected 26 patients (28.9%).

As there is shown in (Table 2) 66.7% of epileptic 
children experienced refractory epilepsy during 
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their illness. Secondary and primary generalized 
seizures both were with status epilepsy, but the two 
other groups were not and the test was statistically 
significant (P-value < 0.0001). 

 (Table 1) shows that hereditary predisposition 
was the most common risk factor of epilepsy, 
especially in boys (71.4%). Consequently, was 

perinatal pathology and this difference was 
statistically significant (P<0.05).

The average age of epileptic children at the time 
of the last visit was 9.21 ± 2.64 years and (male 
50 % and female 49 %), gender difference with a 
predominance of male patients was significant (P 
<0.05) as there are demonstrated by (Figure 1).

 

 Figure 1 – Children with epilepsy by gender and age

As there is shown in (Table 1) hereditary 
predisposition was the most prevalent risk factor. 

The second step was perinatal pathology and this 
difference was statistically significant (P<0.05).

Table 1 – The risk factors in epileptic patients.

Risk factor Male Female

P<0.004

Frequency % Frequency %

Perinatal pathology, 
including traumatic 
brain injury

16 38.1 23 47.9

Hereditary 
predisposition for 
epilepsy

30 71.4 30 62.5

Febrile seizures 16 38.1 11 22.9

No risk factors 
identified

1 2.4 0 0.0

Early neuro-infections 
in children

0 0.0 0 0.0

Pathology of 
pregnancy

0 0.0 0 0.0

Somatic pathology 0 0.0 0 0.0
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As presented in (Figure 2) severe seizures 
were observed in (12%) of all patients, but 

daily attacks were seen in (12.3%) of epileptic 
patients.

 Figure 2 – Seizure’s numbers in this study patients

In 23.6% of patients, simple or complex 
partial seizures were noted at the onset of the 
disease and in 28.5% of patients were marked by 
the appearance of secondary generalized tonic-

clonic seizures. And 57% had primary generalized 
seizures as presented in (Figure 3). And the result 
of the test was found statistically significant 
(P<0.003).

 

Figure 3 – Type of seizures in this study patients

Diffuse changes in the electrical activity of 
the brain in the interictal EEG were observed in 
(25.5%) of patients, but local paroxysmal activities 

were seen in (14%) of patients. Hippocampal theta 
rhythm detected in (32%) of epileptic children, as 
demonstrated in (Figure 4).

 Figure 4 – Electroencephalographic findings in epileptic children.
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The epileptic children who participated in this 
research, were studied by the difference between the 
type of seizures and having status epilepsy. As there is 
shown in (Table 2) it’s statistically significant (p-value 

was less than 0.0001) type of seizures was different 
by having status epilepsy. Primary generalized seizure 
and secondary generalized had status epilepsy but two 
other categories didn’t have status attacks.

Table 2 – Distribution of seizure types by having status epilepsy in patients

Type of seizure Status Epilepsy attacks 
Yes No

 Numbers  %  Numbers  %
Complex focal seizure 0  0.0 8  25.8  

 P Value <0.0001
Simple focal seizure 0  0.0 8  25.8

Primary Generalized 44  74.6 8  25.8

Secondary Generalized 15  25.4 7  22.6

Discussion

In this research, the characteristic of epilepsy is 
studied and described in epileptic patients.

The average age of patients at the time of 
inclusion was 9.21 ± 2.64 (from 7 to 18 years old) 
and 46 males (50 %) and 44 females (49 %). But in 
a study which was conducted by Lauren Conway 
and her colleagues, the gender difference found was 
(56.5% male and 43.5 female) [18] was near to this 
study’s result.

Hereditary predisposition was found in 50 (55.5%) 
in this study. But in a study which was done by Kourosh 
and his colleagues in Iran, they found the proportion of 
hereditary predisposition in epileptic patients was 26% 
[19]. This proportion is almost half of our findings. And 
maybe this is because in Afghanistan relative marriage 
is more custom than in Iran. And this issue increased 
the proportion of family epilepsy. The average age at 
the onset of seizures in patients was 4.11 ± 3.06. A 
review of 10 studies reported age at onset of epilepsy 
as a risk factor. The pooled ORs for age at onset of 
epilepsy were 7.03 (95% CI 3.30-14.98) and 5.49 
(95% CI 2.99-10.06) [20]. In this study, there was a 
negative correlation between the onset of seizure and 
age, younger aged epileptic children’s percentage was 
more than older categories of age.

The average duration of the disease in children 
in this study was 5.9 ± 2.21 years. In a study done 
in Toronto Canada, the average duration of epilepsy 
was 5.5 ± 3.9 years [18]. Their finding shows younger 
age than our study.

Patients were studied by the number of attacks, 
frequent seizures were observed in 41 (45.6%) of all 
patients, with 11 (12.2%) boys and 2 (2.2%) girls 
suffering from multiple seizures almost daily. As was 
found in a study which was done in Egypt, a higher 
number of males had frequent seizures [21].

When analyzing the types of seizures in patients 
with epilepsy, generalized seizures prevailed in 
frequency. 51 (56.7%) had primary generalized 
seizures (absences, myoclonic, atonic, infantile 
spasms) and in the study which was done in Spain, the 
percentage of generalized seizures was 52% which is 
near to our finding [22]. Also in a study which was 
done in Iran, the proportion of generalized seizures 
was found 72% in children [23], this percentage is 
more than our finding.

In 23 patients pathological changes were 
revealed during neuroimaging in the form of 
moderate cortical-subcortical atrophies. 26 patients 
had small local atrophy and 32 patients had signs 
of ventriculomegaly (unilateral or bilateral) but 6 
patients had developmental anomalies. Also in a 
study that was done by Berna s and her colleagues 
in 2013, they reported that there was a significant 
relation between MRI abnormality and epilepsy [24]. 
Of the patients who had successful therapy in this 
study were 48 (53.3%). But in a study, Linda kalilani 
and her colleagues found the percentage of epileptic 
children who had remission was estimated at 60-
70% [25]. And 42 (46.7%) children and adolescents 
were without remission. As is seen in this study’s 
results, it is different from their study finding. Also, 
a study which was done in Iran in 2013 reported that 
in that study the remission rate was 71% [14], this 
finding is different from our study finding. Maybe, 
it is because in Afghanistan the patients don’t 
receive standard epileptic care. 28.9% (26) had drug 
resistance epilepsy and it was identified that 16.7% 
(15) of patients who were treated as resistant cases, 
were pseudo-resistant due to incorrect selection or 
incomplete dosage of antiepileptic drugs. Generally, 
childhood epilepsy studies showed lower incidence 
proportions (15%) for pharmaco-resistant compared 
to adult patients (30%) [25]. In a large cohort study 
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of newly diagnosed epilepsy patients followed in 
Glasgow, Scotland, for a minimum of two years, 36% 
were not free of seizures at the last year of follow-
up [26-29] As it is compared with other studies 
this study finding show more resistant epilepsy in 
epileptic children in Afghanistan. Maybe because 
of low awareness of patients and society from DRE 
risk factors, and low access to equipped hospitals for 
mothers for delivery.

Complete cessation of seizures was observed as a 
result of optimization of monotherapy with the first-
line AED. In a longitudinal cohort study, the seizure 
freedom rate was 45.7% in patients who used first-
line antiepileptic which was much more than with 
other regimens [30,31]. In the study that was done 
in Italy, the researcher reported that almost half of 
patients with epilepsy were controlled by rational use 
of AED [27].

In the subgroup of patients with a true pharmaco-
resistant course of epilepsy 28.9% (N = 26), the 
average age of children at the time of the last visit was 
11.15 ± 4.11 years. And the average age of children 
was 11.8 + 3 years in the study which was done 
by Lauryn Conway and her colleague in Toronto – 
Canada in 2016 [18], which was almost the same.

The epileptic children who participated in this 
research were studied by the difference between 
the type of seizures and having status epilepsy. This 
difference was found statistically significant (P-value 
< 0.0001). Primary generalized and secondary 
generalized seizures were with status epilepsy but 
two other categories were not. As there is shown in 
(Table 2) 66.7% of epileptic children experienced 
status epilepsy during their epilepsy, so the finding 
of this study is concordant with other studies. Also, 
Xue ping and colleagues reported in their study that 
having status epilepsy is a risk factor for refractory 
epilepsy and the relation was significantly positive 
[28].

The relationship between seizure types was 
studied with risk factors, the seizure types show 
a difference in risk factors. As it is illustrated, the 
p-value is less than 0.05 and shows significance. The 
difference between types of seizures and perinatal 
pathology, including traumatic brain injury, hereditary 
predisposition for epilepsy, and febrile seizures is 
statistically significant. Also, a study done in China 
in 2019 reported significant relation between primary 
generalized seizure and febrile seizure as well [28]. 
And in the study done in Sydney, Australia in 2014, 
there was a significant difference between seizure 

tapes by hereditary and genetic predispositions [29]. 
So, it is almost the same as this study’s findings.

We have some recommendations and some 
limitations to doing this research.

Increasing the awareness of society of risk 
factors of epilepsy. Educating the health workers 
about the development of drug-resistant epilepsy 
in epileptic patients. Encouraging the policymakers 
to establish a supporting organization for epileptic 
patients in Afghanistan. There is a need for more 
research in this area, especially cohort studies in 
Afghanistan. The limitation of this study was, that 
our patient didn’t have access to mobile and serial 
Electroencephalography so we used inter-ictal EEG 
of epileptic children.

Conclusion

A comprehensive clinical and neurophysiological 
examination of epileptic children made it possible to 
draw the following conclusions:

This research will contribute to expanding 
knowledge about epilepsy. This indeed is the first 
study to evaluate epileptic patients in the Herat city 
of Afghanistan. The knowledge related to epilepsy 
is low in Afghanistan, such as information about 
the risk factors of epilepsy. This study will help 
and highlight to all (policymakers, health workers, 
epileptic patients, and their families) to increase their 
knowledge about epilepsy and its risk factors. To the 
finding of this study and other pieces of evidence, the 
public health of Afghanistan can organize activities 
to decrease the prevalence and incidence of epilepsy. 
If the risk factors like perinatal trauma and injuries 
that were identified as one the important risk factors 
in the west zone of Afghanistan reduces by equipped 
hospitals for women’s delivery, it will help much and 
will decrease the epilepsy incidence. Also, in this 
study, another risk factor was found which was more 
prevalent among the study participant was hereditary 
predisposition, by educating and increasing the 
awareness of society the risk of genetic diseases can 
be reduced.

This study also helps to identify the early prognostic 
factors that can be used as preventive factors. These 
factors are mentioned in world literature as well, as the 
number of seizures in epileptic children, epilepsy with 
high frequency, abnormal electroencephalography 
findings, and early onset of epilepsy can be risk factors 
for refractory epilepsy. Which were evaluated in this 
study and their result are shown.
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RETROSPECTIVE ANALYSIS OF GASTRITIS ASSOCIATED  
WITH CHRONIC ATROPHIC H. PYLORI IN PATIENTS WITH NOCARDIAL  

GASTRIC CANCER IN BUKHARA CITY AND PREVENTION  
OF ATROPHIC PROCESSES OF GASTRIC MUCOSA

Atrophic gastritis is understood as a progressive inflammatory process of the gastric mucosa, char-
acterized by the loss of gastric glands. Helicobacter pylori infection (HP) and autoimmune gastritis are 
recognized as the most common etiological factors causing atrophic gastritis. The results of a retrospective 
analysis of the prevalence of chronic atrophic gastritis associated with H. pylori in patients with non-cardi-
ac gastric cancer in Bukhara city were described. In addition, an algorithm for early diagnosis of atrophic 
processes of the gastric mucosa has been developed. When the incidence rate of chronic atrophic gastritis 
associated with H. pylori was analyzed in patients with non-cardiac gastric cancer in the city of Bukhara, 
it was noted that it tended to increase for 5 years from 2015 to 2019. Based on the research results, a per-
sonal algorithm for the formation of risk groups of atrophic processes of the gastric mucosa was developed. 
A personalized algorithm allows forming risk groups for atrophic processes of the gastric mucosa based on 
serological parameters, as well as taking into account data on genetic predisposition.

Keywords: chronic atrophic gastritis, gastric mucosa, H. pylori, non-cardiac gastric cancer.

Introduction

Atrophic gastritis is an urgent problem of mod-
ern gastroenterology in our country and around the 
world as it may transform into gastric cancer [1, 2]. 
The clinical and morphological feature of atrophic 
gastritis is a decrease in the number of specialized 
glandulocytes that provide secretory function of the 
stomach, and their replacement with simpler cells, in-
cluding those that produce mucus. Extensive atrophy 
of the mucous membrane of the body of the stomach, 
as a rule, is associated with hyposecretion of hydro-
chloric acid and impaired pepsinogen production [3, 
4]. Moreover, the occurrence of the vast majority of 
atrophic gastritis is associated with Long-existing su-
perficial H. pylori gastritis is transformed into atro-
phic without appropriate treatment [5, 6].

Atrophic gastritis clinically, as a rule, does not 
manifest itself for a long time, therefore, the diag-
nosis of chronic gastritis is more morphological than 
clinical [7, 8]. Gastric cancer (GC) is a global health 
burden and the fourth most common cause of death 
from cancer in the world. A sequential histopatholo-
gy cascade for the development of gastric adenocar-
cinoma of the intestinal type –  from normal gastric 
epithelium to chronic gastritis, chronic atrophic gas-
tritis (CAG) and intestinal metaplasia (IM), followed 
by dysplasia and, finally, GC. Patients with precan-
cerous diseases, such as CAG or dysplasia, have a 
significant risk of developing cancer, and early de-

tection of these lesions is important for screening 
for cancer [8, 9]. For CAG population screening, the 
endoscopic mass screening program has been shown 
to be effective in countries with a predominant GC, 
such as Korea and Japan. Overview of modern con-
cepts of gastric metaplasia and gastric cancer. An 
endoscopic screening program reduced mortality rate 
associated with cancer by 47% as part of a case-con-
trol study in Korea. The effectiveness of the Korean 
National Cancer Program in reducing stomach can-
cer mortality [10].

The aim of the study was to study the endoscopic 
and morphological features of the mucous membrane 
of the stomach and intestines using the OLGA sys-
tem in chronic atrophic gastritis.

Materials and Methods

During 2015-2019, a retrospective analysis of 
152 patients diagnosed with non-cardiac gastric can-
cer was conducted at the Bukhara branch of the Re-
publican Specialized Oncology and Radiology Sci-
entific and Practical Medical Center based on their 
medical records and medical history. Based on the 
research results, a personal algorithm for the forma-
tion of risk groups of atrophic processes of the gastric 
mucosa was developed.

The results obtained during the study were sub-
jected to statistical processing using SPSSv.15.0 
(2007) and MS Excel software package for Windows 

https://orcid.org/0000-0002-1495-3668
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XR. The following values and criteria were calculated 
using standard methods of variation series: arithmetic 
mean value (M), arithmetic mean error (μ). Student’s 
t-test was used to assess the statistical significance of 
differences between two selected indicators.

Results 

According to the results of the analysis, the 
incidence of chronic atrophic H. pylori-related 
gastritis in patients with non-cardiac gastric cancer 
was 66.1% in 2015, 68.9% in 2016, 69.1% in 2017, 
and 69.1% in 2018. –  68.6%, in 2019 –  69.5%.

Detection of atrophic changes of the gastric 
mucosa during preventive medical examinations in 
the city of Bukhara is very low, in 2015 it was 0.3%, 
and in 2019 it increased to 3%, which may be related 
to the beginning of the widespread use of EFGDS 
along with biopsy in people at risk. 

The gender distribution of chronic atrophic 
H. pylori-associated gastritis in patients with non-
cardiac gastric cancer revealed an annual increase in 
the number of men and a decrease in the number of 
women. Thus, in 2015, the number of men and women 
with non-cardiac gastric cancer was 68.4% and 32.6%, 
respectively, and in 2019, it was 72.8% and 27.2%.

The most common chronic atrophic H. pylori-
associated gastritis in patients with non-cardiac gastric 
cancer was found at the age of 50-65 years, in women 
at the age of 66-80 years. It should be noted that 
individual cases of this pathology occurred at the age of 
25-35 years, which indicates a younger age of atrophic 
changes in patients with non-cardiac gastric cancer.

According to WHO recommendations, H. pylori 

is the first factor of carcinogenesis. Bukhara region is 
one of the regions with high prevalence of H. pylori. 
Accordingly, the incidence of non-cardiac gastric 
cancer in these regions may be directly related to 
the prevalence of H. pylori. Therefore, in our study 
conducted in the city of Bukhara, a high incidence 
of chronic H. pylori-associated atrophic gastritis was 
found in patients with non-cardiac gastric cancer.

Preventing the formation of atrophic processes 
of the gastric mucosa

Based on the results obtained during the study, a 
personal algorithm for the formation of risk groups 
of atrophic processes of the gastric mucosa was 
developed. According to this algorithm, risk groups 
were divided into 3: low, medium and high risk of 
atrophic processes of the gastric mucosa. 

Low risk group of atrophic processes of the 
gastric mucosa

In the low-risk group, if H. pylori is negative, 
pepsinogen I, pepsinogen II, pepsinogen I / pepsinogen 
II is normal, if there is no genetic predisposition to 
non-cardiac gastric cancer, if he does not smoke, if he 
does not consume high-salt products, he is considered 
as a healthy stomach, and EFGDS is not necessary. 
If H. pylori (+), pepsinogen I, pepsinogen II, 
pepsinogen I/pepsinogen II are normal or increased, 
chronic H. pylori-associated nonatrophic gastritis, if 
H. pylori (+), pepsinogen I is increased; pepsinogen 
II, pepsinogen I / pepsinogen II normal or increased, 
with frequent use of nonsteroidal anti-inflammatory 
drugs, there is a risk of erosive ulceration of the 
stomach and duodenum, and in both cases, erdicative 
therapy is necessary. And EFGDS is prescribed 
according to the guidelines, ie, smoking, hereditary 
predisposition to non-cardiac gastric cancer and 
intake of high-salt products (Figure 1).

Figure 1 – Low risk of atrophic processes of the gastric mucosa
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In the risk group, if HP+, PGI 11-30 μg/l and 
PGI/PGII –  2.1-3, HP is evaluated as associated slow 
or significant atrophic gastritis, in which eradication 
therapy is necessary, if the patient has a hereditary 

predisposition to non-cardiac gastric cancer. and if 
he eats a lot of salty products, EFGDS is performed 
along with multifocal biopsy, and according to 
OLGA, it is evaluated as gastritis level 1 or 2 (Fig. 2).

Figure 2 – Average risk of atrophic processes of the gastric mucosa 

In the high-risk group, regardless of whether HP (+) 
or HP (-), PG I is less than 10 μg/l and PGI/II is less than 
2, it is evaluated as a single atrophic gastritis, eradication 
therapy is necessary, if the patient has a history of 

non-cardiac gastric cancer If there is a tendency to 
eat a lot of salty products, EFGDS is performed along 
with multifocal biopsy, and according to OLGA, it is 
estimated as 3 or 4 stages of gastritis (Fig. 3).

Figure 3 – High risk of atrophic processes of the gastric mucosa
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Thus, a personalized algorithm allows forming 
risk groups for atrophic processes of the gastric 
mucosa based on serological parameters, as well as 
taking into account data on genetic predisposition. 
People diagnosed with atrophic processes of the 
gastric mucosa require observation using endoscopic 
and morphological studies.

Discussion

To date, there is a certain understanding of the se-
rological diagnosis of atrophic processes of the gastric 
mucosa in the world. Over the years, studies by various 
authors have confirmed that atrophic fundal gastritis can 
be successfully determined by serum pepsinogen-I or 
the ratio of pepsinogen-I to pepsinogen-II. It has been 
shown that serological screening using a set of biomark-
ers can serve as an early indicator of pre-tumor pathol-
ogy and gastric cancer [16]. Thanks to national cancer 
control programs and mass screening, which includes 
serological methods, Japan has the highest stomach 
cancer survival rate in the world at 53%, compared to 
less than 20% in other countries. At the same time, the 
proportion of early cancer detected in the total compo-
sition of patients with gastric cancer is increasing [7].

A number of results have been achieved in re-
search conducted in the world to study the early di-
agnosis of atrophic processes of the gastric mucosa, 
including: it was found that the low level of pepsino-
gen-I and pepsinogen-I / pepsinogen-II are predictive 
for the risk of gastric cancer [8]; it was found that 
the method of early detection of atrophic gastritis 
through the level of pepsinogens allows to reliably 
determine the presence of atrophy of the gastric body 
and assess its severity [8]; mass screening of gastrin –  

17 and pepsinogen –  I serological markers has been 
proven to create an opportunity to characterize the 
risk of atrophy of the gastric mucosa [9]. It has been 
found that the use of serum biomarkers such as IgG 
antibodies, pepsinogens produced against H. pylori 
can reduce the cost of gastric cancer screening and 
the public health burden [10].

Conclusion

In the program developed for the early diagno-
sis of atrophic processes of the gastric mucosa, CAG 
risk factors are listed, each indicator is evaluated with 
points, and the severity of atrophy is determined based 
on the total sum. According to this algorithm, risk 
groups are divided into 3: with low, medium and high 
risk of atrophic processes of the gastric mucosa. Thus, 
if there is a low risk of atrophic processes of the gastric 
mucosa, EFGDS is performed based on the doctor’s 
decision and taking into account the anamnesis and the 
clinic. At moderate and high risk of atrophic processes 
of the gastric mucosa, it is recommended to conduct a 
large number of biopsies with EFGDS and subsequent 
stratification of the risk of atrophic processes of the 
gastric mucosa taking into account the morphological 
systems OLGA and OLGIM. If H. pylori are detected, 
eradication therapy is necessary.

In conclusion, it can be said that based on these 
results, serological methods are compatible with 
morphological methods in terms of their diagnostic 
value. But in patients, if the atrophic processes are 
at the 2-3 level, nothing can replace the morphology. 
Serological methods can be used for screening or ob-
servation of patients with mild forms of gastritis, i.e., 
non-atrophic gastritis or slow or significant atrophy 
of atrophic gastritis.
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THE CHOICE OF SURGICAL TACTICS FOR THE CORRECTION  
OF A HIATAL HERNIA IN PATIENTS WITH CHOLELITHIASIS 

 COMBINED WITH GASTROESOPHAGEAL REFLUX

Reported here are the results of the examination and surgical treatment of 70 patients with cholelithi-
asis combined with hiatal hernia, of which 36 patients being in the main group and 34 patients in the 
comparison group who were hospitalized and underwent surgery in the clinic between 2020 and 2022. 
Based on an in-depth comparative analysis of early and long-term results of surgical treatment it has been 
proven to improve the efficiency of surgical treatment of patients with cholelithiasis, combined with gas-
troesophageal reflux disease and hiatal hernia. According to different authors, hiatal hernia is combined 
with cholelithiasis in 8-12% of cases. Insufficient preoperative examination of this group of patients often 
leads to underdiagnosis of concomitant pathology requiring surgical correction, and to failure to perform 
the necessary surgical treatment in such cases. Many authors indicate that up to 11% of patients with 
cholelithiasis after cholecystectomy during re-examination have a clinic of gastroesophageal reflux disease 
refractory to conservative therapy and requiring surgical treatment. In practice, the tactics are chosen in 
a calculation method using the original formula. Thanks to the research, it was possible to optimize the 
tactics of surgical treatment of patients with comorbidities.

Keywords: cholelithiasis; hiatal hernia; gastroesophageal reflux disease; combined pathology.

Introduction

According to different authors, hiatal hernia (HH) 
is combined with cholelithiasis (GSD) in 8-12% of 
cases. Insufficient preoperative examination of this 
group of patients often leads to underdiagnosis of 
concomitant pathology requiring surgical correction, 
and to failure to perform the necessary surgical treat-
ment in such cases [1, 2, 3, 4].

Many authors indicate that up to 11% of patients 
with cholelithiasis after cholecystectomy (CE) upon 
re-examination have a clinic of gastroesophageal re-
flux disease (GERD), refractory to conservative ther-
apy and requiring surgical treatment [5, 6, 7].

Literature data show that HH relapses after surgi-
cal treatment of cholelithiasis, combined with GERD 
and HH, occur from 3 to 12%, and in the group of 
patients with a hiatal opening larger than 6 cm2 –  up 
to 30%. One of the main causes of HH recurrence 
is tissue tension and dystrophic changes in the crura 
of the diaphragm. Suturing during crurorrhaphy on 
disintegrated, atrophically altered tissues in case of 
abiotrophy of the diaphragm crura, and large defects 
with significant tension, leads to eruption of the su-
tures, displacement of the fundoplication cuff to the 
posterior mediastinum and recurrence of HH or for-
mation of a paraesophageal hernia [8, 9, 10].

Introduction of laparoscopic technologies en-
abled performing one-stage surgical interventions 

when cholelithiasis is combined with GERD and 
HH. Laparoscopic surgical interventions for the 
aforementioned pathology are less traumatic, pro-
vide good results in 88.5-94% of patients during fol-
low-up periods of more than 10 years [11, 12]. How-
ever, despite the constant improvement of modern 
methods of diagnostic assessment and simultaneous 
surgical correction of this comorbidity, today there 
is neither single treatment strategy, nor the choice of 
the optimal method for correcting HH and GERD in 
cholelithiasis.

Objective of the work: patients with cholelithia-
sis, combined with GERD and HH and to determine 
the optimal methods of surgical correction of the her-
nial defect.

Materials and Methods 

The work is based on a clinical analysis of the 
results of examination and treatment of 70 patients 
suffering from GERD and HH in combination with 
cholelithiasis. The main group consisted of 36 pa-
tients who underwent simultaneous operations for 
HH and GERD combined with cholelithiasis using an 
advanced technique for choosing surgical tactics. In 
addition, original research has been performed in the 
setting of endoscopy and surgery department of the 
Bukhara Branch of the Republican Research Center 
of Emergency Medical Care between 2020 and 2022.

https://orcid.org/0000-0003-3549-0954
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The control group included 34 patients with 
GERD and HH who had previously undergone 
laparoscopic cholecystectomy for cholelithiasis. 
All patients in the control group underwent lap-
aroscopic surgical treatment of HH and GERD 

using current standards for choosing surgical tac-
tics.

Distribution of patients by sex and age is similar to 
the one in the control and main groups. The age of the pa-
tients varied between 23 and 76. Among them prevailing 
were the females aged 40-60 and above (Table 1).

Table 1 –  Distribution of patients by sex and age

Sex and age             Patients groups
Main group

(N = 36)

Control group

(N=34)
Male Abs % Abs %
20-40 y.o. 1 2.8 3 8.8

40-60 y.o. 8 22.2 9 26.5
60 y.o. and above 6 16,7 4 11.8
Total 15 41,7 16 47,1
Females Abs. % abs. %
20-40 y.o. 4 11,1 4 11.8
40-60 y.o. 10 27.8 9 26.5
60 y.o. and above 7 19.4 5 14.6
Total 21 58.3 18 52.9

In the preoperative period the patients were ex-
amined in full according to the standard scheme, 
including complaints, history taking, physical exam-
ination, blood and urine tests, and instrumental re-
search methods, including electrocardiography, lung 
radiography, abdominal ultrasound, esophagogastro-
duodenoscopy, radiopaque polypositional examina-
tion of the esophagus, stomach and duodenum.

When choosing a surgical tactic for HH correc-
tion in the main group, we were guided by the meth-
odology developed at the department. This technique 
is based on the intraoperative determination of the 
complexity of the hiatal hernia correction in the form 
of a scoring of the corresponding coefficient accord-
ing to the formula:

F = D+G+H+HAS, where:
F is HH correction complexity index;
D is the severity of duodenogastric reflux;
G is the severity of gastroesophageal reflux 

(GER); 
H is the severity of HH;
HAS is a measure of the area of the hiatal opening.
Each indicator was evaluated on a point system 

as follows.
D – presence of duodenogastric reflux (endo-

scopically preoperatively): 0 points means no reflux;
1 point means there is reflux.
G is the severity of GER (endoscopically preop-

eratively):
No GER – 0 points;

1st degree – 1 point;
2nd  degree – 2 points;
3rd degree – 3 points;
4th degree – 4 points;
H  is the severity of HH (fluoroscopically preop-

eratively):
– 1st degree – 1 point;
– 2nd  degree – 2 points;
– 3rd degree – 3 points;
HAS is the indicator of the area of the hiatal 

opening (intraoperatively):
– up to 4 cm2 – 1 point;
– between 4 сm2 and 8 cm2 – 4 points;
– more than 8 cm2 – 10 points.
HAS was calculated according to the method de-

scribed by F.A. Granderath et al. in 2007, which con-
sisted in intraoperative instrumental measurement of 
the length of the diaphragm crura (R, cm), the dis-
tance between the extreme points of the maximum 
distance between the crura of the diaphragm (S, cm) 
and the calculation using 4 formulas:

1) alpha 1=arcsin(S/2)/R;
2) alpha0=2×alpha 1; 
3) B=π×R×alpha 0/180;
4) HAS=В×R/2,
Is an indicator equal to the value of arcsin –  half 

the distance between the extreme points of the max-
imum distance between the crura of the diaphragm, 
divided by R –  the length of the crura of the dia-
phragm in cm;
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alpha 0 is an indicator equal to alpha 1 multiplied 
by 2;

В –  radial index, calculated according to formu-
las of multiplication –  the values of π (3.14) are mul-
tiplied by R –  the length of the diaphragm crura and 
multiplied by the resulting value alpha 0 and divided 
by 180;

HAS is an indicator of the area of the hiatus 
opening (cm2), equal to the product of the obtained 
value B by half R.

Depending on the data obtained, the tactics of 
surgical correction of HH was chosen.

At F≤5, anterior crurorrhaphy was performed. At 
values of 5≤F≤12, posterior cruroraphy was performed.

At F>12 values, posterior crurorrhaphy and dia-
phragmocruroplasty were performed with a non-ad-
hesive mesh explant.

After performing surgical correction of HH in 
patients of the main group, antireflux fundoplication 
was performed according to the original technique 
developed at the department using reinforcement of 
crurorrhaphy with the stomach wall.

Cholecystectomy was performed at the last stage 
using previously installed trocars.

In the control group, the choice of tactics for sur-
gical correction of HH was based on the value of the 
area of the hiatal opening HAS.

At HAS values ≤4 cm2, crurorrhaphy was per-
formed by placing 1-3 sutures on the crura of the di-
aphragm, whereas at HAS values between 4 cm2 and 
8 cm2, crurorrhaphy was performed in combination 
with diaphragm cruroplasty using a mesh explant; at 
HAS values over 8 cm2, “Tension- free” plastics was 
performed which consists of diaphragm cruroplasty 
with a mesh explant.

Results and Discussion

All patients in the control group underwent lap-
aroscopic cholecystectomy for cholelithiasis in var-
ious clinics and at various times over the past 10 
years. The diagnosis of concomitant GERD and HH 
was established in 12 (35.3%) patients in the control 
group prior to LCE. In all these patients, reflux com-
plaints intensified after LCE.

In the remaining 22 (64.7%) patients of the control 
group, targeted diagnostics of GERD and HH were not 
performed prior to LCE. However, all these patients had 
a history of characteristic reflux complaints prior to LCE, 
which also intensified in the postoperative period, which 
forced these patients to undergo endoscopic and radi-
opaque studies, upon which they were diagnosed with 
GERD and HH. Patients in the main group were most 
often diagnosed with stage II-III GERD associated with 
some І-ІІ stage HH. The distribution of patients depend-
ing on the factors of choice of surgical tactics according 
to the original formula is presented in Table 2. In the con-
trol group, all patients underwent laparoscopic correction 
of esophageal hiatus with posterior crurorrhaphy supple-
mented by alloplasty –  (table 2) 5 patients (14,7 %). 

All operations in the group were combined with Nis-
sen fundoplication (floppy) –  in 16 (47.1 %) patients with 
II-III degree HH and Dora –  Harrington in 18 (52.9 %) 
patients with stage I HH. In the main group, laparoscopic 
correction of HH was performed using anterior crurorrha-
phy in 14 patients (38.9%), using posterior crurorrhaphy 
in 15 patients (41.7%), using combined anterior and pos-
terior crurorrhaphy in 7 (19.4% ) patients, supplemented 
by alloplasty in 4 (11.1%) patients. All operations in the 
main group were combined with fundoplication modified 
by the Department of Endoscopy and Surgery and ended 
(table 3) with cholecystectomy.

Table 2 –  Distribution of patients in the main and control groups according to the factors of choice of surgical tactics

Patients groups Main group
 (N = 36)

Control group (N=34)

Factors Qty % Qty %

HAS
Less than 4 cm2 28 77.8 26 76.5

4 – 8 cm2 5 13.9 6 17.6
8 cm2 and > 3 8.3 2 5.9

GER severity 1st degree 3 8.3 4 11.8
2nd degree 12 33.3 13 38.2
3rd degree 14 38.9 12 35.3
4th  degree 2 5.6 1 2 . 9

HH severity 1st degree 24 66.7 20 17.7
2nd degree 8 22.2 8 23.5
3rd degree 4 11.1 5 14.7

Presence of DGR 32 88.9 31 91.2

F
Less than 5 22 61.1 25 73.5

5-11 11 30.6 7 20.6
>12 3 8.3 2 5.9



17

 Sh.T. Urokov et al.

During the follow-up period of 2-5 years or more, 
it was revealed that in the main group of patients 
(N=36) there were no recurrences of GERD and HH. 
No complications were found in the postoperative 
period.

In the control group of patients (N=34), 2 (5.9%) 
relapses of GERD and HH were revealed followed 
by repeated laparoscopic surgical interventions with 
alloplasty of recurrent HH and floppy-Nissen fundo-
plication.

In 1 (2.9%) patient of the control group after lap-
aroscopic HH alloplasty and Nissen fundoplication, 
dysphagia was observed with the formation of a stric-
ture of the esophageal-gastric junction around appli-
cation of the alloplasty cuff, which required several 
sessions of balloon dilatation.

The choice of surgical tactics in the control group 
was based upon the standard method for determining 
the area of the hiatus opening without considering the 
above factors.

According to the statistics calculations using the 
determination of Student’s t-criterion, a statistically 
significant difference was found between the effec-
tiveness of treatment in the main and control groups 
(significance level p<0.05).

It has been statistically confirmed that improved 
results of treatment of patients in the main group 
were reliable in comparison to the one in the control 
group In this regard we can say that the factors taken 
into account in the original formula for calculating 
the choice of surgical tactics involving treatment of 
combined pathology are of fundamental importance.

Table 3 –  Results of treatment and further observation of patients

Group Main (N=36) Control (N=34)
Abs. % Abs. %

Anterior cruroraphy 14 38.9 - -
Posterior cruroraphy 15 41.7 34 100
Combined cruroraphy 7 19.4 - -
Alloplasty of HH 4 11.1 5 14.7
Relapse of GERD and HH - 2 5.9

Conclusions

1.Insufficient diagnosis, as well as underesti-
mation of already obtained diagnostic reflux data in 
cholelithiasis, and failure to perform appropriate sur-
gical correction of GERD in LCE leads to the pro-
gression of reflux symptoms and requires additional 
surgical intervention and additional anesthesia, re-
spectively.

2.The presence of comorbidity (cholelithiasis 
with GERD and HH) requires a multifactorial ap-
proach to the choice of tactics of surgical treatment, 
taking into account the severity of GER and HH, the 

presence of DGR, bile and the area of the hernial or-
ifice.

3.The developed method of laparoscopic surgi-
cal correction of GERD and HH in combination with 
cholelithiasis allows avoiding the development of 
“cuff”, “mesh” and other postoperative complica-
tions.

4.Optimized tactics of simultaneous laparoscop-
ic surgical interventions when cholelithiasis is com-
bined with GERD and HH enabled improving the re-
sults of treatment of these patients by reducing early 
and late reflux complications, reducing relapses and 
improving the quality of life.
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SATISFACTION OF DENTISTRY FACULTY STUDENTS  
OF KABUL UNIVERSITY OF MEDICAL SCIENCES FROM ONLINE LEARNING  
OF PHYSIOLOGY DURING COVID 19 PANDEMIC AND ITS ADVANTAGES 

 AND DISADVANTAGES FROM THE STUDENT’S POINT OF VIEW

The demand for online and distance education has expanded dramatically around the world 
since the coronavirus disease 2019 (COVID-19) pandemic in early 2020.The COVID-19 pandemic 
has disrupted teaching in a variety of institutions, especially in medical schools. Electronic learning 
(e-learning) became the core method of teaching the curriculum during the pandemic. To evaluate 
student’s satisfaction and to find the advantages versus disadvantages of online learning of physiology 
subject from student’s perceptions during pandemic a qualitative analytical research designed, which 
carried out in Kabul University of Medical Sciences (KUMS) on sophomore students of stomatology, 
in this research a self-administered questionnaire was used for collecting data. After 3 weeks of only 
online teaching, this survey was conducted; data gathered from the survey were analyzed with routine 
statistical software. 48 sophomore students of stomatology faculty of KUMS answered the questions, 
which indicated that 72.9% of students were strongly support online learning via Google classroom, 
and 25% of students were moderately support and 2% of students were not support online learning 
via GC. And according student’s perceptions, avoiding of time wastage, usability of learning material 
everywhere any time, and learning how to use technology is the advantages of online learning, and 
low internet speed with high cost, disability of practical works are the disadvantages of online learning 
of physiology subject. 

Keywords: Learning, Online, Google Classroom, Pandemic, Covid-19.

Introduction

World Health Organization (WHO) has declared 
the novel coronavirus (COVID-19) outbreak a global 
pandemic on March 11, 2020 [1]. The first case was 
officially recorded, in the Wuhan City of China. 
Since then it gradually shifted to other part of the 
world and there has been substantial growth across 
the globe. The first case of COVID-19 in Afghanistan 
was stated in the province of Heart in a 35-year-old 
Afghan citizen who had come back from Iran. CO
VID-19 was accountable for 69,130 confirmed case
s and 2,881 deaths in the country as of May 28, 202
1These assessments, however, do not appear to 
correspond to the real rate of disease transmission 
[2]. Coronavirus pandemic has not only impacted 
human life but also impacted medical education and 
residency training all over [2-3]. With principles 
of social distancing, all face to face classes were 
suspended due to the ongoing COVID 19 pandemic 
[4]. According to UNESCO, by the end of April 
2020,186 countries have implemented nationwide 
closures, affecting about 73.8% of the total enrolled 
learners [5]. 

Afghanistan government announced on 14 
March, that all educational institutes in the country 
would not open until 21 April. And announced, that 
lessons would be taught online. Initially educational 
institutions one after another paid attention to 
facilitate educational materials for their students by 
using different applications. Kabul University of 
Medical Sciences «Abu Ali Ibn Sina» also decided 
to continue online courses by creating classes in the 
Google Classroom for different faculties, in order to 
avoid wasting students’ time. Therefore, it is a new 
teaching method in Kabul University of Medical 
Sciences; the following research was launched in order 
to know the level of satisfaction and pros and cons of 
online learning from students’ perspective. Numerous 
studies show that online teaching method is effective, 
for example Mohammad Taghi Mohammadi and his 
colleagues found that online teaching of physiology 
online is effective and increases students’ creativity 
[6]. In another study which conducted in 2018 by 
Diane O Doherty and his colleagues found that 
lack of technical skills, inadequate facilities, lack of 
specific online teaching strategy and, time constraints 

ttps://orcid.org/0000-0002-1884-3458
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are one of the major obstacles to launching online 
teaching in medical education [7]. Izwan Nizal 
and his colleagues in Malaysia found that students 
were more satisfied with teaching in the Google 
Classroom. This research was conducted on over 100 
students who were taught by using Google classroom 
application [8]. Lubna Salamat and his colleagues 
found that online education has no time limitation 
and they feel relax and enable students to solve 
problems without the help of others [9]. Leisi Pei and 
her colleague found that online teaching compared 
to offline teaching is effective in improving students’ 
knowledge [10].

Objectives
– To find students satisfaction from online 

teaching method using Google classroom;
– To find pros and cons of online teaching meth-

od from student point of view; 
Major Research questions
– Are students satisfied from online teaching 

method in physiology?
– What are the pros and cons of teaching online 

in physiology from student point of view?

Material and Methods    

This is a cross sectional study was conducted 
at Kabul University of Medical Sciences “Abu Ali 
Ibn Sina” Sample number: Second grad students of 
dentistry faculty of KUMS, who’s joining to Google 
classroom. N=87

It was a qualitative analytical study, which is 
done to second grade students of dentistry faculty of 
Kabul University of Medical Sciences.  According to 
the curriculum of student’s cardiovascular physiolo-
gy has been taught online by using of Google class-
room application by sending of videos which created 
with Camtasia studio 8 and PowerPoint slides. Then 
a self-administered questionnaire is sent via Google 
classroom to the students for obtaining data and stu-
dents response sheet were collected via Email. Data 
gathered from the survey were analyzed with routine 
statistical software. 

Inclusion criteria second grad students of dentist-
ry faculty of KUMS, who’s joining to Google class-
room N=87. 

Expulsion criteria. Students of other grads of 
Kabul University of Medical Sciences “Abu Ali Ibn 
Sina”

Major research variables
– Independent variable: online teaching method 
– Dependent variable: Students opinion about on-

line teaching method 
Research tools and data collection source: The 

data obtained from students is a primary data and 
collected from questionnaires.

Results

In this study 48 students of second grad, den-
tistry faculty of KUMS were participated. Af-
ter evaluating and analyzing the questionnaires, 
which indicated that 72.9% of students were satis-
fied with the online teaching method via (Google 
Classroom).  And 25 percent of the students are 
relatively satisfied and 2 percent are not satisfied 
to learn through online. 91.6% of students were in-
dicated that the quality of the submitted materials 
(graph 1) were high enough. And 97.9% of stu-
dents were satisfied from mythology of teaching 
by their instructor.

Advantage of online teaching method from stu-
dent’s point of view are summarized as follow: 

 – Preventing time wastage;
 – Usage of Google Classroom is easier than 

other online teaching methods;
 – Familiarization of students with advanced 

technologies;
 – Availability of course materials at any time 

anywhere for students;
 – Avoiding of unnecessary consumption like 

transportation and food;
 – Asking questions freely from instructors;

Disadvantage of online teaching method from 
student’s point of view are summarized as follow: 

 – Low speed and high cost of internet;
 – Disability of practical works;
 – Disability of instructors to evaluate students 

properly;
 – Problems in downloading course materials;
 – Time consuming to receive instructors 

reply;
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Graph 1 – Shows the percentage of students’ satisfaction from online
 teaching method in second grad faculty of dentistry KUMS

Discussion

Universities are continuously trying to deliver 
high quality teaching and consistent communication 
to students during these uncertain times. This new 
situation will be crucial in the coming times and 
this survey research has found some of the crucial 
result which help Universities to develop strategies. 
Overall the responses were positive towards the 
online learning. Based on the results yielded by the 
present study, implementation of online teaching 
improves knowledge of students and they strongly 
support online learning of physiology subject. And 
according students perceptions, Preventing time 
wastage, Familiarization of students with advanced 
technologies, Availability of course materials 
at any time anywhere for students, Avoiding of 
unnecessary consumption like transportation and 
food and Asking questions freely from instructors 
is the advantages of online learning, and low speed 
and high cost of internet, Disability of practical 
works, Disability of instructors to evaluate students 
properly, Problems in downloading course materials 
and Time consuming to receive instructors reply are 
the disadvantages of online learning of physiology 
subjects. 

Because Afghanistan is one of those countries 
whose educational infrastructures is not fully mature, 
online teaching was faced with some problems, 
lack of familiarity of teachers and students with 
technology and the use of educational applications 

was among problems that fortunately solved as soon 
as possible.

Internet low speed and high cost was another 
problem that students faced. Fortunately, students 
endured this problem with great efforts and continued 
their studies.

Numerous studies have been conducted on 
various aspects of online teaching, and found that 
online teaching of Physiology online is effective and 
increases students’ creativity [6]. Izwan Nizal and 
his colleagues in Malaysia found that students were 
more satisfied with teaching in the Google Classroom 
which was conducted on over 100 students who 
were taught by using Google classroom application 
[8]. Another study found that the average score of 
students who were taught online are higher than 
the average score of students who were taught by 
traditional lecture [11].

 In fact, that this research shows the result of 
online teaching only in Physiology subject, which 
was done on a small number of students, therefore 
more comprehensive research is needed in this field.

Conclusion

Based on the results yielded by the present study, 
implementation of online teaching improves knowledge 
of students and they strongly support online learning of 
physiology subject during pandemic. Therefore, exe-
cutives of education system should consider incorporation 
of online teaching in teaching-learning processes.
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MORTALITY AND MORBIDITY RATE DUE TO SEVERE PNEUMONIA  
IN CHILDREN 2-59 MONTHS FOR ONE YEAR IN MIRWAIS REGIONAL  

HOSPITAL PEDIATRIC DEPARTMENT KANDAHAR AFGHANISTAN

Children’s morbidity and mortality from respiratory disorders continue to be a serious problem, 
particularly for children under the age of five. Conduct research on demographic and clinical aspectsand 
prognosis of severe pneumonia in children aged 2 months to 5 years who were hospitalized to the pediatric 
unit of the Mirwais Regional Hospital in Kandahar, Afghanistan.

In the pediatric ward of the Mirwais Regional Hospital in Kandahar, Afghanistan, a cross-sectional 
research was conducted. Information was gathered, compiled, and analyzed from the medical records of 
each case at the hospital for all patients with severe pneumonia who were admitted into the pediatric ward 
at MRH in the period between November 10, 2018 and November 9, 2019. The patients’ ages ranged 
from 2 months to 5 years. The data was then analyzed using SPSS version 22.0. A multivariate logistic 
regression model was used to identify characteristics related to pneumonia mortality. 

There were 462 instances of severe pneumonia, and 256 (55.4%) of those cases were in male and 206 
(44.6%) in female.

The total mortality rate was 57 (12.75) percent, while 390 patients (87.24) were successfully treated. 
Regarding residence, 260 (62.3%) were rural residents, while 202 (43.7%) were urban. During the winter 
and fall seasons, there were more cases admitted. 380 patients (82.1%) fell within the 2- to 12-month 
age range. Out of 462 patients, 199 (43%) were malnourished, and of them, 132 (28.57%) were severely 
malnourished (P-value: 0.0001 OR=4.73). According to their age, about 103 (22.2%) patients received 
all recommended vaccinations, 51 (11%) patients were not vaccinated, and 308 (66.5) patients received 
some vaccinations. 167 (36.1%) patients were fully breastfed.

Keywords: Severe pneumonia, children, Kandahar, mortality.

Introduction

Bacterial pneumonia is the greatest cause of 
mortality (23% of deaths) for children between the 
ages of 27 days and five years, according to estimates 
from a research on the worldwide disease burden 
[1]. According to estimates there are 150 million 
instances of pediatric pneumonia each year, 95% 
of which occur in underdeveloped countries [2]. 
Compared to industrialized countries, where the rate 
is just 4.3%, pneumonia kills 20% more children 
under five each year in underdeveloped countries [3]. 
In 2013, 0.9 million children died from pneumonia, 
and more than 95% of the fatalities occurred in low- 
and middle-income countries [4]. Pneumonia, one 
of the most dangerous and difficult conditions were 
the three categories into which the WHO previously 
separated CAP.

 Only rapid breathing was classified as pneumonia, 
rapid breathing and tightening of the chest as severe 
pneumonia, and rapid breathing and tightening of 
the chest combined with any of the danger signs like 
difficulty swallowing, drowsiness or altered level of 
consciousness, convulsion, or cyanosis was classified 
as extremely serious illness. In order to distinguish 
between mild pneumonia and severe pneumonia, 

WHO [2014] CAP in children under the age of 
five was recently separated into two groups. Rapid 
breathing with or without chest in-drawing is now 
classed as pneumonia, and fast breathing with any of 
the warning signs is classified as severe pneumonia. 

Material and Methods

This study, which was conducted on children 
aged 2 months to 5 years who had severe pneumonia 
at the pediatric department of Mirwais Regional 
Hospital in Kandahar, Afghanistan, in the period 
between November 10, 2018 – November 9, 2019, 
was hospital-based, prospective, and record-based. 
Children who had a clinical diagnosis of severe 
pneumonia were included in the trial, regardless of 
their gender or ethnicity. The WHO 2014 criteria for 
serious pneumonia served as the foundation for the 
solely clinical diagnosis of the condition. 

MRH is a governmental referral hospital for 
children which is also supported by ICRC. The 
hospital treats patients who are referred from other 
Afghan provinces as well as residents of Kandahar 
and the surrounding area. The medications, the ward 
fees, and the consultation are all free. The hospital 
contains 600 beds throughout its several departments. 

https://doi.org/10.26577/IAM.2022.v3.i2.05
https://orcid.org/0000-0002-6254-819X
https://orcid.org/0000-0003-0546-3154
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Data were collected and entered into already prepared 
questioners prior to the start of the study with 
approval from the child’s mother or a close relative 
verbally providing consent, the hospital’s chairman, 
and the ethics committee. Аll children with a clinical 
diagnosis of severe pneumonia between the ages of 
2 months and 5 years were included in the study. 
From the medical records, specifics on the patient’s 
demographics, socioeconomic status, test results, 
breastfeeding, nutritional status, and problems were 
gathered and placed into a questionnaire before being 
analyzed. 

Statistical analysis: The percentages for the 
various parameters under study were obtained using 
SPSS version 22.0 for the statistical analysis.

To identify variables associated with pneumonia 
mortality, a multivariate logistic regression model 
was utilized. 

Inclusion criteria: Patients from two months to 
five years old with serious pneumonia.

According to WHO guidelines the diagnosis of 
severe and very severe pneumonia was made. [5]. 

Exclusion criteria: Children below two-months 
of age and above five-years old, with CHD, asthma, 
thalassemia and other syndrome anomalies presenting 
as pneumonia, were excluded.

Results

462 kids in all were treated throughout the 
research period, which ran from November 10, 2018 
to November 9, 2019 according to the demographic 
profile. 206 women and 256 men.

Their mean age was 9.227±7.75SD, from 2 
months to 59 months. It indicates the population’s 
demographic characteristics under study. Age was 
five months on average (range 2-59 months). Male 

patients made up 256 of the patients, or 55.4%. In 
the first quarter we see an increase in the number of 
cases hospitalized. First quarter (January, February 
and March) and also quarter 4 (October, November 
and December). 380 (82.1%) patients were in 
the age group of 2- 12 month. Ut of 462 patients 
(43%) included in the study were malnourished 
out of malnourished children 132(28.57%) had 
severe malnutrition P-value (0.0001 OR=4.73). 
About 103 (22.2%) patients were completely 
immunized according to their age, 51(11%) didn’t 
take any vaccination and the remaining 308(66.5) 
were partially vaccinated. 167 (36.1%) patients 
were exclusively breastfed. Factors associated 
with mortality of children presented with severe 
pneumonia are tested through running multivariate 
logistic regression model for 447 observations 
after excluding 15 who left the hospital before 
observing the outcome (cure or death). 390 children 
(84%) have cured and successfully discharged 
from Mirwais Regional Hospital, 57 children 
(12.75%) have died while 15 children (3%) have 
left the hospital against medical advice. Male to 
female ratio (61.4:38.59%). 177 (38.3%) children 
had history of exposure to smoking. Table1 shows 
factors associated with pneumonia mortality 
clinical feature which were differently statistically 
significant in severe pneumonia children. Mortality 
was higher among the patients who had DLH (Days 
live in hospital) hospital less than 72 hours of onset 
of illness (p=0.0001).it mean those were in hospital 
for ≤3days died soon. Also, children with cyanosis, 
convulsion, no conscious, fever, (p value=0.0001) 
wheezing (p value = 0.014), those who need for O2 
(p value =0.03) died more than who doesn’t need for 
oxygen, 288(62.3%) X-ray not done and for remain 
174(37.7%) x-ray was done for them (Table2).

Table 1 – Descriptive Statistics. Of severe pneumonia children 

Descriptive Statistics 95% CI
Characteristic N Minimum Maximum Mean Std. Deviation

Age 462 2 54 9.22 7.775 8.46 9.96
Weight per kg 462 2 18 6.11 2.074 5.92 6.30
Height per cm 462 48 102 65.59 8.358 64.76 66.34
Fever 462 35 42 37.79 .837 37.71 37.86
Duration of breast feeding in months 462 0 24 4.45 4.973 3.99 4.94
Number of smokers at home 462 0 4 .52 .784 .44 .59
Heart Rate per minute 462 108 250 147.71 17.755 145.98 149.24
DLH 461 1 19 5.74 3.205 5.49 6.07
Respiratory Rate per minute 462 50 104 68.16 8.968 67.24 68.96
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Table 2 – Tofu his table show Factors associated with severe pneumonia mortality

Multivariate Logistic Regression Model for factors associated with pneumonia mortality 
B S.E. Wald Df P-value Odd Ratio 

(OR)
95% C.I. for OR

Lower Upper
Cyanosis 1.604 560 8.195 1 004 4.974 1.7 14.9
Consciousness 1.944 591 10.815 1 001 6.988 2.2 22.3
Refuse to feed 1.723 660 6.821 1 009 5.604 1.5 20.4
X-rays done -1.858 650 8.179 1        004 156 0.04 0.6
Admission days 45.250 2 000
4-7 days -3.622 591 37.514 1 000 .027 0.02 0.09
≥7 days -6.200 1.160 28.573 1 000 .002 0.000 0.020
Mother age 9.841 2 007
30-40 years -1.203 1.119 1.156 1 282 300 0.03 2.7
>40 Years 614 1.099 312 1 577 1.847 0.2 15.9
Antibiotics given at 
hospital

21.166 7 004

Discussion

Among our analysis, 380 incidences of severe 
pneumonia, or 82.4% of all cases, were recorded in 
children between the ages of two and twelve months. 
Which has same result with the done in rural western 
In Nepal, pneumonia was also more common in 
infants under one-year old than in children aged one 
to five [6]. In our study, the male to female ratio was 
1.24:1.

Similar findings in a comparable study in 
Karnataka, India, found that 62.6% of the participants 
were men and 37.4% were women (ratio 1.67:1). In 
the under-five age group, more male patients were 
hospitalized for treatment of pneumonia. This may 
be the result of our society’s preference for treating 
male children [7]. During the first quarter, more 
cases were admitted. (months of January, February 
and March) and also quarter 4 (October, November 
and December).  In winter and fall which rainy and 
dry season respectively. Which is same result with 
According to WHO data from 2008, pneumonia cases 
in tropical climates peaked during the rainy season. 
According to seasonal distribution, our analysis 
showed a similar trend [8]. in the present study Out 
of 462 patient the patients 199 (43%) included in the 
study had malnutrition out of malnutrition children 
132(28.57%) had severe malnutrition. and a study 
from Kolkata found a similar conclusion: malnutrition 
was substantially linked to the development of 
acute respiratory infections (ARI) in children under 
five [9]. In our study, about 103 (22.2%) patients 
were completely immunized regarding to their 
age, 51(11%) didn’t take any vaccination and the 
remaining 308(66.5) were partially vaccinated This 
discrepancy could be caused by issues with several 
aspects of vaccination coverage in our study area (as 
per the NIS nation immunization schedule), as well as 
parental ignorance and pessimism. In our study, 167 

(36.1%) patients were exclusively breastfed, this low 
rate of exclusive breastfeeding in our analyzed cases 
may be the result of mothers’ lack of knowledge of 
the advantages of exclusive breastfeeding. Among 
survivors, the average hospital stay was 5.74±3 days. 
3 days for those who did not survive. In a study from 
Karnataka, it was shown that the group with the 
most severe pneumonia required a longer hospital 
stay. Very severe pneumonia group children in our 
study had shorter hospital stays because more early 
fatalities occurred as a result of the illness’s more 
serious character. [9]. In our investigation, severe 
pneumonia was the primary cause of 57 (12.75%) 
deaths overall. 9 (6.38%) from severe pneumonia 
and 22 (15.6%) deaths were recorded in cases of very 
severe pneumonia. In a 2017 study by Kumar AMK 
et al, it was shown that 3% of children with acute 
lower respiratory tract infections who were between 
the ages of 2 months and 5 years old died. In contrast 
to their research group, there may have been more 
cases of very severe pneumonia in our study, which 
may have contributed to the study’s higher mortality 
rate. Another contributing factor can be the severity 
of the sickness and the delay in getting to the referral 
hospital (Mirwais Regional Hospital

Conclusions

Severe pneumonia was more likely to occur in 
infants than in adults.

Children with severe pneumonia made up the 
bulk of patients who died when they were admitted 
to the hospital more than 72 hours after the onset of 
their illness. Children continue to carry a significant 
burden for respiratory infections. If we wish to reduce 
the population’s morbidity rate, we should pay 
special attention to children’s respiratory diseases. It 
is necessary to undertake a detailed analysis of the 
epidemiological variables associated with morbidity 
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and mortality in the community in order to determine 
the prevalence of the illnesses and plan measures for 
treating them.

 Limitation.It does not accurately reflect the 
prevalence of severe pneumonia in the general 
population in all of its forms and etiologies because it 
was a hospital-based study.
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TOXOPLASMOSIS OF THE CENTRAL NERVOUS SYSTEM IN HIV PATIENTS 

Currently HIV infection in Kazakhstan is mainly spread among population groups with risk taking 
behavior (injection drug users –  IDUs, sex workers –  SWs). The lesions and fatalities in patients with 
HIV infection are mainly caused by complications, i.e. the development of opportunistic infections and 
secondary diseases. Timely diagnosis of these conditions determines the success of treatment and life 
expectancy of patients. Among superinfections the following ones take the lead: mycoses (pneumocystosis, 
candidiasis, cryptococcosis, coccidioidosis), diseases caused by a group of herpes viruses (herpes simplex, 
herpes zoster, cytomegalovirus infection, Epstein-Barr virus infection, Kaposi’s sarcoma), bacterial infection 
(tuberculosis, atypical mycobacteriosis, salmonellosis), protozoosis (toxoplasmosis, cryptosporidiosis). 
Multi-infections are common as well. Opportunistic infections are insidious in humans and take the form 
of endogenous infections; they as well are activated with the development of clinical manifestations along 
with formation of immunodeficiency and, accordingly, cause severe and even fatal diseases. 

Keywords: HIV infection, opportunistic infections, secondary diseases, toxoplasmosis.

Introduction

Infection rate of the population with toxo-
plasmosis in different countries of the world varies 
between 6 and 90% of the population. In various 
countries of the world the infection mostly hits 
the areas where it is customary to eat undercooked 
meat. It is hard to determine the morbidity rate since 
there is no mandatory registration of patients with 
toxoplasmosis. The rural population is infected more 
than the urban population due to the large number of 
cats [1]. According to A. P. Kazantsev, the infection 
rate of men is less than 1% of those observed, while 
among women it makes up 3-5% of those surveyed.

Opportunistic infections are insidious in humans 
and take the form of endogenous infections; they as 
well are activated with the development of cli nic al 
manifestations along with formation of immuno-
deficiency and, accordingly, cause severe and even 
fatal diseases [2].

Within secondary diseases in HIV patients, to-
xoplasmosis ranks third, along with pneumocystis 
pneumonia, and follows tuberculosis and CMV 
infection, and accounts for 7.4%. There is an increase 
in the number of patients in the late stages of HIV 
infection who develop opportunistic, secondary 
infections. Toxoplasmosis is the most important 
opportunistic infection of the central nervous system 
(CNS) in HIV patients. It accounts for 50-70% of all 
parasitic diseases in AIDS and it ranks third among 
fatal outcome in patients at the late stage of HIV 
infection. Almost all cases of toxoplasmosis in HIV 

patients are associated with reactivation of a latent 
infection [3].

According to A.B.Peregudova central toxoplas mo sis 
is the most common cause of CNS pathology, making up 
32%. Other secondary lesions of the CNS were recorded 
less frequently: tuberculous meningoencephalitis –  
22.4%, fungal encephalitis –  6%, secondary purulent 
meningitis –  7.6%, malignant tumors of the CNS –  
3.7%, CMV encephalitis –  1.6% and others.

In the Republic of Belarus, Gomel region within 
opportunistic diseases, neuroAIDS (29.1%) ranks 
second after tuberculosis. In the etiological structure 
of neuro AIDS, toxoplasmosis of the brain prevails 
(32%) and mortality is 19.5% [4-5].

Materials. Case Report

M., born in 1986, delivered to the emergency 
department of the regional hospital in Taraz by an 
ambulance team (EMS) in an unconscious state, not 
reacting to painful stimuli. 

The patient’s history was taken from his father: 
the son came to Taraz to undergo alternative therapy 
and on May 31, 2019 he got an electric shock session. 
On therapy epileptic seizures occurred with loss 
of consciousness and tonoclonic spasms every 5 
minutes. In total 3-4 epileptic seizure clusters were 
recorded. An ambulance team was called, which 
delivered the patient to the intensive care unit (ICU) 
due to ongoing seizures. 

From the recorded medical history of the patient. 
Between 08.04 and 16.04.2019 he underwent 
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medical examination and took treatment at the 
regional hospital in Almaty. According to the 
patient the first focal convulsive seizures occurred 
in April 2019. MRI examination of his brain on 
04/09/2019 showed the following: a pattern of 
unspecified mass in the right hemisphere; taking 
into account the ring-shaped accumulation of a 
contrast agent, it is required to differentiate between 
a parasitic lesion and an oncological disease. He 
visited a neurosurgeon and an oncologist. Received 
symptomatic therapy. He then was discharged from 
the hospital with the following diagnosis: Residual 
encephalopathy. Space-occupying mass in the right 
parietal region. Hypertensive syndrome. Convulsive 
syndrome. Condition after an epileptic seizure. It 
was recommended to have an MRI with contrast 2 
months later. Starting from 20.05.2019 he had been 
experiencing weakness in the left arm and leg, had 
had difficulty walking. 

From his life history: he grew and developed 
according to age. According to his father, he had no 
viral hepatitis, tuberculosis nor venereal diseases. No 
blood transfusions. He had no closed craniocerebral 
injuries. No history of allergies. Works as a 
choreographer. 

Objective condition at admission: general 
condition is severe due to cerebral insufficiency. 
Satisfactory nutrition. Normostenik. The skin and 
visible mucous membranes are of normal color, 
clean. Peripheral lymph nodes are not enlarged. 
The musculoskeletal system is unremarkable. 
Body temperature is 36.6оС. The chest is of the 
usual form, both halves are equally involved in 
breathing. By percussion: percussion sound in all 
lung cavities. By auscultation: vesicular respiration, 
no wheezing sounds. RR is 18 per minute. There is 
no pathological pulsation of large vessels. Cardiac 
borders: the right border is along the right edge of 
the sternum, upper border is in the 3rd intercostal 
space, left border is 1.0 cm outward from the mid-
clavicular line. Heart sounds are muffled, the rhythm 
is correct. BP is 130/80 mm Hg. Heart rate –  98 beats 
/ min. No swallowing problems. The tongue does 
not stick out. The abdomen is not swollen, soft on 
palpation. The liver and spleen are not palpable. No 
stool for 2 days. Kidney punch is negative on both 
sides. Urination through a catheter. No peripheral 
edema. CNS: level of consciousness according to 
the Glasgow scale is 8b, coma –  1. He does not 
respond when addressed. Weak response to painful 
stimuli. Rigidity of the occipital muscles is 1.5 –  
2 p / p. Skull brain nerves: palpebral fissures D=S, 

pupils are uniform, no anisocoria, photoreaction 
is preserved, quick. Weakness of convergence 
from both sides. Trismus of masticatory muscles, 
pharyngeal reflexes and a reflex from the soft palate 
are evoked. Tendon reflexes –  D > C. Sensitivity 
and muscle strength are not differentiated. Tonic 
convulsions are observed in left arm and left leg. 
Pathological foot signs: Babinski’s sign (+) on the 
left. There are no meningeal signs. 

MRI of the brain (06/01/2019): MRI signs 
of the mass in the parietal lobe on the right and 
the frontal lobe on the left with multiple foci. 
Differentiate between a parasitic lesion of the brain 
(toxoplasmosis) and NEO. An MRI of the brain with 
contrast is recommended. 

Ultrasound of the abdominal cavity organs 
(06/03/2019): Diffuse changes in the liver and 
pancreas. Chronic cholecystitis. Bilateral pyeloneph-
ri tis, Uratic diathesis. ECG (06/01/2019): left atrial 
hy pertrophy. Syndrome of early repolarization of the 
ventricles. T-wave inversion in the septal region. 

X-ray of the chest (06/05/2019): no focal and 
infiltrative shadows on the lung cavities were 
detected on the plain chest radiograph in the direct 
projection. The lung pattern is deformed. The roots 
are structural, compacted. Sinuses are free. The heart 
is not enlarged. Indirect signs of chronic bronchitis. 

Ophthalmologist’s comments (06/01/2019): 
back  ground retinopathy of OU.

Neurosurgeon’s comments (06/01/2019): Status 
epilepticus. Condition after serial convulsive seizures. 
Todd’s post-seizure paralysis on the left. Competing 
disease: metastasis of the brain? To clarify the 
diagnosis upon MRI of the brain with contrast.

MRI of the brain with contrast (06/02/2019): 
MRI signs of a parasitic brain lesion, most likely 
acute necrotizing toxoplasmic encephalitis. Cerebral 
edema. 

Consultation of an infectious disease specia list 
(06/03/2019): CNS toxoplasmosis? HIV infec tion? 
EIA blood test for HIV, toxoplasmosis, echino co-
ccosis. Spinal puncture after stabilization. 

Repeated consultation of an infectious disease 
specialist (06/06/2019): chronic toxoplasmosis of 
the central nervous system. Meningoencephalitis, 
severe. Cerebral edema. Coma 2. B-20. Consultation 
of an infectious disease specialist of the regional 
AIDS center: HIV –  infection, 4th clinical stage. 
Toxoplasmosis of the brain. Blood samples were 
taken for CD4 lymphocytes, viral load, and AIDS-
defining diseases. ART was prescribed according to 
the scheme. 
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In the general blood test the indicators of red 
blood (table 1) and the number of platelets stayed 
within the reference values. The number of blood 
leukocytes varied from leukopenia (3.290 x10^9/l) 
to leukocytosis (12.220 x10^9/l), but more often 
normocytosis prevailed. The number of neutrophils: 
in 2 cases there was neutrophilia, but a stab shift of the 
formula to the left was a constant sign of a bacterial 
infection. The absolute number of lymphocytes 

Table 1 –  The results of a general blood test in dynamics

Erythro-
cytes,

10^12/l

Hemo-
globin,

 g\l

platelets, 
10^9/l

Leuko-
cytes

10^9/l

Eosino
phyla

%

Bazo
phyla

%

Banded 
neutrophils1,

%

Segmen-
tonuclear 

neutrophils2

%

Lympho-
cytes,

% 

Monocytes,
%

ESR,
mm/h

4.75 146 299 5.420 1 0 10 50 27 12 18
5.16 158 248 9.980 0 0 15 58 18 9 22
5.06 156 236 12.200 0 0 22 68 5 5 22
4.0 122 171 3.290 3 0 10 51 21 15 22
4.28 131 219 6.820 2 0 19 57 15 7 20
4.09 125 249 7.320 2 0 20 51 18 9 22
4.13 127 290 10.970 2 0 26 59 6 7 22

ranged from 1796 cells/ml of blood to 611 cells/
ml of blood. The number of blood monocytes and 
accelerated ESR were reduced to permanent numbers. 
The results obtained indicated the bacterial etiology 
of the infectious process, without damage to the bone 
marrow (erythrocyte and platelet sprouts). 

In the general analysis of urine, there were 
observed a large number of leukocytes, erythrocytes 
1-2 per HPF, bacteria and mucus. Biochemical liver 
tests in dynamics show no irregulrarities (table 2).  

 Table 2 –  The results of biochemical tests of the liver in dynamics

ALT MU/ml AST MU/ml Total bilirubin 
mmol/l

Sugar
mmol/l

Total protein 
g/l

Na
 mmol/l

Creatinine
µmol/l

21 36.6 9.1 7.1 75.2 145.6 92 
- - - 5.6  55.6 139.9  -
- - - - 56.6 137.5  -

EIA for antibodies of class IgM, IgG for 
echinococcosis, toxoplasmosis showed negative 
results. EIA for viral hepatitis B (HBsAg) and viral 
hepatitis C (anti HCVAT) is negative. 

From the first day in hospital, taking into account 
the primary results of the examination, the following 
drugs were prescribed: rovamycin (9 million/
day), CEF-3 (2.0 g/s), metrogil (300 mg/day) and 
pathogenetic and symptomatic therapy. 

LFIA for antibodies to HIV proved positive. 
Immunoblot for HIV –  (+), titer 15.4. Additionally, 
tests for CD4-lymphocytes and viral load were taken. 

The results of the immunogram: CD4 –  18 cells; 
CD3 are -480 cells/µl; CD8 are -445 cells/µl. The 
CD4/CD8 ratio is 0.04. VL is 469449 copies / ml / 
log 10 –  5.67. 

Based on the results of an additional examination, 
the following diagnosis was established: HIV 
infection, 4th clinical stage. Toxoplasmosis of 
the brain. ART prescribed: AZT/ZTS+DTG. And 
cotrimoxazole was prescribed as well. 

At the insistence of the parents, the patient was 
discharged for home treatment after 12 days of 
treatment in the hospital and died 5 days later. 

In the described case during the initial visit of the 
patient in April 2019 in a hospital setting he was not 
tested for HIV, although the young man was subject 
to examination for this disease since he had had 
focal epileptic seizures since April 2019 at normal 
body temperature and showed no symptoms of 
meningoencephalitis upon detection of ring-shaped 
accumulations of a substance in the right hemisphere 
on the brain MRI. This indicates that doctor do 
not raise flags as related to HIV infection and late 
diagnosis and treatment of the disease. The lack of 
specific treatment leads to the steady progression of 
the disease, the addition of opportunistic diseases and 
increased mortality. 

The patient’s MRI examination revealed multiple 
lesions in the frontal and parietal regions of the 
right hemisphere. According to Ermak T.N. and 
Peregudova A. B. most often the foci were localized 
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in the frontal (70.8%) and parietal (61.1%) areas 
of the brain. Tumash O.L. with co-authors noted 
multiple foci ranging in size from 2 to 40 mm, which 
had rounded shape with blurry edges. In addition, the 
foci often intensified contrast along the periphery, 
according to the type of «targets», which was noted 
by the radiologist during the primary MRI. 

The anamnesis shows that the patient’s disease 
began with the appearance of focal seizures, which 
corresponded to the acute onset of the disease, which 
was noted in 21.3% of patients, but the clinical picture 
had to be differentiated from acute cerebrovascular 
accident, less often the disease began with tonic-
clinical seizures and they were the only manifestation 
of the disease. During the first week of illness, 65.9% 
were hospitalized with an acute onset, and some 
were admitted after 2–6 months (2). In our case, the 
patient was admitted for treatment at the end of the 
2nd month from the onset of the disease. 

The content of CD4-lymphocytes was at a 
critically low level (18 cells/ml) and at the same 
time a high viral load was detected –  469,449 
copies/ml. The same data are provided by 
Peregudova A.B. and Tumash O.L with co-authors. 
They note the results obtained in 66.2% and 52.2% 
of cases, respectively. The negative result of the 
examination for antibodies to toxoplasma must be 
due to a critical decrease in the number of T-helpers, 
the main function of which is to stimulate antibody 
genesis. 

    
 Conclusion

The rapid progression of HIV infection is 
associated with the development of secondary 
diseases. Practitioners should be wary of AIDS-
associated diseases, which will contribute to early 
verification of HIV infection. 
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GALLSTONE DISEASE COMPLICATED WITH MIRIZZI SYNDROME:  
A CLINICAL CASE

This article represents the difficulties in diagnosing and treating the patients with gallstone disease 
complicated by Mirizzi syndrome and obstructive jaundice. The manifestation of the disease is charac-
terized by many clinical, laboratory and instrumental symptoms found in acute and chronic cholecystitis. 
Among them, it is worth noting pain in the right subcostal region, the jaundice, increased body tempera-
ture and symptoms revealed during ultrasound. However, in some patients, the disease is asymptomatic 
and its first manifestation may be obstructive jaundice. Because of the presence of gallstones and jaundice, 
they are often confused with other obstructive conditions. Preoperative diagnosis is complex and often 
overlooked. The difficulties in diagnosing Mirizzi syndrome, the high risk of damage to the biliary tract, as 
well as the wide spectrum of surgical treatment determine the relevance of this study.

A literature review has been made on the topic with the clinical situation analyzed. 
A 62-year-old patient was admitted with a diagnosis of biliary tract obstruction. The patient was 

diagnosed with gallstone disease. As a result, gallstone disease complicated by Mirizzi syndrome was 
diagnosed and surgical treatment was performed.

Keywords: choledocholithiasis, Mirizzi syndrome, biliary drainage, biliary anatomy, surgery.

Introduction

Mirizzi syndrome is a severe complication of 
gallstone disease characterized by compression of 
the proximal hepaticocholedochus, formation of a 
stricture, or formation of a cholecystobiliary fistula. 
Mirizzi syndrome occurs in 0.2-5.7% of patients suf-
fering from gallstone disease [1].

In 1948 Argentinian scientist P. L. Mirrizi de-
scribed the pathological syndrome due to obstructive 
jaundice in patients or the occurrence of cholecysto-
choledocheal fistula upon the movement of stones in 
the common bile duct. Currently, 2 types of Mirizzi 
syndrome are distinguished. 

Type I –  compression of the hepaticocholedo-
chus by a concretion in the neck of the gallbladder or 
in the bile duct. 

Type II –  cholecysto-choledocheal fistula in the 
gallbladder and common bile duct.  [2].

C. McSherry et al., A. Csendes et al. and T. 
Nagakawa et al. McSherry (1982) classifications 
were made based on endoscopic retrograde cholan-
giopancreatography (ERCP) data [3].

Currently the most widely used classification 
is based upon studies of C.K. MCSHERRY and A. 
CSENDES ET AL.

Mirizzi syndrome is divided into four types:
Type I –  compression of the hepaticocholedo-

chus by a concretion in the neck of the gallbladder or 
in the bile duct. 

Type II –  cholecysto-choledocheal fistula, occu-
pying less than 1/3 of the total bile duct.  

Type III –  cholecysto-choledocheal fistula, occu-
pying 2/3 of the total bile duct.

Type IV is a cholecysto-choledocheal fistula that 
takes the entire part of the common bile duct, accom-
panied by destruction of the entire wall of the hepati-
cocholedochus [4].
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Figure 1 –  Types of Mirizzi syndrome [5]

Diagnosis and treatment methods of Mirizzi syn-
drome are still relevant. 

In the literature there are basic and additional cri-
teria in the predictive diagnosis of Mirizzi syndrome. 

Main criteria: 
 – emergence of the disease after many years;
 – a feeling of pain for more than 1 hour or more 

often, its location is in the upper part of the abdomen 
or in all parts; 

 – during an physical examination –  pain in the 
upper right part of the abdomen, jaundice;

 – ultrasound signs –  thickening of the wall of 
the gallbladder and a double image; 

 – detection of a wedge-shaped stone in the 
neck of the gallbladder;

 – impossibility of visualization of the 
inflammatory infiltrate and neck of the gallbladder. 

Additional criteria: 
 – complaints –  belching with bitter, skin 

itching; 
 – on palpation –  a feeling of pain under the 

right rib; 
 – positive symptoms of Courvoisier and Boas-

Svirsky; 
 – in the laboratory study: ALT>130.0 IU/l, 

AST>116.0 IU/l, ESR>17 mm/h, hyperbilirubinemia 
of various degrees (depending on the type of MS), 
increased alkaline phosphatase level. 

Clinical case

Patient K.N. At the age of 62, he was admitted 
to the National Scientific Surgery Center named af-
ter A. N. Syzganov with complaints of pain in the 
epigastric region, general weakness, yellowing of the 
skin, changes in the color of urine, and an increase in 
body temperature to 37.5 at the onset of the disease. 

From the medical history: the patient has been 
ill for three days. That day he had a sharp pain in 

the epigastric region, nausea, and vomiting. At home 
he administered omez, ketotop with no effect. In dy-
namics, yellowing of the skin layer and increased 
general weakness were observed. On 24.05.2022 he 
was admitted to the regional hospital and obtained 
conservative treatment. On 25.05.2022 according to 
the multispiral computer tomography of the abdo-
men: a formation spread to the middle 1/3 of the cho-
ledoch, confluence, right liver core was detected, the 
result was cholangiocarcinoma, Klatskin’s tumor III? 
According to laboratory research: total bilirubin is 
110 mkol/l. It was not possible to make an ERCP on 
26.05.2022. The patient was referred to A.N.Syzgan-
ov National Scientific Surgery Center. 

Surgery history: (for many years he has been on 
the “D” report of the cardiologist due to heart rhythm 
disorders at his place of residence; he takes 2.5 mg of 
bisoprolol once a day). In 2013-2014 he had 3 cours-
es of radiofrequency catheter ablation due to heart 
rhythm disorders.

Physical examination: the general condition of 
the patient is moderate. His mind is lucid. Skin sur-
face, visible mucous membranes are clean. Peripher-
al lymph nodes are not enlarged. The tongue is wet, 
covered with white fur, the pharynx is not hyperemic. 
In the lungs: breathing is vesicular, no wheezing. 
Heart tones are slowed down, the rhythm is correct. 
AD –  110/70 mm Hg, heart beat rate -83/ 1 min, re-
spiratory rate -18/ 1 min. The percussion test is nega-
tive on both sides. Urination is without obstructions, 
painless, 800 ml per day. Abdomen is symmetrical, 
soft during palpation, painful under the right rib and 
in the epigastric area. The liver is at the edge of the 
rib cage. 

The results of the analysis at the time of the pa-
tient’s admission.

Full blood analysis: Hemoglobin = 127.0 g/l; 
erythrocyte = 4.56 10^12/l; Hematocrit = 38.60%; 
platelets = 90.0 10^9 / l; leukocytes = 30.00 10^9/l; 
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segment kernel ( % ) = 97.2 %; monocytes ( % ) = 
0.9%; Lymphocytes = 1.9%; 

Full urine analysis: leukocytes –  5.00 / μl, rela-
tive density 1025, reaction –  acid, number of eryth-
rocytes –  15.00 ery/μl.

Biochemical blood analysis: ALT = 94.80 units/l; 
AST=41.60 units/l; bilirubin (total) = 103.00 μmol/l; 
bilirubin (direct) = 101.70 μmol/l; glucose = 5.93 
mmol/l; ionized calcium = 1.07 mmol/L; potassi-
um = 3.6 mmol/l; creatinine = 266.00 μmol/l; urea = 
20.10 mmol/l; sodium = 135 mmol/l; total amylase = 
91.0 u/l; total protein = 54.0 g/l; albumin = 33.3 mg/l; 
C-reactive protein = >374.01 mg/l; 

Coagulogram: prothrombin time (sec) = 13.7 
sec.; Prothrombin index = 70.60 %; MNO = 1.20; 
thrombin time = 13.8 sec.; APTV=27.90 sec.; Fibrin-
ogen = 8.17 g/l;

Determination of blood gases and electrolytes 
with additional tests (lactate, glucose, carboxyhemo-
globin) in the analyzer: cHCO3 –  (P, st), c = 20.00 
mmol/l; FIO2 = 21000; 2 = 47 mm Hg; CO2 = 32.8 
mm Hg. pH = 7.379; tab = 11.6 g/l; 2 = 77.0%; Na+ = 
136 mmol/l; Cl –  = 106 nmol/l; Ca++ = 0.65 mmol/l; 
k+ = 2.7 mmol/l; Glucose = 5.7 mmol/l; Lactate = 
1.5 mmol/l; co2,c = 12.30 rev% ; p50, c = 30.5 mm 
Hg, cbase (Ecf),c = -5,300 mmol/l; PCO2(t), c = 32.8 
mm Hg; Htc(c) = 35.8%; FO2Hb = 75.3%; FCOHb 

= 1.3%; FMetHb = 0.9 %; Hb = 22.5%; Bilirubin = 
80.00 μmol/l; pH(T),c = 7.38%; pO2(T),c = 47.10 
mm Hg;

Determination of alpha-fetoprotein (AFP) in 
blood serum by EIA method: AFP= 0.53 IU/ml; 
(n=0-5.8 IU/ml).

Detection of tumor antigen (CA 19-9) in blood 
serum by EIA method (27.05.2022): CA 19-9 = 
539.5 U/ml; (n=0-34 IU/ml).

EIA for hepatitis B, C: negative.
Figure 2  MRI of the abdominal cavity: signs of 

choledocholithiasis, cholangioectasia. Virsungec-
tasia.Abdominal ultrasound: echo image of biliary 
hypertension with distal blockage in the confluence. 
Gallbladder function is not determined. Choledoch 
walls are thickened, the image may correspond to 
Klatskin’s tumor. A formation with dimensions of 
3.4*3.5*3.6 was detected in the left part of the liver. 
In the distal region of the choledochus, the walls are 
unevenly thickened, cavities are not defined.

Electrocardiogram: description of pathological 
waves heart beat rate –  130; conclusion-levocardio-
gram. Sinus tachycardia. Shortening of the PQ inter-
val. Left ventricular hypertrophy. Diffuse myocardial 
changes.

X-ray results: No new focal shadows were de-
tected. C-shaped scoliosis in the thoracic spine.

                                      

Figure 2 –  MRI of the abdominal cavity: signs of choledocholithiasis, cholangioectasia. Virsungectasia

Magnetic resonance cholangiopancreatography 
(MRCP): a formation in the lower 1/3 of the choledo-
chus that has spread to the right duct (Klatskin tumor, 
type III A). Intrahepatic biliary hypertension. MR-
signs of diffuse compaction of the liver parenchyma, 
cystic formation of the left part. Chronic cholecys-
titis. Diffuse pancreatic changes (chronic atrophic 
pancreatitis). Chronic bilateral pyelonephritis with 
simple cysts according to Bosniak I in both kidneys. 
Intrahepatic bile ducts are visualized, expanded (par-

tial and segmental). The confluence of bile ducts is 
deformed by the type of bifurcation. The right lobe 
is up to 1.0 cm, the left one is up to 1.2 cm. Con-
fluence block appears due to the intrahepatic biliary 
duct and the common hepatic duct extending into the 
intrahepatic right lobular duct. A round 1.1 cm di-
ameter concretion is visualized in the middle 1/3 of 
the choledoch. The size of the gall bladder is 3.8*1.2 
cm, the amount of bile is small, the wall is uniform, 
unchanged. The follicular core is not visualized. The 
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lower 1/3 of the choledoch is deformed, 0.3 cm in the 
intrapancreatic part. The length of choledoch from 
bifurcation to the Faterov papilla is 9 cm.

Figure 3 Fistulocholangiography: partial liver 
ducts are contrasted. At the level of the terminal part 
of the choledochus, the shadow of the concretion is 
determined.

After the patient had been fully prepared for 
the surgery he was diagnosed with Obstruction 

of bile ducts. Klatskin tumor? Obstructive jaun-
dice. 

On May 27, 2022 a percutaneous-hepatic cholan-
giostomy was performed at the A.N. Syzganov Na-
tional Hospital. 1000 ml of bile was secreted per day 
through percutaneous cholangiostomy drainage. In 
dynamics, total bilirubin decreased from 103 μmol/l 
to 87.10 μmol/l.

                           

Figure 3 –  Fistulocholangiography: partial liver ducts are contrasted. At the level of the terminal  
part of the choledochus, the shadow of the concretion is determined

After decompression of the bile ducts, until the 
bilirubin level returned to normal, it was decided that 
he be discharged to outpatient treatment.

Release status

The general condition is satisfactory. His mind is 
lucid. The skin, yellow mucous membranes are clean. 
Peripheral lymph nodes were not enlarged. No visible 
swelling. The tongue is wet, covered with white fur, 
the pharynx is not hyperemic. In the lungs: breathing 
is vesicular, no wheezing sound. Heart tones are si-
lent, rhythm is normal. ABP –  110/75 mm Hg. Heart 
beat rate is 78 / 1 min, respiratory rate is 17/ 1 min. 
Abdomen is of the correct shape, symmetrical, soft 
during palpation, moderate pain in the right hypo-
chondrium, epigastrium. The liver is at the edge of 
the rib cage. The percussion symptom is negative on 
both sides. Urination is unobstructive, painless. 1000 
ml of bile was drained by percutaneous-hepatic chol-
angiostomy. 

Due to obstructive jaundice and coagulopathy, 
the patient’s treatment was corrected (bilirubin de-
creased to 23 μmol/l), the patient was admitted to the 
center for radical surgery on 28.06.2022.

Preoperative diagnosis: Klatskin’s tumor?, 
choledocholithiasis? Obstructive jaundice. Addition-
al diagnosis: CHD. Angina pectoris Grade II. Arterial 
hypertension 2 degree. CHF.

Surgery –  Laparotomy. Adhesiolysis, cholecys-
tectomy, choledochotomy, cito biopsy. Hepatico-

choledochus resection, hepaticojejunoanastomy with 
Rou’s loop, drainage of the small pelvic cavity and 
the iliac cavity.  

        During the surgery examination a clear ad-
hesive process was detected in the abdominal cavity. 
The size of the liver is not increased, liquid discharge 
is revealed in the projection of the left part. Choled-
ochus is 1.0 cm. A cholecystectomy was performed 
on the neck, with choledochal mobilization from the 
surrounding tissues, a total resection of the liver core 
was performed. Due to the identification of a suspect-
ed sealing area on the back wall of the choledochus it 
was decided to do a cito!biopsy. Pathological conclu-
sion: the morphological appearance is characteristic 
of chronic cholecystitis. Lymph node tissue is char-
acteristic of reactive follicular hyperplasia. Choledo-
chus was opened from the level below confluence, a 
1.1 cm concretion was removed from the middle 1/3 
of the choledochus, and the right and left lobes were 
examined. 30 cm from Treitz’s ligament to the small 
intestine was cut, the ileum was mobilized, an “end-
to-side” small intestine-small intestine anastomosis 
was placed 80 cm via the Ru-ligament.  Hepaticoje-
junoanastomy was performed by a continuous suture 
along the Ru ligament with an atraumatic PDS 5.0 
suture. From the right side (under the anastomosis) 
and into the lower pelvis, a drainage tube was placed 
through a contraperture incision, layered sutures 
were placed, and an aseptic bandage was applied.

Postoperative diagnosis: Gallstone disease. 
Chronic calculous cholecystitis. Choledocholithia-
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sis. Mirizzi syndrome type II. Additional diagnosis: 
CHD. Angina pectoris Grade II. Arterial hyperten-
sion 2 degree. CHF.

In the postoperative period, antibacterial, detoxi-
fication, symptomatic treatment was carried out. Af-
ter normalization of the function of all organs and 
systems he was transferred from the intensive care 
unit to the surgical department. In the first days after 
the surgery 800-900 ml of bile was secreted by per-
cutaneous-hepatic cholangiostomy. Subsequently, 
the percutaneous-hepatic cholangiostomy was lifted 
on the seventh day after bowel function had returned 
to normal.

Tests at discharge:
Common blood test: Hemoglobin = 94.0 g/l; 

Erythrocytes = 3.59 10^12/l; Hematocrit = 30.80 %; 
Average volume of erythrocytes = 85.8 fl; average 
amount of hemoglobin in erythrocytes = 26.2 pg; Av-
erage concentration of hemoglobin in erythrocytes = 
305 g/dL; Average volume of erythrocytes (CV) = 
138.0 %; Platelets = 419.0 10^9/l; Distribution of 
platelets by volume (Anisocytosis of thrombocytes) 
= 10.3 fl; average volume of platelets = 8.9 fl; Leuko-
cytes = 6.90 10^9/l; Segment nuclear (%) = 66.0 %; 
Segment nuclear (abs. number) = 4.80 10^9/l; Eosin-
ophils = 1.9 10^9/l; Monocytes (%) = 7.6 %; Mono-
cytes (abs. number) = 0.50 10^9/l; Lymphocytes = 
23.5%; Lymphocytes (abs. number) = 1.60 10^9/l; 
Rod-shaped = 1 %;

Biochemical blood analysis: ALT = 53.70 units/l; 
AST = 38.00 U/l; Bilirubin (total) = 8.00 μmol/L; 
Bilirubin (direct) = 6.20 μmol/l; Glucose = 4.82 
mmol/l; Ionized calcium = 1.21 mmol/l; Potassium = 
3.4 mmol/l; Creatinine = 48.00 μmol/l; Urea = 2.30 
mmol/l; Sodium = 136 mmol/l; Total amylase = 46.0 
U/l; Total sugar = 48.1 g/l;

 Due to the improvement of the general condition of 
the patient, based on the results of the last examination, 
on 20.07.2022, the patient was discharged home with 
treatment recommendations and a drainage tube.

After 3 months, the patient underwent a compre-
hensive check-up at A.N.Syzganov National Medical 
Center, his condition was satisfactory.

Results and Conclusions

The presented clinical case and literature review 
resulted in the following conclusions:

1. It is necessary to carry out a complete set 
of diagnostic measures for early diagnosis of 
possible rare cases and complications during the 
examination and treatment of patients with acute 
surgical diseases of the hepatopancreatoduodenal 
organs;

2. Diagnosis of Mirizzi syndrome is complex and 
requires additional examinations;

3. Consideration of basic and additional criteria 
for preliminary diagnosis of Mirizzi syndrome (clin-
ical, instrumental and laboratory);

4. One can suspect Mirizzi syndrome by paying 
attention to the presence of several signs in the ultra-
sound examination of the abdomen in patients with 
gallstone disease: 

*”мыжылған” (сморщенный) кейіптегі өт 
қабы мен бауырдың оң бөліктік өт өзегінің 
кеңеюі;

* Enlargement of the intrahepatic bile ducts, 
mostly in the right part of the liver, with the loca-
tion of a large concretion located in the Hartmann’s 
pouch close to the hepatocholedochus;

* inflammatory infiltrate in the area of the gall 
bladder neck and the possibility of its detection (good 
visualization) is low.

5. When Mirizzi syndrome is suspected, it is 
mandatory to perform MRCP.

6. During obstructive jaundice, a 2-stage sur-
gery is performed. Stage 1 –  drainage and decom-
pression of the bile ducts, stage 2 –  radical sur-
gery.

Diagnosing Mirizzi syndrome in the preoperative 
period is very difficult for surgeons and ultrasound 
doctors. Its solution is the selection of adequate treat-
ment-diagnostic tactics and prevention of complica-
tions like obstructive jaundice, calculous cholecysti-
tis or biliary stricture disorders during surgeries for 
choledocholithiasis.
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«SGLT2 INHIBITORS: RATIONALE FOR THE USE IN HEART FAILURE»,  
RESOLUTION ON THE RESULTS OF THE PANEL OF EXPERTS  

WITH INTERNATIONAL PARTICIPATION, ALMATY

Patients with heart failure have a high risk of developing cardiovascular complications, and prevention 
of thereof requires timely medical care and diagnostic assessment. An expert meeting was held with the 
participation of the NGO “Society of Specialists in Arterial Hypertension and Cardiovascular Prevention”, 
NGO “Evidence-Based Cardiology”, NGO “Association of Endocrinologists of Kazakhstan”. On April 29, 
2022 a panel of experts discussed the rationale for the use of SGLT2 inhibitors in heart failure. The EMPER-
OR-Reduced and EMPEROR-Preserved trials analyzed cardiovascular and renal outcomes in empagliflozin 
treatment in patients with and without type 2 diabetes mellitus (T2DM). Several proposals and recommen-
dations have been adopted for further research on the cardiovascular and renal effects of empagliflozin 
and its use in clinical practice in patients with chronic heart failure, regardless of the presence of type 2 
diabetes.

At the experts meeting, issues were considered on the creation of heart failure rooms in outpatient 
settings and the possibility of studying the concentration of brain natriuretic peptides and performing 
echocardiography, including the assessment of left ventricular deformity and electrocardiography (ECG).

Key words: ECG, diabetes mellitus, CHF.

The Panel of Experts was held with the partici-
pation of the NGO “Society of Specialists in Arterial 
Hypertension and Cardiovascular Prevention”, NGO 
“Evidence-Based Cardiology”, NGO “Association of 
Endocrinologists of Kazakhstan”.

 At the meeting of experts held on April 29, 2022 
the rationale for the use of SGLT2 inhibitors in heart 
failure was discussed. The EMPEROR-Reduced and 
EMPEROR-Preserved trials analyzed cardiovascu-
lar and renal outcomes in empagliflozin treatment 
in patients with and without type 2 diabetes mellitus 
(T2DM). Several proposals and recommendations 
have been adopted regarding further study of the car-
diovascular and renal effects of empagliflozin and its 
use in clinical practice in patients with chronic heart 
failure, regardless of the presence of type 2 diabetes.

Chronic heart failure (CHF), as one of the car-
diovascular complications, is among the most com-

mon causes of death in patients and repeated hos-
pitalizations, representing a great burden on the 
healthcare system. Despite the existence of proven 
therapies, the prognosis of patients suffering from 
chronic heart failure (CHF) remains unfavorable  
[1-4] (Fig. 1). 

During a 10-year follow-up period, a patient hos-
pitalized once with a diagnosis of de novo CHF has 
some limited number of hospitalizations for CHF 
[3]. The repeated hospitalization frequency graph is 
a two-phase curve that has 2 peaks: the first peak, 
the early one, is due to an increase in the number of 
hospitalizations for decompensation in the first 2-3 
months after the diagnosis of CHF (up to 30% of hos-
pitalizations are formed in this time interval) [2]. The 
second peak of hospitalizations is formed 2-3 months 
before death, and it accounts for about half of hospi-
talizations. 
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Figure 1 – Heart failure is a steadily progressive disease with a high rate of hospitalization [1]

Between them there is a “plateau phase”, 
which lasts for years, and the frequency of rehos-
pitalizations during this time is 15-20% of the total 
number of rehospitalizations. Thus, it is obvious 
that the longer the patient remains in the plateau 
phase, the longer his life expectancy will be. With 

each subsequent hospitalization, the functional 
reserves of the myocardium are significantly re-
duced and are not restored to their original values 
over time. At the same time, the risk of death with 
each re-hospitalization increases on average by  
3.6 times [5]. 

Packer M, Anker SD, Butler J.
Cardiovascular and renal outcomes with empagliflozin in heart failure [6].
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In patients with type 2 diabetes mellitus (DM), 
sodium glucose linked cotransporter type 2 (iS-
GLT-2) inhibitors significantly reduce the risk of 
heart failure (HF) and progression of chronic kidney 
disease (CKD), showing benefits that no other group 
of antidiabetic drugs has. In major randomized pla-
cebo-controlled trials, the risk of hospitalization for 
heart failure in patients treated with iSGLT-2 was 30-
35% lower than in the placebo group. 

This effect was more evident in the group of pa-
tients with left ventricular ejection fraction (LVEF) 
<30% [5,7]. In addition, the risk of CKD progression 
(including death from renal causes, initiation of dial-
ysis, and kidney transplantation) was 35–50% lower 
among patients treated with iSGLT-2 in current com-
bination therapy compared with those treated with pla-

cebo. These cardiorenal effects cannot be explained by 
the glucose-lowering effect of iSGLT-2 alone, as drugs 
with greater antihyperglycemic efficacy do not show 
similar tendencies [8]. As a result of this observation, a 
hypothesis was formed that iSGLT-2 can have a cardi-
oprotective and nephroprotective effect, regardless of 
the cause of damage to the heart or kidneys, and also 
regardless of the presence or absence of DM. 

One of the latest breakthroughs in the treatment 
of patients with CHFrEF was the EMPEROR-Re-
duced study, in which empagliflozin significantly 
affected the primary endpoint (relative risk reduc-
tion of cardiovascular death or hospitalization due to 
heart failure (HF) by 25%, absolute – by 5.2%), and 
secondary endpoints regarding hospitalizations for 
HF and renal dysfunction [9-10]. 

Packer M, Anker SD, Butler J. Cardiovascular and renal outcomes with empagliflozin in heart failure [6].

A modern strategy for the treatment of CHFrEF 
is a quadrupletherapy – the use of 4 main compo-
nents that affect the prognosis in patients: an angio-
tensin receptor and neprilysin inhibitors (ARNI), 

angiotensin-converting enzyme inhibitors (iACE), 
angiotensin 2 receptor antagonists (ARA2), (2) so-
dium glucose cotransporter 2 inhibitors (iSGLT2), 
beta-blockers (BB), ivabradine and AMP.

Theresa A., Mc Donagh 2021 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure [2].
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As of today, heart failure with preserved ejection 
fraction (HFpEF) is one of the largest unmet needs 
for cardiovascular disease therapy due to its preva-
lence, poor outcomes and lack of clinically proven 
effective treatments [11].

The results of the EMPEROR-Preserved study 
showed that empagliflozin demonstrated a 21% rel-
ative risk reduction for the combined primary end 
point of cardiovascular death or hospitalization for 
heart failure in adults with heart failure with pre-
served ejection fraction (HFpEF) compared with 
placebo [12- 13]. An analysis of the key secondary 
endpoints of the study showed that empagliflozin 
also reduced the relative risk of first and readmission 
for heart failure by 27% and slowed the decline in 
kidney function. It is being noted that empagliflozin 
shows these results in patients with any type of heart 
failure, regardless of ejection fraction or the presence 
of diabetes mellitus.

The AHA/ACC/HFSA American Cardiology 
Society has identified the positions of the so-called 
“quadrotherapy” for patients with CHF with reduced 
EF: SGLT2 inhibitors, beta-blockers, mineralocor-
ticoid receptor antagonists and drugs that block the 
RAAS. From the latter group, it is preferable to use 
sacubitril / valsartan, if this is not possible – ACE 
inhibitors (in patients with angioedema or cough – 
ARA2). For CHF patients with slightly reduced 
ejection fraction (“HF with mildly reduced ejection 
fraction (HFmrEF)”), SGLT2 inhibitors have class 
IIa recommendations, all other drugs listed above are 
IIb [14-17].

During the discussion with active participation of 
the invited experts and the exchange of views the fol-
lowing issues were discussed: choice of therapy, spe-
cialists’ prescriptions, availability of diagnostic meth-
ods and updating protocols for the treatment of HF.

The experts noted that according to the EMPER-
OR-REDUCED and EMPEROR-Preserved studies 
iSGLT-2, in particular empagliflozin, has certain ad-
vantages over the traditional four classes of drugs in 

the treatment of CHF (beta-blockers, inhibitors of the 
renin-angiotensin-aldosterone system, mineralocorti-
coid receptor antagonists, ARNI). These advantages 
include a single dose administration of the drug in 
one recommended dose, which eliminates the need 
for drugs titration, the absence of a significant effect 
on hemodynamics, the presence of proven cardiopro-
tective and nephroprotective effects. 

The experts expressed the general opinion that 
iSGLT-2 should be prescribed in accordance with the 
indications for use and the above recommendations 
by any of the specialists: a general practitioner, cardi-
ologist or endocrinologist, taking into account known 
restrictions and as appropriate to the patient.

Patients with heart failure have a high risk of 
developing cardiovascular complications. To pre-
vent them, timely medical care and timely diagnosis 
of heart failure is required. In this connection, there 
were discussed issues of creating heart failure rooms 
in outpatient environment and available studies re-
garding concentration of brain natriuretic peptides 
and performing echocardiography, including the as-
sessment of left ventricular deformity and electrocar-
diography (ECG)

Further to the discussions during the Scientific 
meeting and discussions, the need for the following 
activities was recognized.

• Development of recommendations for car-
diologists and general practitioners in the form of 
“pocket book” for HF patients’ care assisted by a 
multidisciplinary team

• Arrangement of workshops for cardiologists, 
primary health care as part of creation of HF rooms

• Update of CHF treatment standards as per 
international recommendations of AHA/ACC/HFSA 
(2022)

• Inclusion of iSGLT2 into the list of medi-
cations and medical devices for government-funded 
and medicine assistance scheme at inpatient or out-
patient level as part of the state benefit package for 
HF patients.
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IMPACT OF COVID-19 ON PREGNANCY (REVIEW)

SARS-CoV-2 infection during pregnancy is associated with a number of adverse pregnancy outcomes, 
including preeclampsia, preterm birth, and stillbirth, especially among pregnant women with severe 
COVID-19. Several fetal complications such as early pregnancy loss, delivery of a premature fetus, 
preeclampsia, fetal death, vertical transmission, intrauterine growth retardation, and congenital structural 
anomalies in association with COVID-19 disease have been investigated. 

Тo review on the fetal adverse outcome that is likely to occur during COVID-19 disease. The 
fetal detrimental outcomes that have been widely studied in the literature include preterm birth, 
stillbirth, vertical transmission. The evidence in the literature supports that there is a higher rate of 
preterm birth and stillbirth in women who tested positive for SARS-CoV-2 but their association with 
the disease is not completely clear. Furthermore, the emergence of other possible outcomes is not 
conclusively stated. Hence more studies are required to establish their association with COVID-19 
disease to decrease and mitigate the risk of detrimental fetal outcomes through early interventions and 
preventive measures.

Keywords: COVID-19, pregnancy, perinatal adverse outcome, vertical transmission, congenital 
malformation.

Introduction

The study of the effect of SARS CoV-2 infection 
on various organs and systems, including reproductive 
organs, is of scientific and practical interest. SARS-
CoV-2 infection during pregnancy is associated with 
a number of adverse pregnancy outcomes, including 
preeclampsia, preterm birth, and stillbirth, especially 
among pregnant women with severe COVID-19. 
In addition to the direct impact of COVID-19 on 
pregnancy outcomes, it is also of interest to study 
in the long term the impact of SARS-CoV-2 on the 
gestation process.

Members of coronaviruses (SARS-CoV, SARS-
CoV-2, and MERS-CoV) have been known to have 
maternal-fetal complications during pregnancy. 
However, the detrimental maternal-fetal outcomes of 
MERS-CoV were more hazardous among all of them 
[1]. Maternal adaptations and physiologic changes in 
systems particularly immunological alteration during 
pregnancy make both mother and fetus susceptible 
to SARS-CoV-2 [2]. The risk of obtaining infection 
with SARS-CoV-2 in pregnant women is 15 times 
more likely than in non-pregnant women [3] and 
high-risk pregnancies are almost 3 times more prone 
rather than low-risk pregnancies [4]. According to a 
report published by CDC (Center for Disease Control 
and Prevention) in 2020, the risk of ICU admission, 
mechanical ventilation, and death were 3, 2.9, and 

1.7 times higher in pregnant women than in their 
non-pregnant counterparts, respectively [5].

The Fetus can be affected during different 
stages of intrauterine life [6]. However, the level of 
detrimental fetal outcomes is related to the age of the 
fetus [7]. In addition, the severity of adverse perinatal 
outcomes is relevant to the severity of the maternal 
disease. The rate of severe maternal-fetal outcome is 
4 times higher in severe-critical cases that required 
ICU admission and maternal respiratory support 
rather than in mild-moderate or asymptomatic cases 
[8,9].

The potential mechanisms responsible for fetal 
complications in pregnant women with SARS-
Cov-2 are not fully understood. However published 
literature demonstrated that persistent expression 
of angiotensin converting enzyme-2 (ACE2) and 
transmembrane serine protease 2 (TMPRSS2) 
receptors during the entire pregnancy facilitated the 
entry of the virus to the placental cells [10], abnormal 
placental inflammatory histopathologic changes 
including feto-maternal vascular malperfusion, 
intervillous fibrin deposition and villitis of unknown 
etiology were associated with the disease [11,12]. 
Furthermore, triggered pro-inflammatory and 
anti-inflammatory states of pregnancy (cytokine 
storm) throughout different stages of intrauterine 
life contribute to Th1/Th2 imbalance, and supra-
physiologic levels of cytokines are involved in the 
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adverse perinatal outcome of the disease [10, 13]. 
In addition to the direct effect of SARS-Cov-2,  the 
lockdown rules during the pandemic such as reducing 
or virtual pattern of medical services and late 
attending of the pregnant woman to the hospitals, fear 
of exposure to or spreading the infection, allocation 
of nearly all health facilities for COVID-19 patients, 
reducing public transport can indirectly impact 
the outcome of pregnancies, particularly for high-
risk patients that need increased antenatal services  
[14, 15].

There is a wide range of fetal complications 
that have been studied with covid-19 disease 
including miscarriage, stillbirth, growth restriction, 
preterm labor, vertical transmission, and congenital 
malformation. The purpose of this review is to focus 
on their emerging, frequency likelihood mechanism 
of development, and their relation to the severity of 
the disease. Moreover, this literature review gives 
an overview of the available evidence, points up the 
controversies, and helps the researchers to understand 
where to put their efforts in further research. This 
review can be an informative document for health 
care providers practicing medicine in all fields and 
pregnant women themselves. 

To carry out this literature review, a search was 
performed using different databases such as Google 
Scholar and PubMed. The most relevant and recent 
articles related to different complications were 
selected. Original articles and systematic reviews 
were prioritized. However, for some complications, 
there were only case reports and case series available. 
The review is organized in sections, each section 
is intended to give an overview of the outcome, 
their association with the covid-19 disease, and the 
possible mechanism that they can develop. 

Miscarriage 

The association between previous coronaviruses 
(SARS-Cov and MERS-Cov) and adverse pregnan-
cy outcomes including spontaneous abortion 
(termination of pregnancy less than 20 weeks of 
gestation) has been previously demonstrated [16]. 
The reported rate of abortion that was related to 
SARS-Cov in the 2002-2003 years was 57% and 
the adverse outcome of MERS-COV was more 
crucial [17]. Hence some authors tried to study the 
impacts of COVID-19 disease on the rate of first-
trimester pregnancy loss. Gestational age at the time 
of infection is an independent risk factor for adverse 
fetal outcomes. The rate of adverse fetal outcomes is 
significantly higher in the first 12 weeks of pregnancy 
compared to second and third trimesters (35.3 vs. 
2%, p<0.001) [7]. Cavalcante et al concluded in 

their systemic review and meta-analysis that the 
rate of miscarriage in pregnant women infected 
with SARS-Cov-2 was estimated at 15% and 23% 
using fixed and random effect models, respectively. 
However, their findings were not compared with 
pregnant women without SARS-Cov-2  infection 
[8]. A retrospective cohort study conducted by 
Sacinti et al including 1269 pregnancies compared 
the rate of miscarriages between the years 2019 
and 2020. These authors found that the rate of 
miscarriage was 25% higher in the year 2020 than 
in 2019, but the increase in the rate could be related 
to a reduced number of overall pregnancies during 
the pandemic than in the pre-pandemic period (542 
vs 727) or reduced attending of pregnant women 
due to lockdown rules since only 4.7 of women with 
miscarriage tested positive for SARS-Cov-2 [18]. 
Accordingly, another systematic review concluded 
that the risk of early and late spontaneous abortions 
increased in pregnant women who tested positive 
for SARS-Cov-2 and had no comorbidities or risk 
factors for abortion. However, all the included 
studies were between case reports and case series 
that suggest larger studies [19]. 

Conversely, Cosma et al in a case-control study 
at St. Anna hospital in 2020 indicated that there were 
no significant differences in the rate of SARS-Cov-2 
positivity in both cases and the control group (11% 
vs 9.6) [20]. 

Hence the ACE2 and TMPRSS2 receptors 
do not express or are low up to 24 weeks of 
preg nan cy [21] it appears that SARS-Cov-2 
similar to pre vious coronaviruses (SARS-Cov) 
may act in an indirect pattern and provoke 
immune responses. The secondary triggered pro-
inflammatory state is accom panied by high levels 
of IL-6, IL-8, TNF-alpha, and other cytokines. 
The established cytokine storm interferes with 
trophectoderm-endometrium molecular signaling 
and disrupts decidualization and trophoblastic 
invasion resulting in implantation failure. 
Furthermore, the associated hypercoagulable 
state produces microvascular thrombus formation 
in a preterm undeveloped placenta that results 
in an inappropriate intrauterine environment 
for a developing vulnerable embryo in the first 
trimester of pregnancy [13]. However,  there was 
a case of 13 weeks spontaneous abortion reported 
the existence of viral N protein and signals for 
viral replication, RNA genome synthesis and 
surface spike proteins in the placenta and fetal 
tissues detected by Immunofluorescence and 
electron microscopy [12]. 

Summary of characteristics and results from some 
studies on miscarriage was presented on table 1.
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Table 1 – Summary of characteristics and results from some studies on miscarriage

Author Type of study and 
population 

Objectives Main outcomes Results 

Sacinti et al. 
(2020)

retrospective cohort study 
1269 pregnancy

Compare the risk of 
early fetal loss during 

the pandemic to the pre-
pandemic period

Early pregnancy loss 
was increased during the 

pandemic period

 IRR 1.25 (95% CI, 
1.16–1.35, P<0.0001)

Cosma et al. 
(2020)

Case-control studies 225 
first trimester pregnancies 
(100 cases of spontaneous 
abortions and 125 normal 

ongoing pregnancies) 

Demonstrate whether 
SARS-Cov-2 is a risk factor 

for early pregnancy loss 

Exposure to  SARS-Cov-2 
in early pregnancy does 
not predispose to early 

pregnancy loss 

OR 1.28 (95%CI
0.53-3.08, P=0.73)

Stillbirth

Stillbirth (intrauterine death of the fetus after 
28 weeks of pregnancy but before birth) and the 
correlation with SARS-Cov-2 infection throughout 
the pregnancy have been widely studied. Pieces of 
evidence indicated that the rate of stillbirth increased 
during the pandemic than the pre-pandemic epoch. 
De Sisto and colleagues concluded in their study 
that the risk of stillbirth was nearly 2 times higher in 
pregnant women with COVID-19 disease compared 
to the pregnant population not exposed to the 
infection, particularly during the period of the Delta 
wave the rate was 4 times higher in infected pregnant 
women [22].

When evaluating the risk of stillbirth in pregnant 
women with COVID-19 in England, Urganci et 
al explored that fetal death was almost 2.5 times 
more likely in laboratory-confirmed SARS-Cov-2 
infected pregnant women with a rate of 8.5 per 1000 
birth versus a rate of 3.4 per 1000 birth in pregnant 
women without the disease [23]. Likewise, Khalil 
and colleagues found in their study at St. George’s 
University Hospital, London that the rate of stillbirth 
was 2.38 per 1000 births in the pre-pandemic period 
versus 9.31 per 1000 births in the pandemic period. 

Although there were no cases of COVID-19 disease 
among pregnant women with stillbirth, it seems that 
lockdown rules contributed to the increased rate,  
particularly in high-risk pregnancies that required 
early intervention [15]. This is in concordance with 
the result obtained from a study conducted in four 
Indian hospitals. The authors found that despite a 
43.2% reduction in hospitalization rate and 66.4% 
reduction in referred emergency obstetric case rates 
in tertiary care centers during the lockdown period, 
there was an increased rate of stillbirth compared to 
the pre-lockdown period (3.15 vs 2.25%) [14]. 

Some authors tried to study the correlation 
between the severity of maternal disease and 
fetal adverse outcomes. In a large cohort study 
encompassing data from the Premier Healthcare 
Database (20% of US hospitalization) Jering 
et al concluded that the stillbirth rate was 1.5 
times higher in women with the covid-19 disease 
who give birth. However, their finding was not 
statistically significant. They also demonstrated that 
the rate of stillbirth was 8 times more likely in cases 
that required mechanical ventilation or in-hospital 
maternal deaths cases [24]. 

Characteristics and results from studies about 
stillbirth were presented on table 2.

Table 2 – Characteristics and results from studies about stillbirth 

Author Type of study and 
population 

Objectives Main outcomes Results 

De Sisto et al 2021 Retrospective study
 1,249,634 pregnancy

Compare the risk of 
stillbirth in  pregnant  
women with and without 
COVID 19 

Higher Stillbirth rates were 
strongly associated with the 
Delta variant of SARS-Cov-2

aRR, 4.04 (95% CI, 
3.28–4.97)

Gurol-Urganci et 
al 2021

Population-based 
cohort study 3527 
women 

Study of the association of 
SARS-Cov-2 and perinatal 
adverse outcome at the time 
of birth

laboratory-confirmed SARS-
Cov-2 infected pregnancies was 
associated with higher rates of 
fetal death

aOR 2.21 (95% CI, 
1.58-3.1, P<.001)

Jering et al 2021 Retrospective cohort 
study 406446 women 

Study the clinical 
characteristics and severity 
of the outcome of women 
with and without COVID 19

Stillbirth was higher in SARS-
Cov-2 positive pregnant women 
The risk is even more in women 
with respiratory support

aOR 1.23 (95% CI, 
0.87-1.75)
OR 7.88 (95% CI, 
2.39- 25.98)
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Vertical transmission of SARS-Cov2

Transplacental transmission of the SARS-
Cov-2 has not been conclusively stated. There are 
controversies in studies on vertical transmission 
of the disease. Placenta has an important role in 
protecting the fetus. The Syncytia-Capillary Barrier 
(SCB) in the placental villas prevents the entrance of 
the virus into the fetal circulation by having strong 
intercellular junctions. On the other hand, lack of 
Caveolins expressions (a plasma membrane protein 
in syncytiotrophoblasts responsible for activation 
of inflammatory pathways in the cells) prevents 
inflammatory mediated damage of the barrier by cells 
that were able to enter the syncytiotrophoblasts and 
vertical transmission of SARS-Cov-2 [21].  

To assess the possibility of maternal-fetal 
transmission of SARS-Cov-2 Arora and colleagues 
found in their prospective pilot study that RT-PCR 
test of cord blood samples during vaginal delivery 
and test of amniotic fluid in addition to the cord 
blood sample in cesarean deliveries collected in a 
sterile manner were negative in all neonates born 
from SARS-Cov-2 positive mothers. Moreover, the 
authors repeated the throat and nasopharyngeal swab 
RT-PCR tests of newborns 24-48 hours after delivery, 
despite they were room in with their mothers the tests 
showed negative results [25]. The transmission of 
SARS-Cov-2 infection in midterm alive intrauterine 
pregnancies also have been studied. Yu et al reported 
2 cases of second-trimester pregnancy with a 
history of COVID-19 disease that had undergone 
amniocentesis. The amniotic fluid sample RT-PCR 
test, as well as SARS-Cov-2 IgG and IgM, showed 
a negative result. [26] Similar to the above research, 
a retrospective cohort study conducted by Patberg et 
al at NYU Winthrop Hospital concluded that despite 
degrees of placental histopathological changes in 
pregnant women who tested positive for SARS-
Cov-2 infection, the RT-PCR tests of their neonates 
were negative [27]. 

Considering the above studies maternal-fetal 
transmission is unlikely not only in the term but also 
in midterm pregnancies. However, there are some 
reported cases of SARS-Cov-2 vertical transmission. 
Transmission of the virus from the mother to the fetus 
may be dependent on fetal genetic factors, SARS-Cov-2 
genetic variants, and high maternal viral load [28]. 

Vazquez et al studied a case of spontaneous 
abortion in a pregnant woman infected with SARS-
Cov-2. The researchers detected viral N protein, 
signals for viral replication, RNA genome synthesis, 
and surface spike proteins in the placenta and fetal 
lungs and kidneys with the use of Immunofluorescence 
and electron microscopy analysis [12]. A similar case 

was reported by Facchetti et al studying 15 cases of 
SARS-Cov-2 infected mothers undergoing delivery 
where the authors identified only one case of neonatal 
RT-PCR positive test that progressed to pneumonia 
twenty-four hours after birth. In addition, viral N and 
S proteins were also detected in the placenta at the 
time of birth [28]. 

Preterm delivery 

Prematurity is the primary contributor to 
mortality among children under 5 years of age. The 
short and long-term complications of preterm birth 
contribute to an estimated 1 million death of children 
each year [29]. Hence establishing the association 
between SARS-Cov-2 infection and the risk of 
preterm labor and prematurity is in high priority. 
Diriba and colleagues in their systematic review 
and meta-analysis including 25 studies in developed 
countries found that the rate of preterm birth at 
<37 weeks in pregnant women with the covid-19 
disease increased to 14.3% [16]. Whereas the rate 
of preterm birth ranges from 5% in high-income 
countries to 18% in low-income countries [29]. A 
population-based cohort study in California showed 
that SARS-Cov-2 infection during pregnancy was 
associated with 40% increased odds of preterm birth, 
and 60% increased odds of very preterm birth. The 
rates of preterm birth and very preterm birth were 
even higher in pregnant women with the COVID-19 
disease and maternal comorbidities. Furthermore, 
the COVID-19 disease was associated with a 50% 
increase in the rate of spontaneous preterm labor 
and a 30% increase in induced preterm labor [30]. 
However, a multinational cohort study demonstrates 
a different result with medically indicated preterm 
delivery the most common type of birth (83%) in 
pregnant women infected with SARS-Cov-2 rather 
than spontaneous preterm birth and hypertensive 
disorders of pregnancy constituted 24.7%, the leading 
cause of induction [31]. 

The risk of preterm birth is strongly associated 
with the severity of the maternal disease. Shu Qin 
Wei et al conducted a systematic review and meta-
analysis on the effect of COVID-19 disease on 
pregnancy outcomes. The authors also compared 
the extent of adverse fetal outcomes according to 
the severity of SARS-Cov-2 infection. The results 
showed that the risk of preterm birth was 1.8 times 
higher in pregnant women with COVID-19 disease 
than in those without. In symptomatic pregnant 
women, the risk was 2.29 times more likely than in 
asymptomatic patients and the likelihood of preterm 
birth was elevated to 4 times in severe cases compared 
to mild COVID-19 cases [32]. 
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Implementation of mitigation measures for the 
prevention of SARS-Cov-2 can reduce the incidence 
of preterm birth. Following a large national quasi-
experimental study, Been and colleagues concluded 
that preventive measures for COVID-19 were 
associated with a significant reduction of preterm 
birth rate throughout all gestational ages with a more 
apparent, effective, and statistically significant for the 
gestational ages of  23 weeks-36 weeks ± 6 day [33]. 
Reduced exposure to infection and physical activity 
due to the changing work environment and pattern 
impacted the rate of preterm birth particularly very 

preterm birth and extremely very low birth preterm 
birth [33, 34].

The cause of preterm birth in pregnant women 
infected with SARS-Cov-2 is likely related to 
the exaggerated systemic inflammatory state 
[10], maternal vascular damage that contributes 
to preeclampsia, IUGR, and fetal distress as 
a consequence of medically initiated preterm 
birth [11,31], and fetal vascular injury damage 
[27]. 

Characteristics and results from some studies 
about preterm birth were presented on table 3.

Table 3 – Characteristics and results from some studies about preterm birth 

Author Type of study and 
population 

Objectives Main outcomes Results 

Shu Qin Wei Meta-analysis 
including 42 studies 

Study the 
association between  
SARS-Cov-2 and 
adverse pregnancy 
outcome 

Preterm birth in SARS-Cov-2 
infected pregnant women vs 
non-infected
Symptomatic vs 
asymptomatic 
Severe cases vs mild cases

(OR 1.82, 95% CI 1.38 to 2.3)

(OR 2.29, 95% CI 1.49 to 3.53)

(OR 4.29, 95% CI 2.41 to 7.63)

Karasek et al Population-based 
cohort study 
240,157 pregnant 
women with live 
births 

Study the effect 
of the covid-19 
pandemic on the 
rate of preterm 
birth

Very preterm
+ comorbidities 

Preterm
+ comorbidities  

aRR 1.6 (95% CI 1.3, 2.0) 
aRR 2.6 (2.1, 3.1)

aRR 1.3(95% CI 1.2, 1.5) 
aRR 2.0 (1.8, 2.2)

Villar J et al Prospective cohort 
study 2130 pregnant 
women

Evaluation of  risks 
in pregnancy with 
COVID-19 
compared with not-
infected pregnant 
patients 

Preterm birth RR 1.59
 ( 95% CI 1.30 to 1.94)

Intrauterine growth retardation 

One of the adverse fetal outcomes of COVID-19 
disease that have been investigated is intrauterine 
growth retardation. Fetal growth retardation is 
associated with stillbirth, neonatal death, and 
long-term neonatal complications. Maternal-fetal 
infections and placental diseases including placental 
insufficiency can account for fetal growth delay [35]. 

Eltemamy et al conducted a pilot case-control 
study to establish the correlation between SARS-
Cov-2 exposure and the risk of both fetal growth 
retardation and structural anomaly. The authors found 
no significant differences in fetal growth parameters, 
Doppler study, and rate of gross structural anomalies 
in regular antenatal visits of the cases group 
(pregnant women with no risk factors, normal nuchal 
translucency, and history of confirmed positive 
SARS-Cov-2 in their first trimester) compared to 
controls group.[36] Similar results were found in a 

retrospective cohort study where Narang et al also 
concluded that there were no significant differences 
in the rate of intrauterine growth retardation rate in 
mild or asymptomatic SARS-Cov-2 infected pregnant 
women, irrespective of the timing of infection, 
compared to those with a negative infection result 
(3.4% vs 4.8%, p=0.36) [37].

Conversely, following a case-control study 
Anuk and colleagues found that the pulsatility 
index and resistance of umbilical artery and uterine 
artery of low-risk pregnant women with a history 
of COVID-19 disease 3 weeks after the quarantine 
was remarkably higher than women with no history 
of exposure to SARS-Cov-2 [38]. Whereas umbilical 
artery Doppler study is a strong assessment method 
for predicting IUGR in high-risk pregnancies [39]. 
The likelihood of intrauterine growth retardation 
manifestation in the later stage of pregnancy could 
not be excluded. Furthermore, Kumar et al found a 
case of intrauterine growth retardation associated 
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with severe oligohydramnios and loss of fetal 
movement in a term pregnancy with a history of 
positive SARS-Cov-2 at 32 weeks gestation. Hence 
the woman had no risk factors for fetal growth delay 
and the antenatal follow-ups were normal up to 32 
weeks, SARS-Cov-2  was assumed to be the cause 
[40].

Despite the placental histopathologic changes 
contributing to placental ischemia in pregnant 
women with positive SARS-Cov-2 have been widely 
investigated. None of the studies has acknowledged 
the association between placental changes and fetal 
growth retardation [11,27]. 

Congenital anomalies 

Viral infections in pregnancy are known to be 
associated with congenital malformations. It is still 
fully unknown whether SARS-Cov-2 infection, anti-
COVID-19 therapy, or vaccination during pregnancy 
have an adverse effect on the growing fetus or 
not [41,42]. There is a lack of enough evidence to 
conclude the risk of structural malformation in 
women with a history of positive SARS-Cov-2 
throughout their pregnancy. Perveen et al reported a 
case of limb structural deformation due to ischemia 
and gangrene in a preterm 33 weeks neonate born 
of a mother with a history of positive SARS-Cov-2. 
However, the author did not find any thromboembolic 
events in the placenta or neonatal vasculature, and 
also there were no risk factors in neonates for in utero 
thromboembolism and the skin tissue specimen was 
negative for infections thus the possible association 
between SARS-Cov-2 and limb gangrene could 
not be ruled out [43]. On the other hand, SARS-
Cov-2 and the associated hyperinflammatory and 
hypercoagulable state may lead to ischemic limb 
injury in adults [44].

There is a hypothesis that exposure to SARS-
Cov-2 during organogenesis may affect the 
developing fetus and increase the risk of structural 
anomalies and neural tube defects. ACE2 receptors 
that exist in the zygote and uterus facilitate the 
viral entry to the replicating cells. Moreover, 

placental vascular malperfusion with fetal hypoxia, 
[45] induced maternal systemic illness such as 
hyperthermia, and antiviral medication [42] might 
have a neurodevelopmental adverse effect on the 
growing fetus. 

Some authors reported cases of organ injury in 
neonates born from mothers exposed to SARS-Cov-2 
in utero [45]. While others did not find any congenital 
malformation even though there were the findings 
of viral particles and signs of viral replication in 
neonatal tissue examinations [12]. 

Almost all of the studies on the impact of 
COVID-19 disease on congenital anomalies are 
confined to the case reports and case series that 
recommend large studies to confirm the association 
between SARS-Cov-2 and the risk of congenital 
anomalies [43, 45, 46]. 

Preeclampsia

Several studies have reported an epidemiological 
association between COVID-19 and preeclampsia. 
Two recent meta-analyses found a higher incidence 
of preeclampsia, severe preeclampsia, eclampsia, and 
HELLP syndrome in pregnant women with SARS-
CoV-2 than in the general pregnant population [47, 
48, 49]. In the INTERCOVID study, preeclampsia 
was the only condition in women with asymptomatic 
SARS-CoV-2 infection [31].

Conclusion and recommendations for future 
research 

To date, there is strong evidence for the adverse 
effects of SARS-Cov-2 on pregnancy, with a higher 
incidence of severe preeclampsia, miscarriage, 
preterm birth and stillbirth. Finding out the association 
between fetal adverse outcomes and the SARS-Cov-2 
during pregnancy is crucial for predicting, early 
intervention, and preventing complications. 

Funding
This research is funded by the Science Commit-

tee of the Ministry of Education and Science of the 
Republic of Kazakhstan (Grant No. AP 14870089). 

References

1. G. A. de Souza Silva et al. SARS-CoV, MERS-CoV and SARS-CoV-2 infections in pregnancy and fetal development. J. 
Gynecol. Obstet. Hum. Reprod., vol. 49, no. 10, 2020, doi: 10.1016/j.jogoh.2020.101846.

2. S. L. Dashraath P, Wong JLJ, Lim MXK, Lim LM, Li S, Biswas A, Choolani M, Mattar C. Special Report and pregnancy. 
Am J Obs. Gynecol, vol. 222, no. 6, pp. 521–531, 2020.

3. M. Jeannie C. Kelly, MD, M. Nandini Raghuraman, MD, and M. Ebony B. Carter, MD, Preprocedural asymptomatic 
coronavirus disease 2019 cases in obstetrical and surgical units. Am. J. Obstet. Gynecol., no. January, pp. 114–116, 2020.

4. A.Tanacana, S.A. Erola, B.Turgaya et al. The rate of SARS-CoV-2 positivity in asymptomatic pregnant women admitted 
to hospital for delivery: Experience of a pandemic center in Turkey Atakan. Eur. J. Obstet. Gynecol. Reprod. Biol., vol. 253, no. July, 
pp. 31–34, 2020.



49

Aqeedah Momand et al.

5. L. D. Zambrano et al. Update: Characteristics of Symptomatic Women of Reproductive Age with Laboratory-Confirmed 
SARS-CoV-2 Infection by Pregnancy Status – United States, January 22–October 3, 2020. MMWR. Morb. Mortal. Wkly. Rep., vol. 
69, no. 44, pp. 1641–1647, 2020, doi: 10.15585/mmwr.mm6944e3.

6. E. A. N. Wastnedge et al. Pregnancy and COVID-19. Physiol. Rev., vol. 101, no. 1, pp. 303–318, 2021, doi: 10.1152/
physrev.00024.2020.

7. D. Di Mascio et al. Risk factors associated with adverse fetal outcomes in pregnancies affected by Coronavirus disease 
2019 (COVID-19): A secondary analysis of the WAPM study on COVID-19. J. Perinat. Med., vol. 48, no. 9, pp. 950–958, 2020, doi: 
10.1515/jpm-2020-0355.

8. M. Borges, C. Torres, and D. M. Bezerra. COVID-19 and miscarriage: From immunopathological mechanisms to actual 
clinical evidence. vol. 148, no. september, pp. 1–12, 2021.

9. T. D. Metz et al. Disease Severity and Perinatal Outcomes of Pregnant Patients With Coronavirus Disease 2019 (COVID-19). 
Obstet. Gynecol., vol. 137, no. 4, pp. 571–580, 2021, doi: 10.1097/AOG.0000000000004339.

10. C. M. Seymen. Being pregnant in the COVID-19 pandemic: Effects on the placenta in all aspects. J. Med. Virol., vol. 93, no. 
5, pp. 2769–2773, 2021, doi: 10.1002/jmv.26857.

11. R. Di Girolamo et al. Placental histopathology after SARS-CoV-2 infection in pregnancy: a systematic review and meta-
analysis. Am. J. Obstet. Gynecol. MFM, vol. 3, no. 6, pp. 1–11, 2021, doi: 10.1016/j.ajogmf.2021.100468.

12. M. Y. Valdespino-Vázquez et al. Fetal and placental infection with SARS-CoV-2 in early pregnancy. J. Med. Virol., vol. 93, 
no. 7, pp. 4480–4487, 2021, doi: 10.1002/jmv.26965.

13. E. S. Sills and S. H. Wood. An Experimental Model for Peri-conceptual COVID-19 Pregnancy Loss and Proposed 
Interventions to Optimize Outcomes. Int. J. Mol. Cell. Med., vol. 9, no. 3, pp. 180–187, 2020, doi: 10.22088/IJMCM.BUMS.9.3.

14. R. C. Vimla Kumari, K.Mehta. COVID-19 outbreak and decreased hospitalisation of pregnant women in labour. Lancet, vol. 
8, no. september, pp. 1116–1117, 2020.

15. P. Asma Khalil et al. Change in the Incidence of Stillbirth and Preterm Delivery During the COVID-19 Pandemic. Am. Med. 
Assoc., vol. 324, no. 7, pp. 705–706, 2020, doi: 10.1136/bmj.m2107.

16. K. Diriba, E. Awulachew, E. Getu. The effect of coronavirus infection (SARS-CoV-2, MERS-CoV, and SARS-CoV) during 
pregnancy and the possibility of vertical maternal-fetal transmission: a systematic review and meta-analysis. Eur. J. Med. Res., vol. 25, 
no. 1, pp. 1–14, 2020, doi: 10.1186/s40001-020-00439-w.

17. G. Favre, L. Ã. Pomar, D. Musso, and D. Baud. 2019-nCoV epidemic: what about pregnancies? Lancet, vol. 395, no. 10224, 
p. e40, 2020, doi: 10.1016/S0140-6736(20)30311-1.

18. Sacinti. K.G, E. Kalafat, and S. Y. E. And Koc. A. Increased incidence of first-trimester miscarriage during the COVID-19 
pandemic. Ultrasound Obs. Gynecol, vol. 57, pp. 1006–1014, 2021, doi: 10.1002/uog.23655.

19. S. N. Kazemi et al. COVID-19 and cause of pregnancy loss during the pandemic : A systematic review. pp. 1–10, 2021, doi: 
10.1371/journal.pone.0255994.

20. P. Stefano Cosma et al., Coronavirus disease 2019 and first-trimester spontaneous abortion: a case-control study of 225 
pregnant patients. Am. J. Obstet. Gynecol., vol. 391, no. April, pp. 1–7, 2021.

21. O. Celik, A. Saglam, B. Baysal, I. E. Derwig, N. Celik, and M. Ak. Factors preventing materno-fetal transmission of SARS-
CoV-2. Placenta J., vol. 97, no. May, pp. 1–5, 2020.

22. C. L. DeSisto et al. Risk for Stillbirth Among Women With and Without COVID-19 at Delivery Hospitalization – United 
States, March 2020–September 2021. MMWR. Morb. Mortal. Wkly. Rep., vol. 70, no. 47, pp. 1640–1645, 2021, doi: 10.15585/mmwr.
mm7047e1.

23. I. Gurol-urganci, J. E. Jardine, F. Carroll, T. Draycott, and G. Dunn. Maternal and perinatal outcomes of pregnant women 
with SARS-CoV-2 infection at the time of birth in England: national cohort study. Am. J. Obstet. Gynecol., vol. 522, no. November, 
pp. 1–11, 2021.

24. M. Karola S. Jering et al. Clinical Characteristics and Outcomes of HospitalizedWomen Giving Birth With andWithout 
COVID-19. JAMA Intern. Med., pp. 1–4, 2021, doi: 10.1080/17476348.2021.1923484.

25. D. Arora et al. Assessment of materno-foetal transmission of SARS-CoV-2: A prospective pilot study. Med. J. Armed Forces 
India, vol. 77, pp. S398–S403, 2021, doi: 10.1016/j.mjafi.2021.01.007.

26. N. Yu, W. Li, Q. Kang, W. Zeng, L. Feng, and J. Wu. No SARS-CoV-2 detected in amniotic fluid in mid-pregnancy. Lancet 
Infect. Dis., vol. 20, no. 12, p. 1364, 2020, doi: 10.1016/S1473-3099(20)30320-0.

27. E. T. Patberg et al. Coronavirus disease 2019 infection and placental histopathology in women delivering at term. Am. J. 
Obstet. Gynecol., vol. 224, no. 4, pp. 382.e1-382.e18, 2021, doi: 10.1016/j.ajog.2020.10.020.

28. F. Facchetti et al. SARS-CoV2 vertical transmission with adverse effects on the newborn revealed through integrated 
immunohistochemical, electron microscopy and molecular analyses of Placenta. EBioMedicine, vol. 59, 2020, doi: 10.1016/j.
ebiom.2020.102951.

29. WHO, “preterm,” World Health Organization, 2018. https://www.who.int/news-room/fact-sheets/detail/preterm-birth.
30. D. Karasek et al. The association of COVID-19 infection in pregnancy with preterm birth: A retrospective cohort study in 

California Deborah. Lancet Reg. Heal. – Am., vol. 2, no. July, pp. 1–8, 2021.
31. J. Villar et al. Maternal and Neonatal Morbidity and Mortality among Pregnant Women with and without COVID-19 

Infection: The INTERCOVID Multinational Cohort Study,” JAMA Pediatr., vol. 175, no. 8, pp. 817–826, 2021, doi: 10.1001/
jamapediatrics.2021.1050.

32. S. Q. Wei, M. Bilodeau-Bertrand, S. Liu, and N. Auger. The impact of COVID-19 on pregnancy outcomes: A systematic 
review and meta-analysis. Cmaj, vol. 193, no. 16, pp. E540–E548, 2021, doi: 10.1503/cmaj.202604.

33. Been Jasper V. et al. Impact of COVID-19 mitigation measures on the incidence of preterm preterm birth: a national quasi-
experimental study. Lancet, vol. 5, no. November, pp. 604–609, 2020.



50

Impact of Covid-19 on pregnancy (review)

34. G. Hedermann et al. Danish premature birth rates during the COVID-19 lockdown. Arch. Dis. Child. Fetal Neonatal Ed., vol. 
106, no. 1, pp. F93–F95, 2021, doi: 10.1136/archdischild-2020-319990.

35. ACOG, Practice Bullettin No 204:Fetal growth restriction. Am. Coll. Obstet. Gynecol., vol. 133, no. 1, pp. 1–25, 2019.
36. E. Eltemamy et al. Assessment of fetal growth and anomalies in the era of COVID-19 pandemic: an Egyptian pilot study. 

Middle East Fertil. Soc. J., vol. 26, no. 1, pp. 0–5, 2021, doi: 10.1186/s43043-021-00075-2.
37. K. Narang et al. Impact of mild COVID-19 infection on fetal growth during pregnancy. Am. J. Obstet. Gynecol., vol. 226, 

no. 1, pp. S321–S322, 2022, doi: 10.1016/j.ajog.2021.11.541.
38. A. T. Anuk et al. Doppler assessment of the fetus in pregnant women recovered from COVID-19. J. Obstet. Gynaecol. Res., 

vol. 47, no. 5, pp. 1757–1762, 2021, doi: 10.1111/jog.14726.
39. S. Khanduri et al. Role of Color Doppler Flowmetry in Prediction of Intrauterine Growth Retardation in High-Risk Pregnancy. 

Cureus, vol. 9, no. 11, 2017, doi: 10.7759/cureus.1827.
40. P. S. Kumar, B. Kumar, and M. M. Saha. Development of Intrauterine Growth Restriction Following Covid 19 Infection in 

Third Trimester of Pregnancy. J West Bengal Univ Heal. Sci, vol. 1, no. 3, pp. 71–75, 2021.
41. C. H. Fernandes, R. G. Sabongi, and J. B. G. Dos Santos. Covid-19 and Upper Limb Anomalies in Newborns: a Reason for 

Concern? Acta Ortop. Bras., vol. 30, no. 1, pp. 1–4, 2022, doi: 10.1590/1413-785220223001e252308.
42. M. S. I. Khan et al. Risk of congenital birth defects during COVID-19 pandemic: Draw attention to the physicians and 

policymakers. J. Glob. Health, vol. 10, no. 2, 2020, doi: 10.7189/JOGH.10.020378.
43. S. Perveen, K. A. Millington, S. Acharya, A. Garg, and V. Boyar. Neonate born with ischemic limb to a COVID-19 positive 

mother: management and review of literature. Case Reports Perinat. Med., vol. 10, no. 1, pp. 1–6, 2021, doi: 10.1515/crpm-2020-0086.
44. R. M. Putko et al. SARS-CoV-2 and limb ischemia: A systematic review. J. Clin. Orthop. Trauma, vol. 12, no. 1, pp. 194–

199, 2021, doi: 10.1016/j.jcot.2020.11.018.
45. G. Favre et al. Decreased fetal movements: A sign of placental sars-cov-2 infection with perinatal brain injury. Viruses, vol. 

13, no. 12, pp. 1–11, 2021, doi: 10.3390/v13122517.
46. S. Cosma et al. Prenatal biochemical and ultrasound markers in covid-19 pregnant patients: A prospective case-control study. 

Diagnostics, vol. 11, no. 3, pp. 1–11, 2021, doi: 10.3390/diagnostics11030398.
47. Gurol-Urganci I. et al. Maternal and perinatal outcomes of pregnant women with SARS-CoV-2 infection at the time of birth 

in England: national cohort study. Am J Obstet Gynecol. 2021 Nov;225(5):522.e1-522.e11. doi: 10.1016/j.ajog.2021.05.016. Epub 
2021 May 20. PMID: 34023315; PMCID: PMC8135190.

48. Cruz Melguizo S. et al. Pregnancy Outcomes and SARS-CoV-2 Infection: The Spanish Obstetric Emergency Group Study. 
Viruses. 2021 May 7;13(5):853. doi: 10.3390/v13050853. PMID: 34067086; PMCID: PMC8151603.

49. Conde-Agudelo A, Romero R. SARS-CoV-2 infection during pregnancy and risk of preeclampsia: a systematic review and 
meta-analysis. Am J Obstet Gynecol. 2022 Jan;226(1):68-89.e3. doi: 10.1016/j.ajog.2021.07.009. Epub 2021 Jul 21. PMID: 34302772; 
PMCID: PMC8294655.



Journal of  Interdisciplinary Approaches to Medicine. 3 №2 (2022)

51

IRSTI 76.29.39                                                                             https://doi.org/10.26577/IAM.2022.v3.i2.010

T.A. Medetbekov , N.B. Nassyrova , A.A. Abdusemyatova* ,  

Sh.Sh. Abdikadirov , D.A. Zhanazar , A.E. Seitbattalova ,  

M.E. Suleimenova , K.M. Ushurova
Kazakh National Medical University named after S.D. Asfendiyarov, Kazakhstan, Almaty

*e-mail: adilyamabdussemyat@gmail.com

FEATURES OF LAPAROSCOPIC CHOLECYSTECTOMY  
IN SPECIAL GROUPS OF PATIENTS

Currently, laparoscopic cholecystectomy is the gold standard in patients with symptomatic gallstone 
disease. About 90% of cholecystectomies are performed laparoscopically due to faster recovery, fewer 
complications, cost and cosmetic effect. In this study, we evaluated the features of laparoscopic cholecys-
tectomy in general, as well as in obese patients, aged patients, and pregnant women. Carrying out LCE in 
the elderly, pregnant women and obese patients today does not cause big problems. The main thing is to 
take into account the characteristics of each patient. In the case of LCE in the elderly, careful preoperative 
preparation of the vascular, hemodynamic, and respiratory status should be carried out to prevent ad-
verse events. And the optimal period for the safest laparoscopic surgery in pregnant women is the second 
trimester. It is also necessary to remember that proper preparation should be carried out in consultation 
with obstetricians and anesthesiologists. At the same time LCE can be performed safely and effectively 
in patients with even a high degree of obesity showing equally good results compared to patients with 
normal BMI. Laparoscopic cholecystectomy is safe in patients with Child-Pugh A cirrhosis and should be 
used with caution in patients with Child-Pugh B cirrhosis. For patients with Class C cirrhosis, laparoscopic 
surgery is not recommended.

Keywords: acute calculous cholecystitis, laparoscopic cholecystectomy, open cholecystectomy, 
cholelithiasis (gallstone disease).

Introduction

Gallstone disease is one of the most common ab-
dominal disorders [1]. Among diseases of the diges-
tive system, cholelithiasis accounts for 15-20% [2,3]. 
However, 20-40% of patients with gallstone disease 
develop complications associated with gallstones as 
high as 1-3% per year. And in 10-15% of cases, acute 
calculous cholecystitis is the first clinical manifestation 
[4,5]. Thus, every year there is an increase in surgical 
interventions for calculous cholecystitis and its com-
plications. Surgical treatment of cholelithiasis began 
more than 100 years ago. Over this period approaches 
and visions of surgical treatment have changed many 
times [6]. With the introduction of the laparoscopic 
method the length of hospital stay with cholecystecto-
my has decreased, and now laparoscopic cholecystec-
tomy (LC) is widely recognized as an appropriate and 
safe treatment method, also due to its low invasive-
ness, injury rate and reduced rehabilitation period [7].

History of LCE

Erich Muhe is a German professor who per-
formed the first ever laparoscopic cholecystectomy 

in 1985 using a galloscope-laparoscope he invented. 
But unfortunately, the medical community criticized 
and did not recognize the surgey he performed [8].

Today we can say that the author performed sin-
gle-port cholecystectomy which was not only the first 
in the history of LCE, but also the first in the medical 
history: two years later, on March 17, 1987 Philippe 
Mouret was able to perform “laparoscopy, dissection 
of adhesions and cholecystectomy”, which immediate-
ly captured attention of the whole medical community 
[9]. By that time Erich Muhe had already performed 
92 LCE surgeries [10]. The LCE operations of Mo-
uret and Muhe differed in multiportality and the use of 
video monitors [11]. At the same time many ports in-
crease postoperative pain, disrupt the aesthetics of the 
operation and increase the risk of complications such 
as hernias, wound infections, and hematomas [12]. 
Undoubtedly, any surgical intervention is a factor of 
aggression and injures body tissues due to the need to 
provide access to operative organs [13].

Since the beginning of the 21st century, surgery 
has undergone significant changes. The introduction 
and improvement of minimally invasive surgery has 
radically changed the idea of surgical trauma [14]. In 
the early 1990s LCE met all the standards of modern 
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medicine and gained worldwide recognition in clinical 
practice [15]. Thus, in 1992 the National Institutes of 
Health recognized it as a safe and effective treatment 
for almost all patients with gallstone disease [16].

Numerous advantages of laparoscopic surgery have 
now been proven, many of which are indicative in the 
treatment of any surgical pathology [17]. These advan-
tages mainly include less surgical trauma, fewer postop-
erative complications (especially purulent-septic ones), 
a shorter recovery period, and a cosmetic effect [18].

LCE in Kazakhstan

The Aktobe Regional Children’s Hospital based 
at the Department of Pediatric Surgery of the Akto-
be State Medical Institute was the the first to perform 
endovideoscopic surgery in Kazakhstan under the 
supervision of Professor B.K. Dzhenalayev. Dr. V.I. 
Kotlobovsky paved the way in video laparoscopic op-
erations in November 1991. He was the one to perform 
an appendectomy on a child. It is considered as the 
first laparoscopic operation on a child in the USSR. 

The first videolaparoscopic cholecystectomy was 
performed by Academician M.A. Aliyev at the Sci-
entific Center of Surgery named after Syzganov in 
May 1992. Subsequently, in 1994 a specialized de-
partment of endovideoscopic surgery was opened in 
the same center, where courses were organized for 
the training and advanced training of doctors in the 
field of endovideosurgery [19].

Optimal Timing for LCE

Based on the timing of the general pathogenesis, 
acute inflammation usually abates in 72 hours after 
the onset of inflammation and becomes chronic in-
flammation [20]. Therefore it is theoretically expect-
ed that all patients with acute cholecystitis will devel-

op local and systemic inflammation within 72 hours 
of symptom onset, but local and systemic changes 
after this time may be unpredictable in different pa-
tients. The incidence of acute cholecystitis may de-
crease or may not improve, or even worsen, as is seen 
with delayed surgery. Therefore, it is assumed that 
cholecystectomy in the early stages of the disease can 
prevent the progression of cholecystitis during sur-
gery, especially in severe complications associated 
with an increase in postoperative complications [21].

It may be considered that immediate cholecystec-
tomy should be preferred over delayed cholecystecto-
my if possible within 72 hours of symptom onset. If 
symptoms persist for more than 72 hours at the time 
of surgery, then the timing of cholecystectomy should 
take into account other outcomes and risk factors [22].

Demand and interest in “scarless” surgery is cur-
rently undeniable, and minimally invasive surgical 
techniques represent a normal evolution. The benefits 
of less postoperative pain, fewer postoperative com-
plications, and better cosmetic outcomes have been 
emphasized [23]. 

Usually laparoscopic cholecystectomy is recom-
mended for patients with biliary-type symptoms or 
patients with complications of gallstone disease, as 
these patients are more likely to have recurrent and 
more severe symptoms.

Technical Aspects of Laparoscopic Cholecys-
tectomy 

Four ports are used in LCE: 10- or 12-mm um-
bilical port for the camera; 10 mm epigastric port, 
which is installed 4 cm below the xyphoid process, 
entering to the right of the sap-motor ligament; two 5 
mm trocars placed along the midclavicular line above 
the umbilicus and anterior axillary line 4–5 cm below 
the costal margin, respectively (Figure 1) [23].

 

Figure 1 – Location of trocars or accesses
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The operation is performed in the Trendelen-
burg position with the arms outstretched. An ab-
dominal access is used when through the umbilicus 
a 10 mm casing is inserted which can be installed 
using a Hasson trocar or a Veress needle. The lapa-
roscope must be inserted after insufflation of carbon 
dioxide up to 15 mm Hg with the abdominal cavity 
examined.

Based on data from clinical studies of the effect 
of pneumoperitoneal pressure reduction no differ-
ence observed in the average life expectancy of pa-
tients who underwent surgery with pressure ≤ 10 mm 
Hg and patients who were treated with a pressure of 
10-15 mm Hg [24].

The patient is then placed in the reverse Trende-
lenburg position and tilted to the left to better visual-
ize the gallbladder and surrounding structures.

Then under laparoscopic control two trocars are 
placed in the right hypochondrium and a 10-mm 
trocar in the epigastrium. Sometimes a fifth trocar 
is placed in the left hypochondrium for retraction, 
which makes it possible to better visualize the struc-
tures located in the hilum of the liver [25]. 

Traction of the gallbladder behind the fundus in 
the cranial direction and behind the neck to the right 
leads to tension of the cystic duct at a right angle to 
the common bile duct, thereby minimizing the chance 
of confusion between the 2 ducts (Fig. 2) [25].

Figure 2 – Traction and gallbladder dissection technique

The right-to-left dissection is then started, the 
cystic duct is identified, and sufficiently mobilized to 
be accurately identified [25].

An important aspect of dissection is retraction 
of the gallbladder fundus in the cranial direction and 
traction of the neck downward and laterally. The 
gallbladder neck must be carefully mobilized to ex-
pose the junction of the gallbladder to the cystic duct. 
Then a “window” or a “hole” is created and the in-

strument is passed behind the cystic duct and artery 
demonstrating the absence of other formations in this 
zone going to the gallbladder or liver.

This is a required safety measure. The clip on the 
cystic duct is applied no earlier than the complete 
dissection of the Calot triangle and the instrument is 
passed behind the cystic artery and duct. If there is 
even a shadow of doubt, upfront surgery should be 
performed [25].
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Figure 3 – Incision line of the cystic duct

Then, two clips are placed on the proximal portion of the cystic duct and cut with scissors (Fig 3).
 

 

Figure 4 – Identification and dissection of the cystic artery

After transection the cystic duct, the dissection is 
continued to the left to expose the cystic artery. The 
cystic artery is transected after placing three clips 
(Fig. 4) [25].

The right and left transitional folds of the perito-
neum are dissected using an electrocoagulator. When 

dissecting the transitional fold of the peritoneum, the 
gallbladder is separated from its hepatic bed using an 
electric knife with care so as not to miss the addition-
al bile ducts entering the gallbladder directly from 
the hepatic bed. Small foci of bleeding are controlled 
by electrocoagulation [25].
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Next, the gallbladder is raised above the edge 
of the liver. A plastic container is inserted into the 
abdominal cavity through the umbilical port, into 

which the gallbladder is placed. Then the contain-
er is closed and pulled out of the abdominal cavity 
(Fig. 5).

Figure 5 – The gallbladder is removed using a plastic bag.

In case of large stones, it may be necessary to ex-
pand the incision of the aponeurosis or remove stones 
from the container, which shall be carried out avoid-
ing wound contamination [25].

Complications

Since laparoscopic cholecystectomy is the most 
frequently performed general surgical operation 
worldwide, this type of surgery correlates with an 
overall complication rate of 10% and is accompanied 
by a higher risk of biliary tract damage (0.1-1.5%) 
[26-28] than open cholecystectomy (0,1-0,2%) 
[26,29].

Factors predisposing to injury include anatomical 
features, pathology of the hepatobiliary tract, as well 
as incorrect identification of structures and the choice 
of incorrect tactics [30]. The most common cause of 
these lesions is due to misidentification of the com-
mon bile duct (CBD) or common hepatic duct (CHD) 
as a cystic duct or misidentification of the hepatic ar-
tery as a cystic artery [31].

Also the main problems leading to the develop-
ment of complications include the lack of experience 
with the equipment, inability to perform cholangiog-
raphy and a lack of understanding of electrosurgical 
principles. In addition, the cases may include “dif-
ficult gallbladder”, which are associated with adhe-

sions, obesity, inflammation or distension of the gall-
bladder and cirrhosis of the liver [32].

Considering the following factors: immediate 
morbidity, reduced quality of life and long-term sur-
vival, in addition to high mortality, which are asso-
ciated with bile duct injury or biliary vascular injury, 
the strategy for safely performing LCE should not be 
underestimated [33]. Postoperative complications, 
especially life-long ones, significantly offset the 
benefits of a minimally invasive approach. Recent 
data suggest a downward trend in the incidence of 
bile duct injury (0.32%–0.52%) without a significant 
change in morbidity or mortality after LCE [29]. 
Based on this, it is important to understand that fol-
lowing a structured safe technical protocol helps to 
avoid injuries and negative outcomes of treatment.

Features of LCE in special groups of patients

Laparoscopic cholecystectomy has revolution-
ized the treatment of gallbladder pathologies. How-
ever, despite all the advantages of this method of 
treatment, the surgical community is reluctant to 
use it in relation to the elderly patients. Although 
laparoscopy is well established in the treatment of a 
wide range of gallbladder diseases, the conservative 
surgical trend suggests that the outcome of laparo-
scopic cholecystectomy in the geriatric patient pop-
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ulation is not well defined [34]. However, age alone 
should not be a contraindication for laparoscopic  
cholecystectomy. 

Some sources say that many elderly patients 
have complicated abdominal access for LCE due 
to comorbidities, complications and adhesive pro-
cesses after previous surgical interventions. The op-
eration can be more complicated and take longer, 
but laparoscopy is considered feasible in emergency 
cases, as it is a safe method. Care is required for 
both trocar triangulation and pneumoperitoneum in-
duction [35].

Regarding the postoperative period, the safe-
ty of performing LCE in geriatric patients has been 
proven, but the risk of postoperative cardiovascular 
complications is slightly higher. To prevent these ad-
verse events in the elderly, it is necessary to conduct 
a thorough preoperative preparation of the vascular, 
hemodynamic, and respiratory statuses. 

The level of systemic inflammation and sepsis was 
one of the main factors influencing the poor outcome 
of LCE in the elderly. Among comorbidities, diabetes 
has been associated with both increased surgical and 
postoperative cardiovascular morbidity, and previous 
stroke and chronic renal failure are correlated with a 
high risk of cardiovascular complications. 

With proper perioperative care, older people can 
benefit from a minimally invasive approach that re-
duces postoperative complications and shortens the 
length of hospital stay [36].

Acute cholecystitis is the second most common 
cause of acute abdomen during pregnancy. The main 
problems during laparoscopic operations in pregnant 
patients are as follows: material damage during the 
introduction of trocars due to improper technique 
(which is especially difficult in the third trimester due 
to the severity of the uterus) and a decrease in venous 
return to the patient during the procedure after the 
pneumoperitoneum is attached and compression of 
the inferior vena cava. Despite this, it has been found 
that the benefits of laparoscopic cholecystectomy are 
greater than open surgery in pregnant women. Bene-
fits include less postoperative pain [37].

Most operations included in various reviews 
were performed in the second trimester, which many 
surgeons consider the safest for laparoscopic surgery. 
There is concern that laparoscopy in the first trimes-
ter may lead to spontaneous miscarriage, however, 
there is currently insufficient evidence to support this 
statement [38]. 

Thus, LCE may be safe to perform in pregnant 
women, but the indications for it should be carefully 
considered, and adequate preparation should be car-
ried out in consultation with obstetricians and anes-
thesiologists [39].

In addition, there is concern about the safety 
of LCE in obese people. Based on a 2015 study, 
LCE can be performed safely and effectively in 
even highly obese patients with equally good re-
sults compared to patients with normal BMI. The 
frequency of intraoperative complications was low: 
from 1% to 2% in different BMI groups. The rates 
of postoperative complications in the BMI groups 
< 40 groups were higher than in the other two BMI 
groups, but the differences were not as statistically 
significant [40].

The degree of obesity of patients affected the 
time of surgery but had no relation to the outcome. 
Despite the increase in the time of surgery, bleeding 
volume, conversion rate, complications and length 
of hospital stay remained within the normal range. 
Therefore, LCE can also be safely performed in 
obese patients with the same efficacy as in patients 
with a BMI within the normal range [41].

Gallstone disease occurs in approximately 47% 
of patients with cirrhosis [42,43]. These patients are 
subject to higher morbidity [44] and mortality com-
pared with patients without cirrhosis [45]

When surgery is required for patients with hepat-
ic fibrosis and portal hypertension due to increased 
risks of complications, open cholecystectomy is pre-
ferred over laparoscopic cholecystectomy [46,47,48]

Portal inflow in cirrhosis of the liver decreases, 
due to which the flow of the hepatic artery increases, 
as a compensatory mechanism. Based on this, it is 
recommended to maintain intra-abdominal pressure 
at a minimum level and conduct exsufflation careful-
ly, intermittently [47].

At present, based on numerous studies, LCE has 
become the option of choice in specific cases [44, 47, 
49]. However, the laparoscopic approach has certain 
disadvantages in liver cirrhosis and requires special 
precautions.

Laparoscopic cholecystectomy is safe in patients 
with Child-Pugh A cirrhosis and should be used with 
caution in patients with Child-Pugh B cirrhosis given 
the high conversion ratio [1].

If a patient has cirrhosis with Child-Pugh class 
C or MELD score >13, laparoscopic surgery is not 
recommended. In that case alternative options can 
be used such as partial cholecystectomy [50] or en-
doscopic gallbladder drainage [51,52]. Endoscopic 
papillary balloon dilatation without sphincterotomy 
correlates with a low risk of bleeding but has limited 
efficacy for large stones [53] Endoscopic treatment 
with mechanical lithotripsy or sphincterotomy is rec-
ommended in case of larger stones [53]

Some studies have shown that severe fibrosis and 
anatomical abnormalities are more common in men, 
and therefore laparoscopic cholecystectomy is more 
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difficult in men than in women. This is because the 
differentiated action of sex hormones may play an 
important role in wound healing. The effect of exog-
enous administration of low and high doses of estra-
diol to rats was studied. It was found that low doses 
of estradiol inhibit the formation of connective tis-
sue by 29%, whereas high doses inhibit it by 65%. It 
was concluded that estradiol prevents the formation 
of connective tissue in peritoneal injuries depending 
on a dose. It has been suggested that estrogen may 
inhibit macrophage activation or prevent their accu-
mulation in the wound, thereby inhibiting adhesion 
development. This difference may explain the dif-
ficulty in gaining surgical access during LCE and 
the higher frequency of transition to open surgery in 
male patients [54].

In the early years, laparoscopic cholecystecto-
my was considered unsafe or technically difficult for 
acute cholecystitis [55]. Gaining more experience, it 
was clear thar the frequency of performing laparo-
scopic cholecystectomy for acute cholecystitis has 
increased, suggesting that it is technically feasible, 
but at the expense of a high conversion rate [56] and 
invasion of the common bile duct [57]. 

Routine open cholecystectomy may allow more 
patients to be operated on urgently. This is because 
most surgeons practice this particular method. But it 
is necessary to take into account the length of stay 
in the hospital and the impact on morbidity. In acute 
cholecystitis, laparoscopic cholecystectomy reduces 
postoperative morbidity, mortality, and the length of 
hospital stay [58]. Laparoscopic surgery also reduces 
the duration of operative time, the risk of developing 
pneumonia and wound infections [59].

Methods and Materials

We searched the PubMed, Embase, Scopus data-
bases and the Cochrane Research Library for guide-
lines, articles reviewing the laparoscopic method of 
cholecystectomy. In addition, a manual search for 
publication was carried out in such reputable journals 
as Ann Surg, Lancet, BMJ, Brit J Surg, World J Gas-
troenterol, Surg Endosc, World J Surg, Am J Gastro-

enterol, Am J Surg, Langenbecks Arch Surg, Arch 
Surg, Chirurg, Jama Surgery. The search included 
such words as acute cholecystitis, acute calculous 
cholecystitis, cholelithiasis, gallstones, laparoscopic 
cholecystectomy. 

Conclusion

Based on the review, it can be stated that the 
demand for and interest in “scarless” surgery is cur-
rently undeniable, and minimally invasive surgical 
methods represent a normal evolution. The bene-
fits of less postoperative pain, fewer postoperative 
complications, and better cosmetic outcomes have 
been emphasized [21]. Carrying out LCE in the 
elderly, pregnant women and obese patients today 
does not cause big problems, the main thing is to 
take into account the characteristics of each patient. 
In the case of LCE in the elderly, careful preopera-
tive preparation of the vascular, hemodynamic, and 
respiratory status should be carried out to prevent 
adverse events. And the optimal period for carry-
ing out the safest laparoscopic surgical interven-
tions in pregnant women is the second trimester. It 
is also necessary to remember that proper prepara-
tion should be carried out in consultation with ob-
stetricians and anesthesiologists [38]. At the same 
time, LCE can be performed safely and effectively 
in even highly obese patients with equally good re-
sults compared to patients with normal BMI [40]. 
Laparoscopic cholecystectomy is safe in patients 
with Child-Pugh A cirrhosis and should be used 
with caution in patients with Child-Pugh B cirrhosis 
given the high conversion ratio [1]. If a patient has 
cirrhosis with Child-Pugh class C or MELD score 
>13, laparoscopic surgery is not recommended with 
alternative options to be offered such as partial cho-
lecystectomy [50] or endoscopic gallbladder drain-
age [51,52]. Endoscopic papillary balloon dilatation 
without sphincterotomy is associated with a low risk 
of bleeding but has limited efficacy in case of large 
stones [53]. Endoscopic treatment with mechanical 
lithotripsy or sphincterotomy is recommended for 
larger stones [53].
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