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Abstract

Background: Glucose-6-phosphate dehydrogenase (G6PD) deficiency and hemoglobinopathies
such as sickle cell anemia (SCA), sickle cell trait (SCT), and thalassemia are the most common
congenital causes of hemolysis. The study aimed to determine the prevalence of G6PD deficiency
in hemoglobinopathy patients and its effect on RBC indices.

Materials and methods: This case-descriptive study was carried out on a total of 100
hemoglobinopathy patients (51 males and 49 females) aged between 3 and 38 years. They attended
the Yemeni Society for Thalassemia and Genetic Blood Disorders (YSTGBD) in Sana’a, Yemen,
during the period between January and February 2021. Hb electrophoresis and/or HPLC methods
were used to categorize them as sickle cell anemia (HbSS; n = 70), sickle cell trait (HbAS; n =
12), HbS/thalassemia major (n = 12), and HbS/thalassemia minor (n = 6). Five milliliters of
venous-EDTA blood were collected from each patient and used to determine G6PD activity and
the complete blood count (CBC). Data were analyzed using SPSS version 26 software.

Results: G6PD deficiency was detected in 29 (29.0%) of patients with hemoglobinopathy, of
whom 16 (16.0%) were males and 13 (13.0%) were females. G6PD deficiency was discovered in
20 (20%), 3 (3%), 5%, and 1% of patients with HbSS, AS, S/B-thalassemia major, and minor
hemoglobinopathies, respectively. In G6PD-deficient patients, G6PD activity significantly
correlated positively with RBC (p= 0.048), MCH (p= 0.040), and MCHC (p= 0.002).
Conclusion: The prevalence of G6PD deficiency was high among hemoglobinopathy patients,
particularly those with sickle cell anemia (SCA), which may contribute to a further increase in the
hemolysis of RBCs. Therefore, screening hemoglobinopathy patients for G6PD levels is
recommended during diagnosis and treatment.

Keywords: Glucose-6-phosphate Dehydrogenase (G6PD), Hemoglobinopathy, Sickle cell anemia
(SCA), Sickle cell trait (SCT) and B-thalassem
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Introduction

The most common congenital causes of
hemolysis include glucose-6-phosphate
dehydrogenase  (G6PD) deficiency and
hemoglobinopathy such as sickle cell anemia
(SCA), sickle cell trait (SCT) and -
thalassemia. G6PD is the rate-limiting enzyme
that presents in the pentose phosphate pathway
which converts glucose-6-phosphate into 6-
phosphogluconate [1].

G6PD is a vital enzyme which protects red

blood cells (RBCs) from oxidative stresses and
preventing hemolysis by supplying reducing
energy to them by maintaining the level of
reduced co-enzyme nicotinamide adenine
dinucleotide phosphate (NADPH), which in
turn, maintains the supply of reduced
glutathione (GSH) in the RBCs [2].
The GSH is an important antioxidant which acts
like oxidant scavenger that is used to mop up
any oxidants (free radicals) that will cause
damage to the RBCs [3.4].

G6PD deficiency is X-linked recessive
genetic disorder and the most common human
enzyme deficiency affecting an estimate of 400
million people worldwide [5]. It affects both
males and females and can be more common in
males than females. It occurs most often in
hemizygous males and homozygous females
but it can be partial deficiency in a
heterozygous female [6]. In affected
individuals, G6PD deficiency causes RBCs to
break down prematurely, resulting in chronic
hemolytic anemia, which is mostly triggered by
bacterial or viral infections, by certain
antimalarial drugs or after eating fava beans [7].
Hemolytic anemia leads to paleness, jaundice,
dark urine, fatigue, shortness of breath, and a
rapid heart rate [8]. The high incidence of
G6PD deficiency has been reported in some
areas of the world where sickle cell gene is most
prevalent [9].

Sickle cell disease (SCD) is a genetic blood
disorder inherited as an autosomal recessive
disorder. It is caused by a point mutation in
hemoglobin by the substitution of valine for
glutamic acid at position 6 of the beta (j3)-globin
chain found on chromosome 11 [10] resulting in
the formation of hemoglobin S (HbS). Sickle
cell disease (SCD) or sickle cell anemia (SCA)
occurs when the individual inherits two
abnormal copies of the hemoglobin (Hb) genes,
one from each parent. Sickle cell traits or
carriers occur when the individual inherits a
single abnormal copy and does not experience
any symptoms [11]. There were variations in
previous studies about the prevalence of G6PD
deficiency in hemoglobinopathy patients and the
possible relationship between them. The aim of
this study is to determine the prevalence of
G6PD deficiency in hemoglobinopathy patients
and its effect on RBC indices.

Materials and Methods

Subjects

This case-descriptive study was carried out
on total of 100 hemoglobinopathy patients
(51 Males and 49 females) aged between 3
to 38 years who attended the Yemeni Society
for Thalassemia and Genetic Blood
Disorders (YSTGBD) in Sana’a city,
Yemen, during the period between January
and February 2021. These patients were
diagnosed by Hb electrophoresis and/or
high- performance liquid chromatography
(HPLC) methods into sickle cell anemia
(HbSS; n=70), sickle cell trait (HbAS;
n=12),  HbS/p  thalassemia  HbS/B
thalassemia major (n=12), and HbS/B
thalassemia minor (n=6).

Ethical Considerations

Ethical consideration was taken and all
participants were informed about the
objectives and protocol of this study before
their informed consent was obtained.
Sample Collection
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Five milliliters (5ml) of venous blood sample
was collected from each patient and divided
into two ethylene diamine tetra-acetate (EDTA)
tubes. The first EDTA tube sample was used for
G6PD activity assay, while the second tube
sample was used for complete blood count
(CBC). The samples were transported in an ice
chest to the hematology laboratory for
processing and analysis.

Methods

Cellulose acetate electrophoresis

This technique was based on the principal of
electrophoresis that mainly separates HbA,
HbS, HbA2 and other forms of hemoglobin
variants used in screening SCD and
thalassemia. Cellulose acetate electrophoresis
was performed at alkaline pH (8.6) on the
prepared hemolysate from the blood sample to
assess the spectrum of hemoglobinopathy [12].
High-performance liquid chromatography
(HPLC)

The majority of SCD patients were diagnosed
by high-performance liquid chromatography
(HPLC). These patients attended Al-Aulaqi
Specialized Laboratories for determination of
Hb type using D-10 Hemoglobin Testing
System (Bio-Rad, USA).

G6PD assay

Assay for G6PD activity was carried out using
the quantitative in-vitro test kit by BIOTEC©
Laboratories Limited (Cloud Hill, Temple
Cloud, Bristol, Uk). Its principle was based on
the reduction of NADP+ by G6PD present in
red blood cells. The NADPH generated
fluoresces under ultraviolet light at a wave
length of 340 nm (NADP to NADPH

giving increase) ( G6P + NADP GS HD — 6-
Phosphogluconate + NADPH + H').

Enzyme activity was determined by the rate of
absorbance change. A measured G6PD activity
of < 202 U/g RBCs defined G6PD deficiency
while values >202 U/g RBCs were regarded as

normal. All samples were refrigerated
immediately after collection at 4°C - 8°C and
analysed within 24 hours.

Complete blood count (CBC)

Complete blood count (CBC) was carried out
by using the Sysmex Automated Haematology
Analyzer (Sysmex Co, Japan) on samples in the
EDTA tube, according to the manufacturer’s
instructions that automatically generated values
for Hb, PCV, RBCs count, RBC indices, WBC
and platelet counts.

Statistical analysis

Data were analyzed by using the Statistical
Package for the Social Sciences (SPSS) version
26 (IBM Inc., New York, USA). Frequency of
tables and descriptive statistics were used to
summarize the data. Descriptive data were
given as mean + standard deviation (SD).
Pearson correlation coefficients (R) were
calculated to quantify the relationship between
parametric parameters and P<0.05 were
considered statistically significant.

Results

Table (1) shows that G6PD deficiency was
detected in 29 (29.0%) of patients with
hemoglobinopathy of which 16 (16.0%) were
males and 13 (13.0%) were females. G6PD
deficiency was detected in 20 (20.0%), 3

(3.0%), 5 (5.0%) and 1 (1.0%) of
hemoglobinopathy patients with HbSS, HbAS,
HbS/B  thalassemia major and HbS/B

thalassemia minor, respectively. On the other
hand, G6PD non-deficient was detected in 71
(71.0%) of patients with hemoglobinopathy of
which 35 (35.0%) were males and 36 (36.0%)
were females. G6PD non-deficient was
detected in 50 (50.0%), 9 (9.0%), 7 (7.0%), and
5 (5.0%) of hemoglobinopathy patients with
HbSS, HbAS, HbS/B thalassemia major and
HbS/B thalassemia minor, respectively.
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Table 1: Prevalence of glucose6phosphate dehydrogenase deficiency in hemoglobinopathies patients by

gender and types of Hb (n=100)

Parameter Hemoglobinopathies patients (n=100), n (%)

G6PD-deficient

Variables n (%)

Sex

- Male 16 (55)

- Female 13 (45)

- Total 29 (100)
Types of Hb

- HbSS 20 (69)
- HbAS 3(10)
-HbS/Bthalassemia major 5 (17)
-HbS/Bthalassemia minor 14
- Total 29 (100)

Table (2) shows the comparison of G6PD level
among the different types of hemoglobin in
G6PD-deficient hemoglobinopathy patients
(n=29). The majority of the G6PD deficiency
was found in the SCD patients with genotype
HbSS with a mean deficiency of (124.20 +

G6PD non-deficient Total patients

n (%) n (%)
35 (49) 51 (51)
36 (51) 49 (49)
71 (100) 100 (100)
50 (70) 70 (70)
9 (13) 12 (12)
7 (10) 12 (12)
5(7) 6 (6)
71 (100) 100 (100)

45.58), HbAS with a mean deficiency of
(127.00 + 30.95), HbS/B-thalassemia major
with a mean deficiency of (117.00 + 55.19) and
HbS/B-thalassemia minor with a mean
deficiency of (147.20).

Table 2: The comparison of G6PD level among G6PD-deficient hemoglobinopathy patients (n=29)

G6PD level

G6PD-deficient hemoglobinopathy patients (n=29)

No.
HbSS 20
HbAS 3
HbS/p-thalassemia major 5
HbS/g-thalassemia minor 1
Total 29

Table (3) shows the laboratory parameters in
hemoglobinopathy patients (n=100) and G6PD-
deficient patients (n=29). The value is
expressed as Mean +SD. Among all
hemoglobinopathy patients (n=100), the mean
age was 15.07 £7.26 years, the mean G6PD
level was 281.21 + 138.30 U/gRBC, the mean
Hb level was 9.44 + 155 g/dl, the mean

Mean + SD
(124.20 * 45.58)
(127.00 % 30.95)
(117.00 £ 55.19)

147.20

haematocrit (PCV) was 26.10 + 4.54 %, the
mean RBC count was 5.55 + 25.41 /I, the mean
WBC count was 11.89 + 6.37 /I, the mean
platelet count was 317.50 £ 122.52 /I, the mean
MCV was 89.18 +12.65 fl, the mean MCH was
32.18 + 542 pg, and the mean MCHC was
35.79 + 1.59 g/dl. On the other hand, among
G6PD-deficient patients (n=29), the mean age




Journal of 21 September University of Medical and Applied Sciences —VVolume(1)-Issue(1)-2022
Mohammed AK Al-Nuzaili

was 17.41 + 8.47 years, the mean G6PD level
was 123.82 = 43.97 U/gRBC, the mean Hb
level was 9.61 + 1.74 g/dl, the mean
haematocrit (PCV) was 26.62 + 4.90 %, the
mean RBC count was 3.03 £ 0.69 /I, the mean

WBC count was 10.63 + 4.92 /I, the mean
platelet count was 331.86 £ 103.27 /I, the mean
MCV was 89.42 + 12.54 fl, the mean MCH was
32.37 = 5.27 pg, and the mean MCHC was

36.10 + 0.96 g/dl.

Table 3: Laboratory parameters in hemoglobinopathy patients (n=100) and G6PD-deficient patients (n=29)

G6PD-deficient patients

Parameter Hemoglobinopathy patients
(n=100)
Mean +SD
Age (years) 15.07 £7.26
G6PD (U/g RBC) 281.21 +138.30
Hb (g/dI) 9.44 +1.55
PCV (%) 26.10 + 4.54
RBC (X1012/1) 5.55 + 25.41
WBC (X109/1) 11.89 +6.37
Platelets (X109/1) 317.50 + 122.52
MCV (fl) 89.18 £ 12.65
MCH (pg) 32.18 + 5.42
MCHC (g/dl) 35.79 £ 1.59

Table (4) shows the correlation between
G6PD activity with other parameters in
emoglobinopathy  patients (n=100) and
G6PD-deficient patients (n=29). Among
hemoglobinopathy patients (n=100), there
was non-significant correlation between
G6PD level with age, Hb, PCV,RBC, WBC,
platelets counts, MCV, MCH and

(n=29)

Mean +SD
17.41 + 8.47
123.82 + 43.97
9.61+1.74
26.62 £4.90
3.03+£0.69
10.63 +£4.92
331.86 £ 103.27
89.42 +12.54
32.37 £5.27
36.10 + 0.96

MCHC. On the other hand, among G6PD-
deficient patients (n=29), G6PD activity was
significantly correlated positively with RBC
(p= 0.048), MCH (p= 0.040), MCHC (P=
0.002) and platelets (p= 0.034) and non-
significantly correlated with age, Hb, PCV,
WBC and MCV.

Table 4: Correlation between G6PD activity and other parameters in hemoglobinopathy patients (n=100)

and G6PD-deficient patients (n=29)

Parameter
P value
Age (years) 0.238
Hb (g/dl) 0.655
PCV (%) 0.588
RBC (X1012/1) 0.600
WBC (X109/1) 0.710
Platelets (X109/1) 0.371
MCV (fl) 0.452
MCH (pg) 0.624
MCHC (g/dl) 0.146

* statistically significant

Hemoglobinopathy patients

G6PD-deficient patients

P value
0.118
0.609
0.323
0.048*
0.804
0.034*
0.100
0.040*
0.002*
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Discussion
The present study examined 100 patients that
have been recently diagnosed with

hemoglobinopathy, including sickle cell
anemia (SCA), sickle cell trait (SCT) and B-
thalassemia. Fifty-one (51.0%) out of the total
patients were males and forty-nine (49.0%)
were  females. From  these 100
hemoglobinopathy patients, 70 (70.0%) of
them were had sickle cell anemia (HbSS), 12
(12.0%) had sickle cell trait (HbAS), 12
(12.0%) had HbS/B thalassemia major, and 6
(6.0%) had HbS/pB thalassemia minor.

This study found that the prevalence of
G6PD  deficiency was high among
hemoglobinopathy patients. G6PD deficiency
was detected in 29.0% of hemoglobinopathy
patients of which 16 (16.0%) were males and
13 (13.0%) were females, while 71% of
hemoglobinopathy patients were G6PD non-
deficient (Table 1).

The present study also found that the

majority of G6PD deficiencies were found in
patients with sickle cell anemia (HbSS) (Table
1 and 2). The G6PD deficiencies were
detected in 20.0%, 3.0%, 5.0% and 1.0% of
hemoglobinopathy patients with sickle cell
anemia (HbSS), sickle cell trait (HbAS),
HbS/B  thalassemia major and HbS/B
thalassemia minor, respectively. The mean
deficiency of G6PD with HbSS, HbAS, HbS/
B-thalassemia major and HbS/ B-thalassemia
minor was 124.20 + 45.58, 127.00 + 30.95,
117.00 + 55.19, and 147.20, respectively. The
mean G6PD deficiency among
hemoglobinopathy patients (n=100) and
G6PD-deficient patients (n=29) was 281.21 +
138.30 and 123.82 + 43.97, respectively
(Table 3).

In line with other previous studies, the
prevalence of G6PD deficiency obtained in
the present study was 29.0% among
hemoglobinopathy patients of which 23.0%
was among patients with sickle cell disease
(SCA and SCT), which is similar to other
previous studies in different countries on SCD
patients. Fasola et al. (2019) have found that
the prevalence of G6PD deficiency in SCD
patients was 28.6% [13]. Similarly, Simpore
et al. in Burkina Faso, have detected G6PD
deficiency in 27.03% of patients with major
sickle cell disease [14]. In Yemen, there was a
previous study done by Al-Nood who has
detected G6PD deficiency in 22.6% of
patients with SCD in Taiz, Yemen [15]. On
the other hand, the prevalence G6PD
deficiency in this study is lower than that
detected in other studies. Gautam et al. have
observed G6PD deficiency in 40.0% SCA,
18.4% SCT and 4.8% B-thalassemia [16] and
35.83% in SCD patients [17].

In the current study, in terms of gender, it
is found that the prevalence of G6PD
deficiency was higher among the male
patients (16%) than in female patients (13%)
(Table 1). This finding is similar to that of
Fasola et al. (2019), which was higher in
males (28.7%) than females (24.50%) [13],
and that of Jacques et al. (2007) which was
20.5% among males and 12.3% among
females [14].

The prevalence of G6PD deficiency was
higher among males than females, and this
could be explained by the presence of full
enzyme defects in males more than females,
which is due to the fact that males are
hemizygous whilst females are dizygous for
the X chromosome. Therefore, the probability
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of finding the genes for the G6PD mutation on
the two X chromosome is lower [18].
Furthermore, it is observed in the
present study that, among hemoglobinopathy
patients (n=100), G6PD activity was non-
significantly correlated with age, Hb,
PCV,RBC, WBC, platelets counts, MCV,
MCH and MCHC. Among G6PD-deficient
patients (n=29) it is found that G6PD activity
was significantly correlated positively with
RBCs (p= 0.048), MCH (p= 0.040),
MCHC(P= 0.002), and platelets (p= 0.034),
and non-significantly correlated with other
parameters. Also, among G6PD-deficient
males (n=16), it is observed that the
significant correlation was more pronounced
with RBC indices. G6PD activity was
significantly correlated positively with RBCs
(p= 0.003), MCV (p= 0.030), MCH (p=
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Abstract

Drug resistant Acinetobacter strains are important causes of nosocomial infections that are
difficult to control and treat. This study aimed to determine the antimicrobial susceptibility
patterns of Acinetobacter strains obtained from ICU patients belonging to different age groups
at hospitalized patients in Sana'a, Yemen. 88 Acinetobacter isolated were collected from the
infected patients admitted to the ICU at a private hospital in Sana’a, Yemen, over one year from
March 2020 to April 2021. The records were taken from the microbiology department for
hospitalized patients. The results showed that out of 88 samples, 87 (98.8%) were Polymyxin B
sensitive isolates and only one sample (1.2%) was resistant. Also, the Colistin sensitive isolates
were observed in 100% of culture samples. This study found that 94.3% of culture samples were
amoxicillin resistant and 90.9% were ampicillin ,sulbactam resistant. In addition\Acinetobacter
spp. resistance for imipenem, moxifloxacin, meropenem, cefepime, ceftazidime, and ceftriaxone
was 95.5, 96.6, 95.5, 97.7, 97.7, and 97.7 %); respectively. The study also revealed the alarming
trends of resistance of Acinetobacter strains for the various classes of antimicrobials. It was
concluded that improvement of microbiological techniques for earlier and more accurate
identification of bacteria is necessary for the selection of appropriate treatments. More careful
monitoring for use of broad-spectrum antibiotics should be instituted.

Keywords: Acinetobacter, Antibiotic resistance, Carbapenems, ICU

Centre for Disease Prevention and Control
(ECDC) had estimated that 25,000 people
may die each year from infections related to

Introduction

Bacterial resistance continues to increase, and

drug researchers and manufacturing industries
are not producing new drugs to replace the
existing  antimicrobials against  which
resistance has developed. The European

antimicrobial resistance [1]. Antimicrobial
resistance among Acinetobacter species has
increased substantially in the past decade [2].
Acinetobacter spp emerged as one of the
leading nosocomial pathogens, particularly in
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Intensive Care Units (ICUs). Infections
caused by Acinetobacter species are acquired
due to hospitalization, mechanical ventilation,
respiratory failure, inadequate treatment,
previous infection, or antibiotic therapy and
catheterization [3]. Acinetobacter species are
becoming increasingly resistant to nearly all
routinely prescribed antimicrobial agents,
including aminoglycosides, fluoroquinolones,
and broad-spectrum B-lactams. The majority
of strains are resistant to the cephalosporin
class of antimicrobials, whereas the resistance
to carbapenems is increasingly reported [4].
According to the literature data, the
Acinetobacter strains resistance rate varies
from 31.8 to 92.1% to ceftazidime; 8.8 to
89.9% vs imipenem, from 12.2 to 89.9% vs
Piperacillin / Tazobactam, from 28.8 to 91.6%
vs fluoroquinolones and 30 to 90.3% vs
aminoglycosides, but colistin is often the only
effective treatment option whereas some
Acinetobacter strains develop resistance to
colistin [5].

In mechanisms of drug resistance, production
of beta-lactamases enzyme has played a major
role against carbapenems, which is identified
as the major cause. Hence, these resistant
strains are serious therapeutic and clinical
challenge for the world and are responsible for
the loss of many lives [6].

This study aimed to determine the
antimicrobial  susceptibility patterns of
Acinetobacter strains obtained from ICU
patients belonging to different age groups.

Methods

The study was performed at a private hospital
in Sana’a City, Yemen. Clinical isolates were
collected from diagnosis samples performed
on patients who were hospitalized in ICU
from March 2020 to April 2021. The
Acinetobacter spp. isolates were studied
against several antibiotics. The isolation and
identification of bacteria were done by
standard microbiological procedures,
according to the manufacturer’s instructions.
The statistical analysis was performed using
SPSS Statistics 21.0. The p-values less than
0.05 were considered statistically significant.

Results

According to the present study, the mean age
of the study samples (n=88) was 50.8 years
(with SD £ 19.1 years), ranged between 8 and
100 years. Out of 88 samples, 87 (98.8%)
were Polymyxin B sensitive isolates and only
one sample (1.2%) was resistant. The Colistin
sensitive isolates were also observed in 100%
of culture samples. From the study findings,
94.3% of culture samples were amoxicillin
resistant  and 90.9% were
ampicillin\sulbactam resistant. In addition, the
Acinetobacter spp. resistance for imipenem,
moxifloxacin, meropenem, cefepime,
ceftazidime, and ceftriaxone was 95.5, 96.6,
95.5, 97.7, 97.7, and 97.7 %, respectively.
Based on the study results, Hospital Acquired
Pneumonia was 85.2 %, whereas Community
Acquired pneumonia was 14.8%. (70.5%) of
total patients were males and (29.5%) were
female. Among 88 of the patients, (38.6%)
were aged between 41- 60 years and 30.7%
were more than 60-year-old. (Table 1).
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Table 1. Distribution of Study variables

Variable Level of variable Frequency Pe(z;)e)nt
M 62 70.5
Sex F 26 29.5
Total 88 100
<=20 9 10.2
21-40 18 20.5
Age order 41-60 34 38.6
More than 60 27 30.7
Total 88 100
Polymyxin B s 817 918'28
Colistin (Polymyxin S 88 100
E) R 0 0
Doxycycline S 31 3
R 53 65
Type of L S 24 40.1
Antibiotic Amikacin R 52 59.1
- S 26 30.7
Gentamicin R 61 69 3
Amoxicillin ; 823 95473
AmpicillinSulbactam\ S 2 9.1
g R 80 90.9
Imipenem S 2 4.5
R 84 95.5
Moxifloxacin S 2 3.4
R 85 96.6
Meropenem S 2 4.5
R 84 95.5
Cefepime S 2 2.3
R 86 97.7
Ceftazidime S 2 2.3
R 86 97.7
Ceftriaxone S 2 2.3
R 86 97.7
PrReUMOnia Hospita_l Acquirgd 75 85.2
Community Acquired 13 14.8
) Cured 45 51.1
Patient State Death 43 489
Respiratory secretions 76 86.4
Sample Type Others: blood and swap 12 13.6
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0.001). Also, the study findings reported that
The results in Table 2 indicated that the 51.1% of total patients (45) were cured.

relationship between age group and patient However, 48.9% of patients were death
state was statistically significant (P-value = state.

Table 2. Distribution of Patient State according to Age Group

) Patient State
Variable N
Cured Death
<=20 9 0 9
21-40 4 14 18
Age 41-60 20 14 34 0.001

Group >60 12 15 57

Total 45 (51.1%) 43 (48.9%) 88 (100%b)

The relationship  between  Antibiotics group was analyzed in the table 3. Results in
(ceftazidime, Polymyxin B, Carbapenem, this table showed that there was no significant
Cefepime, Moxifloxacin, and relationshipP-value = (0.815, 0.658, 0.861,
Ampicillin Sulbactam) resistant and age\ 0,815, 0.807, and 0.807 respectively).

Table 3. Distribution of Antibiotics Resistant according to Age Group

S Age Group

Type of Antibiotic <=20 2140 41-60 >60 Total P-valu
S 0 0 1 1 2

Ceftazidime R 9 18 33 26 86 0.815
Total 9 18 34 27 88
S 9 18 33 27 87

Polymyxin B R 0 0 1 0 1 0.658
Total 9 18 34 27 88
S 0 0 1 1 2

Carbapenem R 9 18 32 25 84 0.861
Total 9 18 33 26 86
S 0 0 1 1 2

Cefepime R 9 18 33 26 86 0.815
Total 9 18 34 27 88
S 0 0 1 1 2

Moxifloxacin R 9 18 33 26 86 0.807
Total 9 18 34 27 88
S 0 1 4 2 2

Ampicillin\Sulbactam R 9 17 30 24 g0 0807
Total 9 18 34 26 82

Discussion This study aimed to characterize Acinetobacter

samples obtained from the infected patients at
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the ICU and the antimicrobial susceptibility of
these isolates to various antibiotics commonly
used in clinical practice. The higher isolation
rates of Acinetobacter from the respiratory
samples are in agreement with the results
reported previously in other countries.

Many authors have reported the
predominance of Acinetobacter strains in
broncho-pulmonary samples. In this study,
the main isolation site of these clinical
isolates was also broncho-pulmonary (86.4
%) followed by blood cultures and others
(13.6%) [5].

Colistin or tigecycline remain the treatment
options for the management of most of the cases
of infections caused by multidrug resistant
Acinetobacter strains. The results of this study
showed that only 0.7% of isolated strains were
resistant to colistin [4]. On the other hand, in a
surveillance study in Europe, the resistance of
A. baumannii against polymyxin B was shown
to be 2.7% [7]. Another surveillance study in
Greece showed that 3% of Acinetobacter strains
isolated from ICU patients were resistant to
colistin [8].

The analyses of antibiotic resistance patterns
according to the age groups showed that there
was not significantly relationship. The
differences in the Acinetobacter susceptibility
to different antimicrobial agents between
different age groups have not been reported
before [8].

In general, the Acinetobacter isolates are
known for their resistance to various antibiotics
despite their weak virulence limiting the control
and infections treatment due to these
microorganisms [5].

In the present study, the Acinetobacter spp.
resistance  for imipenem, moxifloxacin,
meropenem, cefepime, ceftazidime, and
ceftriaxone was 95.5, 96.6, 95.5, 97.7, 97.7, and
97.7 %, respectively [9]. This study showed that
the rate of antibiotic resistance in our hospital is
generally high and variable.

A high resistance rate to imipenem and
meropenem in Acinetobacter spp. isolates may
lead to extensive use of polymyxins.

Our result was higher than a report from the
ICUs in Turkey that revealed resistance rates of
80.3% and 71.2% for imipenem and
meropenem, respectively.

A recent report from a single ICU in Bulgaria
found that carbapenem-resistance was 75%
[10] while in the UK a retrospective study on
399 Acinetobacter bacteraemias over eight
years identified a tremendous increase in
carbapenem resistance from 0% in 1998 to 55%
in 2006 [11]. Furthermore, in Spain, the rate of
resistance to imipenem in Acinetobacter
species is 58% [12].

Peleg et al. demonstrated the emergence of
carbapenem resistance among Australian
baumannii isolates; it was significantly linked
to increased use of meropenem [13]. Similarly,
in Taiwan, Ye et al. found that the only
independent risk factor for the appearance of
imipenem-resistant isolates in patients formerly
with imipenem-sensitive isolates is the use of
carbapenem [14].

The high proportion and the high resistance of
these microorganisms in ICUs are related to the
existence of numerous risk factors associated
with  Acinetobacter infection, such as
immunocompromised persons, longer duration
of stay in hospitals, invasive devices use on
patients, the broad-spectrum antibiotics
therapy, possible and frequent contaminations,
and cross transmission of this bacteria through
environmental reservoirs and hands of
healthcare workers [5].

Major efforts are needed to slow down the
rising problem of MDR. A comprehensive
approach is necessary to prevent antimicrobial
resistance in ICUs: 1) prevent infections; 2)
diagnose and treat infections; 3) prudent and
rational use of antimicrobials; and 4) prevent
transmission [15], Joined efforts of healthcare
providers, hospital administrators, policy
makers, and patients will certainly be necessary
(up to an international level) to reduce and
optimize the overall antibiotic consumption.
This should especially affect those most
vulnerable patients, at the highest risk for fatal
outcomes, namely those in the ICU, because
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local efforts limited to the ICU will have too
little impact. “Antibiotic stewardship,” or the
optimization of antibiotic usage for therapy and
prophylaxis, is certainly a keystone to tackle
this problem [16].

Conclusion

The present study revealed the alarming trends
of resistance of Acinetobacter strains for the
various classes of antimicrobials. The
improvement of microbiological techniques for
earlier and more accurate identification of
bacteria is necessary for the selection of
appropriate  treatments.  More  careful
monitoring for the use of broad-spectrum
antibiotics should be instituted.
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Abstract

Background: Rheumatoid arthritis (RA) is a systemic autoimmune disease characterized by
inflammatory arthritis and extra-articular involvement.

Objective: This study aimed to portray the prevalence and associated factors of rheumatoid
arthritis among arthritis patients in Military hospital, in Sana’a, Yemen.

Methods: It was a facility-based prospective cohort study. From a total of 650 diagnosed
patients, one hundred patients with RA were selected and evaluated. Data was collected using a
researcher-administered questionnaire and analyzed by SPSS to compare patterns of
presentation of RA and its associations with socio-demographic and clinical characteristics.
Results: In the present study of 650 patients with arthritis, out of 200 diagnosed cases of RA,
only 100 patients who completed a routine follow-up were eligible for inclusion. 89% were
females and the most frequent age was 31-50 years with age mean of 40.5 + 15.5 and 60% were
from Sana’a. Only 5% of patients had a Family history of RA. The most associated
comorbidities were HTN, DM and gout. RF and Anti-CCP were positive among 57% and 98%,
respectively. 64% of patients had a normal echo exam, while the most diagnosed disease at echo
exam was hypertensive heart disease followed by rheumatic heart disease. Male patients with
RA had more than four odds to have another autoimmune disease (OR = 4.87; CI:1.29-18.32; P
= 0.011). Most patients with exacerbations showed low Vit D deficiency (80%), UTI (40%),
and hypocalcemia (30%).

Conclusion: It was concluded that RA is one of the most common autoimmune diseases among
Yemeni arthritis patients and most affected females in the middle ages. Concurrence between
RA with other autoimmune diseases was seen especially SLE and hypothyroidism, with most
patients presenting with disease exacerbations. HHD and RHD were the most encountered on
echo screening. The study recommended standardizing the management of RA cases based on
the updated guidelines internationally to decrease exacerbations and raise awareness among
doctors and patients about the major exacerbating factors for the disease.

Keywords: Rheumatoid Arthritis, presentations, exacerbations, Arthritis, Yemen.
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Introduction
Background

Rheumatoid arthritis (RA) is a chronic
autoimmune inflammatory disease
associated with progressive joint damage and
disability [1-3], characterised by synovitis of
peripheral joints, with extra-articular
manifestations. If untreated, unopposed
inflammation leads to joint destruction, loss
of function and disability, and RA is also
associated  with  premature  mortality
secondary, at least in part to the effects of
chronic inflammation on cardiovascular
health [2, 3]. RA is thought to be triggered by
environmental factors [4, 5], in patients with
an underlying genetic susceptibility [5, 6],
leading to dysfunction of innate and adaptive
immunity, tipping the balance in preference
of autoimmunity over tolerance [7]. Whilst
smoking is well recognised as a strong
environmental risk factor, other potential
factors include vitamin D deficiency [8].
Like other autoimmune diseases, there is
growing interest in the role of vitamin D
deficiency in the aetio-pathogenesis of RA

[8].

The prevalence of RA in Northern Europe
and North America is estimated at 0.5-1%
and is expected to increase as population's
age and mortality decrease [1, 9, 10]. Despite
this low prevalence, RA is ranked as the 42"
highest attributable disease to global
disability [11], with two-fold higher
morbidity among women compared to men
[12]. Other determinants of RA disease
include age, socioeconomic status (SES), and
ethnicity [13-16]. In the Middle East and
North  Africa (MENA) regions, the
epidemiology of RA remains poorly
understood with a dearth of data on its
prevalence and disease activity among Arab
populations. A recent global burden study
estimated RA prevalence in MENA regions
as among the lowest at 0.16% [12]. Based on
limited evidence from several MENA

regional studies [17-21], RA disease severity
and management appear to vary
geographically in the regions [21]. Disease-
modifying anti-rheumatic drugs (DMARDS)
are the mainstay treatment for RA prescribed
to relieve joint pain and swelling, and to
reduce disease activity and disability [21,
22]. Newer biological agents are typically
used in patients with the severe unresponsive
disease to the classical DMARDs [23, 24].
Although effective, they are significantly
expensive, imposing a high economic
individual and social burden [25].

Statement of the Problem

One meta-analysis comprising 111,758
patients found a 50% increased risk of CVD
death, with Ischemic Heart Disease (IHD)
and Cerebral Vascular Accidents (CVA)
accounting for 59% and 52% increased risks,
respectively [26]. Another meta-analysis of
14 observational studies concluded a 48%
increased risk of incident CVD in patients
with RA, with the risk of Myocardial
Infarction (MI) and CVA being increased by
68% and 41%, respectively, with a single
study identifying the risk of Congestive
Heart Failure (CHF) increased by 87% [27].
These statistics are supported by a recent
prospective population-based cohort study of
CVD end-points showing that RA patients
had higher rates, via adjusted incidence ratio
(IRR) of MI (IRR: 1.43), unheralded
coronary death (1.60), heart failure (1.61),
cardiac arrest (2.26), peripheral arterial
disease (1.36) and lower rates of stable
angina (hazard ratio: 0.83) [28]. Increased
incidence of CV events in RA patients has
been linked to that in diabetics, with a two-
fold increase compared to the general
population [29].
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Justification

Rheumatoid arthritis (RA) is a chronic auto-
immune disease with no cure. However,
early diagnosis and treatment with disease-
modifying antirheumatic drugs (DMARDS)
can help modulate the erosive nature of RA
by reducing joint damage and deformity and
decreasing the number of flares (periods of
high RA disease activity or symptoms).
Based on limited evidence from several
MENA regional studies [17-21], RA disease
severity and management appear to vary
geographically in the region. RA is one of
the most frequent autoimmune diseases
(ADs) among Yemeni patients with a steady
rise in the frequency of ADs over the period
2014-2017 in Sana'a city [30]. Population-
based studies for the assessment of the
incidence/prevalence of RA and the trending
increase in the prevalence in Yemen are
considered issues for more studies,
especially in light of the protracted war since
2015, which caused the worst catastrophic
humanitarian crisis in the Middle East
region.

Diagnosis and treatment: The categories of
the 2010 ACR/EULAR criteria are grouped
into four classifications, with point scores
for each: joint symptoms; serology
(including RF and/or ACPA); symptom
duration, whether <6 weeks or >6 weeks;
and acute-phase reactants (CRP and/or ESR)
Pharmacologic and  nonpharmacologic
therapies. Many nonpharmacologic
treatments are available for this disease,
including  exercise,  diet,  massage,
counselling, stress reduction, and physical
therapy, Medication-based therapies
comprise several classes of agents, including
nonsteroidal  anti-inflammatory  drugs
(NSAIDs), nonbiologic and biologic
disease-modifying  antirheumatic  drugs
(DMARDs), immunosuppressant,  and
corticosteroids and surgery [17-21].

Objectives

General  objective:  Portraying  the
prevalence and associated factors of
rheumatoid arthritis among patients in
Military Hospital, Sana’a, Yemen.

Specific objectives:

1- To determine the age and sex-specific
point prevalence of RA.

2- To evaluate the echo result of patients
with RA for incident cardiac disease.

3- To identify the associated chronic and
autoimmune diseases with RA.

4- To determine the associated exacerbation
factors for RA.

Methodology

Study design

This was a prospective, descriptive cohort
study.

Study period

The study was conducted during the period
July 2019- August 2021 over a period of 26
months.

Study Area

The study was conducted in the Military
Hospital, internal medicine OPD, in Sana’a
city, Sana’a city the capital of Yemen with a
total population of more than four million
(2020 Projection from national census
2004).

Study Population

The study population included all patients who
were diagnosed with arthritis depending on The

2010 American College of
Rheumatology/European  League  Against
Rheumatism  Classification  criteria  for

Rheumatoid Arthritis [2]. All arthritis Patients
were tested for diagnosis of RA, and from those
with a positive diagnosis of RA random
samples were taken until completing the sample
size.
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Inclusion criteria

The patients who were diagnosed with arthritis
attended the Military Hospital during the study

period either for diagnosis or follow-up.
Exclusion criteria

1- Age less than 15 years old.

2-1f evidence concerning a diagnosis of RA
was insufficient.

3- A loss to follow-up

4- Incomplete patient records

Sample size

Any patient who was diagnosed with
arthritis when attend the centre during the
study period either for diagnosis or follow-
up and agreed to participate. From the pool
of this arthritis patients, 100 RA patients
were chosen according to the following:

The sample size was calculated using Epi Info
software version 7.2.4.0 and according to the
following equation: n= P(1-P) (Z/E)2. Where
n is the sample size, P is the assumed
proportion (set at 0.5), Z is the value at ClI
95% (equals 1.96) and E is the error margin
(set at 5%), With the expected power to be
80%. n=0.5(1- 0.5) (1.96/0.10)? =96.

The sample size was calculated to be 96 cases
and increased to 100 to compensate for errors
and missed data. Samples were drawn by
simple random sampling of the total number
of RA diagnosed samples among arthritis
patients. Hence the design effect = 1.

Data collection

For each patient, demographic data were
collected, including age, sex and residency
places. In addition, clinical data were
obtained, including the associated diseases as
hypertension, SLE, DM, and hypothyroidism.
Exacerbating factors were also included in the
research and echo results.

The result of the rheumatoid factor (RF) test,
erythrocyte sedimentation rate (ESR) and
anti-cyclic citrullinated peptides (ACCP)
were included in the analysis. Data was

collected by the researchers or well-trained
assistant using a structured questionnaire
(Annex 1) filled through reviewing the study
individual’s records, containing relevant
socio-demographic and clinical data, echo
results and lab findings with the final
diagnosis.

Data processing and analysis

Data were coded and analyzed using the
Statistical Package for Social Sciences (SPSS
version 24). Categorical data were presented
as frequencies and percentages. Continuous
data were presented as mean and standard
deviation (SD). The chi-square test was used
to compare categorical data. Continuous data
were compared using the t-test. Continuous
data were grouped to analyze associated
factor using risk ratio (RR). The magnitude of
associations was presented as crude RRs with
a 95% confidence interval. A p-value of 0.05
or below was considered statistically
significant.

Ethical consideration
Informed consent from patients was taken.

Patient confidentiality was secured using a

unique ID, with the freedom to withdraw from
the study at any time without any interference

with any ongoing management. The study was
ethically approved by the Yemeni council of

medical specialties, the department of internal
medicine,
hospital, the governmental

administration, and health facilities.

health

Results

650 patients with complaints of arthritis
were evaluated in the OPD. 200(31%) of
them were diagnosed with RA, 46% with
RHD and 14% with SLE (Table 1). In this
study, 100 RA patients were selected for
the descriptive analysis

the authority of the military
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Table 1: Distribution of Arthritis diagnosis in Military hospital, Sana‘'a, Yemen 2019-
2021(n=650)

Diagnosis Frequency ‘ %

RA 200 30.76
RHD 300 46.15
SLE 80 12.31
Seronegative 66 10.16
Scleroderma 2 0.31
Polymyositis (PM) 2 0.31
Total 650 100

Table 2 shows that 55% of the study cases were in middle ages (31 50 years).

Table 2: Distribution of Rheumatoid Arthritis patients by age group in Military hospital,
Sana'a, Yemen 2019-2021(n=100

Age group Frequency P value

<30 years 22 22

31-50 years 55 55

51-60 18 18 <0.05

> 60 years 5 11

Total 100 100

Age (mean * SD) 40.5+ 15.5 years

Age (Median + range) 40 (20-70)
Table (3) shows that most cases were of 8:1 which is statistically significant
females (89%), with female to male ratio (P <0.05)

Table 3: Distribution of Rheumatoid Arthritis patients by sex in Military Hospital, Sana'a,
Yemen 2019-2021(n=100)

Sex Frequency % P value
Female 89 89

Male 11 11 <0.05
Total 100 100

Most Rheumatoid Arthritis patients in Military hospital where from Sana’a followed by
Sa’adah (Table 4)
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Table 4: Distribution of Rheumatoid Arthritis patients by residence in Military hospital,
Sanaa, Yemen 2019-2021(n=100)

City Frequency %
Sana’a 60 60
Sa’adah 11 11
Ibb 6 6
Al Baidah 6 6
Amran 5 5
Dhamar 7 7
Raymah 3 3
Taiz 2 2
Total 100 100

Only 5% of patients had a Family history of RA (Table 5)

Table 5: Distribution of Rheumatoid Arthritis patients by family history of RA in
Military hospital, Sana'‘a, Yemen 2019-2021(n=100)

Family history of RA Frequency %
Yes 5 5%
No 95 95%
Table (6) shows the distribution of lab present study show that the frequency of
results among Rheumatoid Arthritis anti-CCP in RA patients was 98%
patients in Military hospital, Sanaa, (Table 6).

Yemen 2019-2021. Results in the
Table 6: Distribution of lab results among Rheumatoid Arthritis patients in Military

hospital, Sanaa, Yemen 2019-2021(n=100)

Investigation Frequency %
RF 57 57%
Anti-CCP 98 98%
Elevated ESR 100 100%

The most associated comorbidities were HTN, DM and gout (Table 7).
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Table 7: Distribution of comorbidities among Rheumatoid Arthritis patients in
Military hospital, Sana‘a, Yemen 2019-2021(n=100

SLE
Hypothyroidism
HBV

HCV

Psoriasis
Vitiligo

B

B12 deficiency

About two thirds of patients had a
normal echo exam, while the most
diagnosed disease at echo exam was

N
Ol w
=N
OB w

PR RPRPEPNWW
PR RPRPRPNWW

hypertensive heart disease (HHD)
followed by rheumatic heart disease
(Table 8).

Table 8: Distribution of echocardiographic results among Rheumatoid Arthritis
patients in Military hospital, Sanaa, Yemen 2019-2021(n=100

Diagnosis Frequency

Normal 64 64
HHD 23 23
RHD 11 11
IHD 2 2

Table 9 shows that male patients with
RA had more than four odds to have

another autoimmune disease which is

statistically significant (P = 0.011)

Table 9: association of other autoimmune diseases by sex among Rheumatoid
Arthritis patients in Military hospital, Sana'‘a, Yemen 2019-2021(n=100)

Parameter Autoimmune disease
Yes No

Male 5 6

Female 13 76

* X2 test; P value significant below 0.05

Discussion

Rheumatoid arthritis (RA) is the most
common type of autoimmune arthritis. In
spite of the low prevalence of RA, the high
disability and morbidity with the wide
complications that accompanythe disease

OR%(CI) P value*
Total
11 4.87(1.29-18.32) 0.011
89

put it high on the list of autoimmune
diseases burden. The present cross-
sectional study cohort comprised 650
adults with a history of chronic arthritis
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complaints who attended the Military
Hospital for management,

where the prevalence of RA was 31%,
coming next after RHD (Table 1), but first
among those above 50 years old. A similar
result was reported by a previous study in
Yemen which found that RA is one of the
most frequent autoimmune diseases (ADS)
among Yemeni patients with a steady rise
in the frequency of ADs over the period
2014-2017 in Sana'a city [30]. Regional
and global variations in the incidence and
prevalence of RA were reported but mostly
with increasingly trend patterns [10, 25,
31-34].

Regarding sex variation, in the MENA
regions, many studies reported higher
female prevalence of ADs, including RA,
with F: M prevalence ratio ranging from
1.3:1t012.5:1[32-35]. Similarly, this study
discovered a higher proportion of females
(91%) with RA compared to male (11%)
with the ratio of 8:1 (Table 3), which was
higher than what was reported previously
among RA patients in Yemen (4:1) [30]
and suggesting notable differences from
the global average of 2:1 [31].

More than half of the cases were in middle
ages (31-50 years) (Table 2), which is
consistent with what was reported through
literature [9, 18, 30, 32, 33]. The age of
early diagnosis of RA is varied between
developing and developed countries,
mainly due to differences in health services
access, availability of diagnostics, and
awareness among patients. Ethnicity also
plays role in the progression and modality
of age presentation among patients [15].
Most cases of RA in this study were from
urban areas (Table 4), which is in
consistent with what was reported in
Yemen [30], regionally [32, 33], and
globally [10, 25, 31, 34, 35]. This may be
due to better access and higher awareness
for those from urban area

The most associated comorbidities were
HTN, DM and gout. Similarly, a study in

SA reported hypertension (26.7%) and
diabetes mellitus (18.7%) as the most
encountered comorbidities [36]. Another
study implicated increased cardiovascular
events among RA patients [37].

A previous study in Yemen showed the
coexistence of ADs in Yemeni patients,
with the most frequent concurrence
between ADs was between SLE and RA
(55.6%), as well as AIH and AIG (16.7%)
[30]. Similarly, SLE and Hypothyroidism
were the most frequent autoimmune
diseases that coexist among this study
patient (Table 7). These diseases share a
similar mechanism of disturbed human
autoimmunity by the presence of
circulating  autoantibodies, increasing
concentration, and range of inflammatory
mediators [38].

Autoantibodies were seen among the
present study patients, with 98% and 57%.
of patients showing Anti-CCP and RF,
respectively. ESR was elevated among all
patients (Table 6).

A province study found that disease
activity and RF positivity play an important
risk factor for ischemic heart disease in RA
[39], while another study found no
significant  independent  associations
between characteristics of RA disease and
ventricular function, although
echocardiographic screening may have
clinical value in identifying subclinical
ventricular dysfunction, especially in older
RA patients [40]. In the present study,
echocardiographic screening showed that
about a third of RA patients had cardiac
disease manifestations. The most common
findings were for HHD (23%) and RHD
(11%) (Table 8), with no significant
associations with RA, which may be due to
association with older ages of patients and
other comorbidities seen among them as
HTN, DM and RHD.Patients who flared
had significantly worse outcomes [41].
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Over-use of joints was identified as the
most common cause of a flare [41, 42].

In this study, most patients presented with
disease exacerbations of RA, and among
them, 80% had vitamin D deficiency (Table
9). Previous work found that a low Vit D
level was not identified to be a risk factor
for RA severity or flare ups; although not
statistically significant, Vit D treatment
might be clinically effective [43]
Furthermore, among  those  with
exacerbations, 40% had infections (mainly
UTI) and 30% had hypocalcemia. Stopping
medications was associated with disease
flares in 18% of patients.

Conclusion

e RA is one of the common ADs in
Yemen.

e The disease is mostly affecting
females in middle age.

e Concurrence between RA with other
ADs was seen especially SLE (overlap
syndrome) and hypothyroidism.

e Most patients with exacerbations
showed low Vit D and calcium levels.

e Echocardiographic screening showed
associated cardiac disease manifestations
of HHD and RHD with IHD evidence,
which most attributed to the comorbidities
of HTN and DM.

Recommendations

° Standardizing management of RA
cases according to the updated guidelines
internationally to decrease severity and
complications and to obtain remission of
disease [20,21].

° Raising awareness among doctors and
patients about good follow up and
treatment for the major exacerbation
factors for the disease.

e Further population-based studies for the
assessment of the incidence and prevalence of
RA and the environmental factors associated

with the trending increase in prevalence in
Yemen are recommended.
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Abstract: This study aimed to identify the level of commitment of Yemeni hospitals in Sana’a
governorate in the application of infection prevention and control standards, and the extent of
their impact on the level of disease outbreaks and epidemics in the governorate. To achieve the
aim of the study, the descriptive approach was adopted with its both survey and analytical
parts. In addition, the questionnaire tool, and assessment and observation tool for methods and
means of infection control were used to obtain the study data. The study came to the conclusion
that the hospitals of Sana’a governorate apply infection prevention and control standards
merely to a medium degree. The risk and probability of disease and epidemic spread in the
governorate was 39%, which is high in comparison with the global standard. The study also
showed a statistically significant effect and an average positive correlation between the level of
application of infection prevention and control standards and the level of limiting the spread of
diseases and epidemics in the governorate. The study came out with a set of recommendations,
the most important of which are: the necessity of adopting and developing procedural work
guides (policies and procedures), by the Ministry of Health, to implement infection control
programs, and activating the follow-up and strict control system that ensures the
implementation of infection prevention and control standards efficiently and effectively by
administrations and workers. It also recommended organizing training programs on the
mechanism for the application of infection prevention and control standards, and working to
create job and living stability for workers as well.
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DAl e Hal) A Jlsadl 138 e g
f(Auhall Ja) Agiadl i) b lgple Slandly (goaed) (o A5l yulea 3k 520 L .1

1 Corona Virus Disease- 19.
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23 Lgands ) dahidlly eleiia dbilae Clbidiae 8 A0Vl GaleY) L85 s L2
T biedial)
by (Auhal) Jad) slaien dlsilae clidios ol (Goied Lilas) AN 53 1 aag da .3
Pl Lg¥ly i) i e a e o Lgale Byhaslly (gaal) (o BlE5) ylas
rdual) alua g 2.1
Pk b Gt dacpdll cslaall e dfase LlalSy duliall 4SS dadleal
:(A_gtﬂ sl -
(Ahall Jas) L) cbiddioadl 8 lgde Shasdly (goaell (0 LN julee Gl (g5l
Al sl -
o3 lgeads ) Ailaidlly elaia Alidlas lidine 3 A0sYs Gaba) L85 e 2all (g5
cCaria lediall
G L@l -
Gl (b)) Jad) slaia dbilae clidiis ol Gied Lilas) ANs 53 A aag ¥
o34 & AugYly pabaY) phB e aal) G Glo lede Bladly goaal) e Ll sl
Ngeass ) dalaially i
syl Al 3.1
aal 43 dad (ha (ganl) AndlSa oniagn Al Lag dacal) g Uad dad] (ha dudall 020 Lasal s
oAbl gl Gt Jl b Al el il Ll Glaagally Cilbdival sl aal
U< (geanll AadlSa zaly Cinpal Gun ((COVID-19) aaiesall UigyeS gy L) Cams
danall Gihally Glawsiall b @A Y cdaaiall Gl gall slie¥) zabl Ll Uayé ol
Hgale Hhasdly (goael) (o LB dpallall jleall Gakali (A5 8y e
1Y) Ll 8 duhall o duaal lad) oSay
g o s Gl lajliels daaal e (goaall Aa8lSe sulaag abs poaase dlesy Lo L]
Aaanl dpdany Al dahyall (Auhall Jae) clidi) g liad) i Al (il Cilaal
doneall Slacgall 8elS Gabd! daand )l ulaal) an macal 4368 alall SULY1 (ara daaly
Asall g Uad & Aalad) 5asal) Gkl daa))ll caldlaiall aslg
o B Ay i 436 Balaall gualsall bl e Lg¥ls (abaY) (i (e 2l paange 2
clsls Yy Asall (ggiaddl e lediaa) sleaily daia
9l e BN ules Gadd (ARl (LY daa aaer duplly duell Aad) M) .3
¥y bl A (e aa) (s5inas driad) uneall GEhally Cilicigal) b Lgale Bylasally
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sl Calal 4.1
Lale Slanally (5922l (e BN yules Gudad (Sgise (Ao Capaill & Auhall o)) Cargl) Juay
Cagll e Gy celaia Alilae Glbddiee b AVl pabaY) A8 e 0l B Ll
) due jall Calaal) el
@ally Clusgall 3 lgde Hlanally (goaedl (o LN duddledl juladdl o gpuall Jades L]
gl
Ngale Bladly (goaal) (o LY julae adaty slain Aadlas Glidics a5l (Sgiue ani .2
celaion Ailae b LgYly () A8 (g5ie Gle a3
o lede Blally (sl (e LGN e Gadsi (e 033 ) SlEgaally JSLa aal aniis L4
bl Jae slaioa dailae cliddi
Clidine juindy Ag¥ly Galed) A8 el Bl Jolall sl Jsn Gliagi zg AN 5
Ngale Blasdly (s50al (he sl ulaa Gaulail (suad Al sllac) o slaiin ddailas
= lele pludlly gl e Ll jule Yl e dlae IS Guks EL (53 i L6
Aagly Gl L88 e aall E Auhall dae bl
sdaapal) agas 5.1
p oY) (o Auahall 22gd Ll g AlSally dae gumgall dganl) Jiahs
1due gulagall agant) .1
lasal A lgle Hlaadly (gpaall G0 LGN ulae Gulad 30 o sguall Aulll sda Ll
AugYy (bl A e aall b elly g duaal)
:41<al) agaat) L2
35S slaiia dlsilaay duedyll Clbdical) (o da)l e Al o3l AulKdl dganll yuais
glsl Calide Jlind &3 G dawalall Bl ciltiinal o)) Glgall (e sl bl
g¥ly bl J¥) pandiilly i) dales Ll iy AS duidig g 45)all YA
I Al Aipae e 21 e cAilas Lpe 5 dane adied) 1oy cduaeal
(b (o Apde udine 26 Adiee s laes goa e gle 22 Al
sAgilajll agand) .3
22021 Gadact] — 22020 secsd (e 5l DA Lshall cupal
:\galgaly Al e .6.1
sl mgia .1
gl LRy Lieginsall Cllaeal) cifie 8 Laiat ) oaed ) GlaYly Auball dagla o
22 Sladl W (ol B Ade o LS sallll ol a8l duhal ¢ Lailly sl ddds deas)
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(B alB)) IS8 o bl Gajes lgliatg gocasall o 38K UL aan DA (e Lyl
b 8ol Gpiy Alldg ubpall £ guin oy Adatipall Jalgally clpuiiall  xdly i apaig
tClaglrally @lbud) aas jolas .1

tlaa aladl e gue st e dlie V) 5 clgdlaal sty Al ddad el

gl jalaa -

e Alsie o Lo e Auhall sda e (@laill qulally dileidd) clasteal) pan 3 Glisl) adcl
gsase calgln Al Lwiay Ayl CoSlly AR luhally Gigadlly Lol Lialad) DUl
Lalll (WHO)?  dallal) dsiall dabia tdongie sy lgle Slasdly (gpaall (e 350
5agall L gall A8 dialll yulea ¢ ((ACSQHC)daall dile ) 6 535ally Ldlall 45|
Ghsly cDlaadly Lol Gy ¢ S(CDC) e &laslly (ale) o plasdl 3Sha H(ICIA)
Ahal) 238 6] 8 Cragaad S dsans 1) Jasl)

(gl jlas -

BLaaY) Pha e 3dg¥) lld) pes o 2laeW) 25 Gl gagal Lblaall Cuilsal) dalleal
Ao By (ggaed) e s yules dils e slae WL ladlae] o5 3

thafal) Cilalhuadl 40y ali el 7.1

tob Lo lgadl LalaY) Glallacadl) (e 23e duall cills
SBHAI daal) dte i ddag jall (5920l .1

donal) sliiall ) algas vie Ganall (52 Bagage (0585 ol A (gpaall e Ble” tlgl Capag
2019 OISl dalall daiall Blyg) " hdiall b anald] L] Caan gty adedl
(312: =

t(@a gl sgaall) slay .2

dale 39ng pe aigiall e ely (gale s e o oo o) age il Al slgll ey
.(Damani, 2012, p. 21) ."dura 558 4 H&W (e Bodas de gana & & jidia
:(Outbfeak 145 Saladyl) dpdldl) ) wﬂ\ .3

G e e Aaalil) 280N Aoyl (goaell eVa e ST o e 2l Ll e
Jals adgiall Jaeall (e ST Jaear (ayall Gigan ol cglal sl ISRl i 8 5agasall 20
(Damani, 2012, p. 24) .'833a4 4aie) 858 (Sde Ao g Bodas dadljea d2laia

e gas L4

2World health organization.

% Australian Commission on Safety and Quality in Health Care.
4Joint Commission International Accreditation .

5 Centers for Disease Control and Prevention.

6 sociated Healthcare As Infection.
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A GIS e IS e iy o oS gl il xd) Gasall (1986) Ol ) Cida
"oy B IS 3k oo sl Bl e gl Sydlie diylay

lgale Blasally (goaal) o a8l ymlaa 1 AU Eiaall

S pals ad ol ye (gaed) Al als el )l ) Lo clbddnoall sl 23
L Aoy lgle Hlhaully (goaed) AadlSad ddoall juleall Gud () rwd Al Laad 2l
Gub e cOalalall 5l pmsall ) (spaall JUm) Shalia (e (s5iuee (Sl ) Jaasll il
(il 8 Jary 38 S ddgguns daasy Cileha) donall Alail) Clelaly (goaall dailSe Joa
oo Baball ABY) AT jai us (olall 13 3 L Leais cuyyal Sl Joall che Luih ey
Toe b %5 ) Glay L Glbddiae b (goaal) G o (ol AailSd Lai il diall
ALl Lmitia yied el o3 o ) BLEY) e Y SUIY) 13 i ((2017) plall 8 sl
a5l Jaall S Lo g5 %20 o ST N il Lgd Jus allall 8 52e g3 e Alhe
22 Gaaal (ya B ¢cbibitinall A8y 5] Jals (gorall AndlSal Luijh Ly agi ) Eufall 35eally
Liasye ol Glall 138 3 gpaleall dadlell 2l Gamsg e3pbadd) licLiadll (e 2all 8 55kl
(OCDE, 2019, p. 13) . afwall & gaall (ayne Jhle (e 20 JS e JBY) e
Goaad) A8l Al allly labsad) dabaidl Gldins alies oS oY) 2eall ey
o Leia 1asls dign (e led Oslalally panal) A o lgan o Bl L)l Jal
CalyeV) Guan Gl Adgall slaie¥) iled e Jgemnll Ll3a5 ) duallall cNsS5ig 5l) ASI5
Slelya] Gadi (& Wie o(Oliad = Gaild 53 g0 Jiig) (Al Ly - 0AT den (e g allal)
Ay e ) Lo Caplatial) Aol puleally Al e DU (gganl) AndlSe el (o o la
sl Jgemn Aupaind & agud Lo 5oy ¢ adinall 8 dale JS Sy il Gianye JSI Al
(goaall b Sl Bpadlell NS0l ctiad) AN (Sae a3 S Adsall calaeY) e
o 2019 ple 8 Olls lawse ol (ggaall dail<e dma o o] AS5all algall (e £S5
At Of geasal) 38 ekl Mg Aol Cpdics aojl e o cdapall @lily aang Al EDE s
o ae ) oda ilss /4.9 il Cun WL duad e BB 8 a8 oLl
AadlCd daw @l Lalll) LLid 3 (2017) aled ad bl Lagiall (ggina & Adsal) yuledl)
(2019 , 552l

pes Oully Al dniall 55 Al diad) degSal)l Cigag 38 adl) wmall e U
o Ll Glbadnaal 08 fpeat s Caaglly calaie S Slalaaia g A EYL daladl cbibdiil)
Gle Jsanll Hulas asly (ol Al e dbiladly ddle 5asa ) dsaa dile) a
e o Hhaddl Jas (8 G patlhise g Goaall Al maliy 35y g8 olacY
(Alrubaiee & Baharom, 2019, p. 10) .l LGl ladivwal)
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bl Qb dnfie cVSgg iy e Al Clawgall Clas Y dnaal o B
Al Closlens Loaddi (e aally (goael) Anil€a malipyg Laldd) el uleall ulity eagil
ASpsal Al dieas Lo sp uleal) @il Cpaas AT S5 ¢ Jall ola¥)y 5350 Glaal dadlle
donal) Gle )l Bagally dadlll llauY) &allly 2013 sle ualad) oyl (JCIA) sl
donall deadll Sules Ciblacal) sda et Cua 22019 ale S laaY) (ACSQHC)
sl o lanl (S oy Dbae 14 (8 Lisan (gl (e 51 julae Lging Bagadls Dbl
:‘;_"N\

tlgale Slaaadly (oaad) (o AlBsll Bagal) (g dujyipual) daSsal) jlira 1.2

daille 8 Clieaill aeal Lyg i dlladl) dupyedl BaY1y adiaall Bla o liad) 138 mias
ALY e (ggaall AnilKe il lajles 2iid o Glea o luaie 3G 65 (590l
V) e syl Adxlly Glaadl) Baga aend dal e o) daalieg Al aladial e
.(Halton et al., 2017, p. 278)

Gl QA e il 3kl 8 Basiall ASLaall b 8ye I TAupped) AeSsall Jlao) o5 a8
e B(NHS) dabigl) dmall Zaxill iS5 eyl Loy ulee (b 50 SBUAY Tl
(aagl) g dgasall (Al guaall Gslalally sLla¥) lslely cpaall Slislsl o O35l pae
leih dpyadl Aol ) et (S cclileadl dowlad Ll ol (Ganall e 5850
(McColl et al., .dwsdl djlaall 8 s35al) Llle Doy aoriiy o fidia alall o ghatl sty Aonas
1997, p. 88)

835> (gsin (o] Ll US) oliiels asall (e o Sl Liad Jloadll 138 sl Laiw
Gsie ol o Sl 13g] Aalal) chisall (S5 G cculsall it 8 dediall clead])
Slddl e Sally c(gpaadl e B0 aaaned Lidai Tags L35S (gpanll Aadla aliny B3sa (e
(Cambridge English Dictionary, 2021, p. 1) . ezl el O g

Hlgle Slasdly Gsal) (e LBl Lasiall Ciladdl) b payall ) Jlina 2.2

patil ol (Gl meill lbas Lulle Lo Gijine Ganall Je 55 Al daall dile)l
b AShally el Sdiy AL palie Jadd Byghileg degiie dujlas Ag cdasall dle)l
AN B9y plows cuhally (i) G A e K5 (Al dule )l daga 83S) (a9 pgle

53] aclin ADIA e (53 Uil Ll oy pedd) AeSpall (2019) sasally Ldball Al 5a) Lalll Cajas 7
hlaal Jdig ¢ el Cpuatlly el s o Aslusally Adgsesa) (gilagally sl (g pally Ll

(ACSQ, 2019, p. 4) " oxmpall Loy 3 pall clardll a3
8National health services.
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cag) Lot Ll Gledll mlll Qe gian dal (e Calaad) Jolay daliall Al
.(Harding et al., 2015, P. 5)

e ) daalie Glin ual Sl Gigadl gaiig ana 8 83U Ciyie 2010 ale diay
(Schneider -3 ))als domeall ilardll mana’ 8 Giasall ae ALY Sl Ao V) sclE )l
etal., 2016, P. 10)

Alugl) sl jlaa 3.2

Laas IS Jld (<8 adinall daal) Al aa i e 5ol JI5 Y Gpdalal) LGN clgind) b
Aalal) daal) Jlae 3 AanY) b SanY) (e Gld yeg () iy gl e Slad (s
oYl gl Jhaaly Gl daa e 5 Ll la)lie b Lol Llanay gie Cadslly
LA aal (e Lians lgie lEglly aba¥) o Blasdl Sha (3 eihall san i dllal)
pdilly LaaY) Cagladll sl s o) Gnpdially salall i) & 2l dilee dSi e
caill L3 e il o S5 ol oSe Sy (Ll el alas ~Slaly oaslsiil)
ALa\Siag dalticne ekl pigla Cargs ulae aimgy saiesal) il ) dalad) ) cpdhall (kg
(Mirza et al., 2013, p. 230). 2 ill dalasy

e sl il aa ASLAIL Dpdlad) daall daliie it ad) B S ghhall e a2 e
Aalail maes dasaty (Slsl) dea il aUai (3Uad aaagiy aaaty ggyldall Laxly daall gy y0e DS
daj adlge ddlialy 45l jighiiy dieugiy allaill 3jen DA e dug sl ) Ll aa il
Bligl ) g5 B A pabe¥) a8 e oell) dleay habiall e wial) bzl ple JS 5a0a
I Gadlye aun by S dadls ae dalail) (o 08 j el (8 aall piagl I Y oS
daall dabhia) ©oagr U 250 ladiaad) ) Leli sl Bl lebad o5 Yl clégh )
(2020 ,4uallal)

sombaladl Llas jlra .4.2

daal)l plecal daadl Gl e cilady Aaad) Jaad) SW 8 )y daall Gl aa
daally (goaall (he sl gals e Daia ¥ Vi 0585 O omag cdaall (IS (8 Cplalal) AL
Onthagall sl (andl) daluwe 20 Jadliy cdaua dile) G S A dalal) ADllly dugal)
Ghlie 8 Jealls agl lecd) (8 Clalalll Lgie L5l Koy A Laeall Gl aa aialailly
.(ACSQHC, 2019) .3)shall Llle

opaad) AdURS JLaa 5.2

rih ) A8 e Ciymg el (goae Qi Llled SSYI ALY 4 cpad) dslls
ol @il oglall cpadl due @l L ool Cadanl Adbad) b)) e 6F
(Medical Dictionary, 2009)". JsSi
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o epall Jalw (62 (eal¥) dilail allad) asill ale S e sibe e pueladl 8 Qlladl ity
ob Lo 1S5 COVID-19 dails iy Cum chonall dle )l cline 8 (al] il Lo
3 JS (e aaly Gmige oanag Bus daan sliidly egpudll o3& i) Adeld SSYI )L (gaa)
S i ¢t Slgall Sl bl 5 US (e e Liad pans <NV ea) (g byl
Gady JEeY) ) dsall Llejll cliieg lald) dallel) daal) dakiie pags A ol
oAbl Clehal) J8 el Gedd ey JE fas el Al Geed) llaalll b
. (WHO, 2009c, p. 60) « s yall Jaina (aal dasg canal) Jilgaad (o yaill dasg cdainall
thaaddd) dxlead) clana (Aabdl) claliayl) Jbas .6.2

13l 7(PPE) diadall laall cilans (2020) Lgie L5y (mha¥) e splasd) Kpe Cae
"gr Qa5 Dpeall dalgall gl e dinall dle )l ikhga dalan] deacan Lald Al
£535 Adly chlaiy cdaals ey s Ly ol tle dnadal) L i Jaud
3l g yeall duradll algally c(gpanll g5 Ao Araddll L)) Clana JLidl adiarg canll ()
(CDC, 2020) - gsaall JUy Alainall (b)) dasylall i cdlaiaall

g Laadall Dleal) Claadl (gpanill LaaY) e csall (COVID-19) L)< dnila cabales
Glare cidl M ol Jeall gy Wl 0o a2l o candl Gapall 13gd aulsll L)
@ cdly e sdle ¢ yaiwally palal) leaadtin) cu Blia 6<0 a8 Ll dadall sl
alain) Ay gsi ol alad) @l Vs Casal) Sl ) (COVID-19) s S alial) oail
(Parush et al., .alaasny) el ) 6 Laa Lgaladiiul Aoyl g dahidal) dpaddl) LlEs)) Silana
.2020, P. 15)

shalad) clgdl) ae oY) Jaladl) jliaa 7.2

Aglall ¥y caall sdie Aall @l ) sk o) oS esd @l sl salal) @l Capen
(CDC, 2021) " &) llally ¢ Jaa sl s ¢ ypuSall zlally odajlisalls

lealsy U Aklly daall Llad aal (e Lgie palaally salall clssdl (5a¥) lasial) ey
Gndl o Gus TYANA) LK) Sl jaal) dpnan anal Gind G (Janll Gl b skl
(%13) 5 b Asiiall alye¥ly salall sVl Gl (it liajaall Eili sa o
( Safety Occupational & Tocalal) eedll lgidl DA salall VL 330k Tgunal
.Administration, 2017)

° Personal protective Equipment.
1o American Nurses Association.
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28U Gl g e (gpaalls ddasiyall Slalially salall cibilal) o culuball (mas el WS
Dbl aal (HIV) dpid) delial (ali ugyds (HCV) a8 Gl ugyés (HBV)
Gigan e Ol Sl pall cujelal Sy cdunall dole )l Jlae b Calalall Gaewd I digal) Liaial
s il Gle)l 8 dale (100) JSI (9.5 S 1.4) oo b salad)l @lsVL bl
salall Lyl Jlal (Ggie dgmall el 3 dale (100) U< (3.7) GlaDl zen yal) Jas il
(Elseviers et al., 2014, p. 2) -dasall le)ll Jlae A Cplalall ) Sia KRV

idasiye bl (385000) s> &aas (CDC) lgie &ldslly ahal) Ao sylacdl S5al Gigg
Gl i oSy cbadinall b daall el e 8 colelad) (o Gsias salall clealYl
.(CDC, 2018).\ie £ 4 ¥ clilay) Cruat ) daas Lo off )

:Joad) Jlxa .8.2
idasiyall (gpally duallall dniall daliieg (CDC) lgie lislly (alya¥) Ao Slasd) 5e aigy
(WHO, 2009) allall slail paes 8 dalyally iligl jiae aal bjlacl vl Gl )il
Al ] (& deal a A Wladl) c e ledde Sylaadly (gpaall sk (e Al O s
a3 dasaall el dibiall (gpaall o Bl Gt iladlia) sl ey ¢ odasall

.(Karahan et al., 2019, p. 5) 4sliy B,k Wa,lac b Jid) callalaa)

Oy el Gl (a8 e aall duyg pia Jial) cillaliia) of (2005) cuals Juiyg,; S3s
Gla s (goaall AndlCe il pnand JleY) b cplelall Jid o) Liad sang @lld (e Sl e
paal (95K 5 ccibiglly Gaba¥l LlaY) Dha e uhg cagidhug ol dley sasn e
dae Laa¥ s dawiil slally Lnal) Lleyl) 1e IS Glo olu 50 Jial) @illalials calalal) o5l
.(Rosenthal et al., 2005, p. 392) . st yualy 12 sall

rabiddiual) Glaly aa Jaladll jlea .9.2

Cilall @y 8 Lo adiall b dendieall Cilaguiall paen’ el Glibdid) Glialy s
Uity LYl Cillaay yiliadly clalally Cadlialy spmd) ciledas culuilanlly Silugll didag]s
Slo st i) Jabie G Al yall clidid) by oY Hlaiy ailad) (i lees 7 el
JS s clanll 03¢l diaata oSl 8 Lgy BlaaY) L) e el QUESH (e 5a3e g5l
Sigh Bale] e LB Jal e dulid)l Bl dawdlly Jally pead) dabe (ge dlsye
(WHAIP, 2019) ".&l3 1) Loy diuilly ally S die Lgad) Algliall ol cils guiall

b Al LS o it Alieg Aeadiead) bl Slialy mues ae daledll Gany Gl
O Ao gana Ba9ally Al ARAY) Lall) Cuniag g ¢Cpilagall Gudle dudle iy Al
- bl Glialy ae dalaall Hlee Gudad (520 el DA (e (S Al daejdll el
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tdoaal) Ll bl 5)d) Jlea .10.2

ClS lges dpmnall clind) (e salsiall @bl gl puan’ gl ol dilejll Glls Cajd
.(Jang et al., 2006, p. 107) ."sas e g spladg AiliaS dlga lginnhy Ldea y2 o dudea

anslon sbdl ol se lajlicl allal) eladl ases (& wlfie 3 Hrae donall Lol bl a3
dpaeall LAY et lsle Al 8 gd Lol bls e Wl e sl o dones
daall Lle)ll Gbles e aidl ye Galially dalleall audy (Gilaally Claleally Gla gl
il aile o dpaeall Jalsall (el Cun cBagilill aha¥) JUy bl dases hlia
Lagad cale IS8 adinally apally caall Jladll 8 gslalally cllall Jlae 3 Jlealls
(Shinee et al., 2008, p. 435) .Fusia e JSdo Gblall e palisll 25 laie

hlie (A cnadll e Wiy cun (Balad gt dasal) o)l bl IS8 Al Gl i
Gl Lad — il daley (paaaall Guigall G el () Y] ies cdale daaay A
Lgally cdiihy dubwy Jad caban ) Qley — dsall Lle)ll ble ae aaludl dalaill
sl Hlhlaall ge 05 LSy cdaslial daall dile)ll @blis 53y L)l @ilsadl o L
cblall e 785 s a3 Gus o Patil & Shekdar, 2001, p. 211) .dalall daially 4l e
GsS5 8 Blad dlge o Lddal) 1155 Whanda Hhi pes dale daall dhaly) e dall
Aabide dnag Ay hlie aaall Gl e sueal) oiall 1 (K6 3 cdada ol dals ol duaa
(Awodele et al., 2016, p. 9) . enia (S lgie Galadll ol Lgsyly) 3y o1 13

(i) dalis Ad) Ao Aliblaal) jluaa . 11.2

Jals Al e ddaladlly 5agagall ol alall Coslanil) ) "Clddiina) 28Ua " mllaias i
A 35 L Y i 1g dgumall Slgall A1) dubee” sl Lghias (S canaall dule ) il
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Abstract: The doctor is obligated to provide the appropriate treatment to the patient, and
to take the care required by the principles of the medical profession. The doctor’s
relationship with the patient is a human relationship, and at the same time, it is a legal
relationship. According to this relationship, consensus was held in most Arab and foreign
legislation to hold the doctor accountable when he commits a negligence in his medical
behavior that is not in agreement with the behavior of an attentive physician found in the
same special circumstances that surrounded the physician in charge, with due regard for
the same specialty. The scientific development has contributed to the cure of many
diseases. However, this development was accompanied by risks on bad effects due to
medical errors. This study focuses on the practicing system of medical professions in
Yemen, and how the Yemeni law addresses the doctor's civil responsibility for the medical
and professional mistakes. It also examines the nature of the doctor's medical
responsibility, the standards for the doctor's commitment in taking care of the patient, the
time when the doctor is asked about his mistakes, the criteria by which the mistake can be
assessed, and the means that can be used to prove the medical mistake. Due to the lack of
the legal rules, as well as the lack of specialized researches and studies in the Yemeni
library in relation to this study's topic, this research intends to achieve the objectives
mentioned above to provide solutions for controlling the phenomenon of medical errors,
which is still an area that many countries, including Yemen, worry about.
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