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Abstract: The novel SARS-CoV-2 belongs to the beta coronaviruses and causes a severe pandemic disease named as COVID-19.
In late December 2019. WHO situation reports on 11 March 2020, declared that COVID-19 a pandemic due to its global spread.
All Arab countries have reported COVID-19 cases. The confirmed cases of COVID-19 pandemic in Arab gulf countries were
reported in the United Arab Emirates, Iraq, Bahrain, Oman, Qatar, Kuwait, and Saudi Arabia, respectively. The fatality case rates
in Gulf Countries are less than 1% in Oman, UAE, Kuwait, Bahrain, and Saudi Arabia, yet it hits 7.5% in Iraq. In this manuscript, we
try to interpret the pandemic statistically in gulf countries, especially in Iraq. Additionally, the distribution of COVID-19 confirmed
cases based on ABO blood groups were investigated. Epidemiological analyses revealed that a decreased risk of infection
was attributed to blood group O compared to non-O blood groups, whereas people with the A and A.B. blood groups showed
the highest risk for COVID-19 infection. Besides, high risk for diabetes, cardiovascular disease, blood clotting, and interleukin
secretion was also related to blood groups in different orders. Accordingly, patients with a specific blood group that are associate
with the above diseases should be under strict medical surveillance when infected with COVID-19 to reduce complications and
severity. This study provides further confirmation for the previously reported correlation between the ABO blood groups and the
susceptibility to COVID-19 infection.
KeyWords: COVID-19, Blood type, Gulf countries, Epedemic statistics.

Introduction
One of the B- coronavirus was responsible for the last
outbreak of pneumonia cases, which recognized in December
2019 in Wuhan, initially the virus named by World Health
Organization to a 2019- novel coronavirus (2019-nCoV).
Officially WHO called the disease as COVID-19 while the new
virus named SARS-CoV-2 by Coronavirus study group. Chinese
researchers isolated the virus responsible for COV-19 on
7 January, 2020, and came out to the genome sequence of
SARS-CoV-21,2,3; it is enveloped non- segmented positive-sense
RNA virus with 96.2% identity to a bat CoVRaTG13, whereas
it shares 79.5% identity to SARS-CoV. Genome sequence
analysis suggests that bat is the natural host of virus origin,
and it might transmit to humans via unknown hosts. SARSCoV-2 could use angiotensin-converting enzyme (ACE2) as
a receptor that encoded on lung alveolar epithelial cells and
enterocytes of the intestine4,5,6 just the same for SARS-CoV7,8,9.
Rapid Spreading of COVID-19 across the world led WHO
declaring it a pandemic on 11 March, 2020. As an emerging
acute respiratory infectious disease, the virus responsible for
COVID-19 secreted out of respiratory tract, spread for distance
by small droplets through coughing and sneezing beside
direct contact among persons for a low infective dose10,11. The
epidemiological investigation suggests that the incubation
period is almost 1-14 days, mostly 3-7 days; the virus is
contagious during the latency period and high transmissible,
especially for the elderly and people with serious diseases.
Patients with COV-19 presented common symptoms such as
fever, malaise, and dry coughs. However, not everyone who
was infected shows the symptoms of the disease. The blood
groups and their related antigens might be associate with the
immune response against COVID-19.
Additionally, ABO antigens may increase the susceptibility
to viral infection12,13. Blood groups were distributed among
1
2
3

Ministry of Science and Technology, Baghdad, Iraq.
Al-Nahrian University - College of biotechnology, Iraq.
Department of Horticultural Sciences, UTCAN, University of Tehran, Iran.

Corresponding author: raghad1974@yahoo.com

the human population and varied across populations and
geographical regions. The four blood groups were known
for their critical role in blood transfusion. Humans received
incompatible blood, powerful naturally-occurring anti-A or
anti-B antibodies could cause a blood transfusion reaction,
as well as many other diseases, are related to blood groups
such as diabetes, cardiovascular disease, viral infections, and
interleukin production. Many other criteria other than the
virus strain itself may have an influence such as season and
temperature, sex and age of patients, blood group, sanitation,
and alienating strategies as well as the early discovery of
infection by COV-19. Early diagnosed infected persons limited
the rate of virus transmission to others, controlling the
outbreak and decreased the rate fatality of COVID-19 disease.
The statistical situation for the pandemic
Traditional first confirmed infection in Gulf countries
The Neighboring countries belong to Gulf take their
containment measures after the first confirmed case of
infection to lessen and prevent the incidence of infections
with COVID-19; the origin of first diagnosed COVID-19 will
present in the table (1) for Gulf countries. Data presented by
WHO for confirmed cases of COVID-19 regarding Arab Gulf
countries revealed that Iraq came at the third number of cases
at 5-March, keeping forth position till 8 April. While Iraq had
the fifth and sixth positions in total confirmed cases at mid
of April and 19 April, respectively, the infection situation also,
revealed that the total number of confirmed cases at 19 April
was bellowed other countries that recorded the first case at
the end of February 2020 such as Qatar, Kuwait, and United
Arab Emirate. On 28 April- 2020, Iraq became the last position
among Gulf countries.
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Table 1. The origin of the first confirmed case of COVID-19 at Arab Gulf region.

Figure 1. Confirmed cases and Deaths of COVID-19 in Gulf Countries for March- April.
Confirmed cases of COVID-19
COVID-19 regular prevalence data were obtained from the
official website between 19 March- April 2020. The charts have
been designed to describe the infections in the Gulf area; total
cases were analyzed for confirmed infection and deaths in Iraq,
Kuwait, Saudi Arabia, UAE, Qatar, and Oman with the first case
of infection and its origin. On the other hand, early confirmed
the first case in Saudi Arabia began may be the reason for its
higher count of cases, as illustrated in figure (1). Many reasons
may be attributed to the relatively low incidence of confirmed
COVID-19 in the Iraqi population, high temperature (reached to
30-32 in April), prevention of socials aggregation such as Friday
prey, religious occasions, closed schools, and Universities. Iraqi
hygiene practices were outstanding in streets and houses;
they almost wear gloves and masks, wash their hands with
soap, shopping with care avoiding aggregation. Other factors
may influence infection, such blood group, in which blood

group O is more abundant in the Iraqi population; researchers
found that individuals with blood group O are more resistant
to infections, including SARS and COVID-19. Also, vaccination
strategies for the Iraqi population that taken on during past
decades; vaccination of BCG and Measles may induce immune
responses against COVID-19 infection.
Data collection
COVID-2019 regular prevalence data were obtained from
the official website of (14) between 20 January and 18 April
2020. The charts have been extended to a collection of 18
governorates. Figures indicate a growing tendency against the
disease network in the total incidence of COVID-2019. There
was a persistent rise in the number of reported cases between
one-day cases and cases the previous day. The frequency of
newly reported cases of COVID-2019 and descriptive statics
is evaluated in a detailed review of the results. Also, the pie
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chart shows the proportion of Iraq confirmed cases who
acquired COVID-19 overseas by region, including a category
for acquired at traveling, which represents the cases acquired
while traveling on visits to religious shrines trips.
The traditional infectious disease prediction model
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In February 2020, it was first reported that the ongoing
global pandemic was transmitted to Iraq, the first recorded
cases of COVID-19 infections were identified in Najaf on 22
February 2020. In Iraq, illness is stigmatized, and many Iraqis
are worried not to pursue medical treatment and get screened,
which may contribute to inadequate numbers of cases.
Quarantine has a certain stigma. Although 0.20 percent of the
population of the KRG was checked, just 0.05 percent of the
rest of the world was evaluated, and the possible disparity in
overall positive statistics in the area and the rest of the nation
was then illustrated. The first case was reported on 1 March
of COVID-19 infection in Iraqi Kurdistan. The first fatality of the
epidemic in Iraq is 3 March. It had been confirmed in the district
of Sulaymaniyah.
The number of cases has risen to 67 on 4 March. The
following day in Babil and Maysan, two new deaths were
recorded. On 14 March, two patients died, on 18 March a death
count rose to 12, and 10 new cases were identified, out of
105. Fifty new cases were reported on 24 March. The Ministry
of Health has reported that there has been a minimum of
75 recoveries and 27 fatalities. On 25 March, the number of
recoveries went up to 89, and 30 new cases were reported.
The first case identified in the town of Ishaqi was the Saladin
Governorate, thus verifying the virus for the first time in all 18
Iraqi provinces. On 5 April, there is a regular increase of 83
new cases in the number of confirmed cases and, thus, a total
of 961, with 279 reported cases. On the same day, five new
deaths were also confirmed. Both Baghdad, which saw a rise
of 27 and Erbil, the capital of the KRG, which saw an increase
of 18 cases, was due to the large increase in the incidents. The
cases of Erbil is linked to a prohibited funeral meeting held on
21 and 23 March, which will continue to increase with inquiries
and checks. On 15 April, a total of 15 new cases, the lowest in
a single day since 21 March, were recorded.

Figure 2, showed that among all areas of Iraq, the number
of portable infections, which we find is the largest in Baghdad
city 22%, and then Najaf by 21%, while Erbil and Basra share by
13%, and Suleimaniya has risen by 11% and Karbala by 6%. As
for the other southern Governorates, it was 3-1% in contrast
to the Central Governorates and Kurdistan. Everybody had
zero levels of Anbar, Nineveh, Salahuddin, and Maysan. Such
percentages are due to the religious visits to central and
southern governorates and trade crossings in Iraqi Kurdistan
provinces that have been listed above.
In Baghdad’s highest mortality rate, the rate of recovery
expressed in the number of cases, accompanied by Najaf’s
23 percent, and Suleimaniya 17 percent, whereas Dohuk also
accounted for the lowest mortality level, which was 3 percent,
in Kurdistan; That could be attributed to the injured’s age, safety
or other causes that we may address later. In Karbala, the 7
percent, and the level for in the regions with maximum rates.
The Governorates of Anbar, Saladin, Babil Maysan, and Nineveh
had zero recovery rates it’s the same infection case. (figure 3).
Descriptive statistics of COVID-19 epidemic plateau in
Gulf countries
The process of statistical analysis of a sample of data and
use it to conclude its population includes the use of descriptive
static for COVID- 19 in Gulf countries (table 2). We can test and
start investigating causal relationships within infection data
and country information with inferential statistics. We pursue
useful information or models for data mining, especially in
those which can be used to predict the epidemic development
of COVID-19.
Descriptive statistics were reported for total Bahrain
confirmed cases (M=233.77, SD=406.37, min=0, mix= 1744)
and the confirmed cases of Iran with difference in area and
population (M=1487.03, SD=24062.33, min.=0, max.=79494)
and Iraq with others’ countries (M=241.31, SD=433.38, min=0,
max=1482). The shortened COVID development cases in Oman
comprised 8 Golf countries of a small public people (M=72.02,
SD=229.97, min=0, mix= 1069) also and Kuwait the confirmed
cases have intermediate descriptive statistics’ (M=187.06,
SD=373.85, min=0, mix= 1658). The means for Saudi Arabia

Figure 2. Prevalence graph of confirmed cases of COVID-19 in Iraq.
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Figure 3. Dounut chart displays the proportion of reported Iraqi COVID-19 confirmed cases, deaths, and recoveries sofar.
were highly infectious in few months (SD=1955.04, M=1678.42,
min.=1, max.=7142) for others of Golf countries have foreigners
and expatriates more than 2% (Qatar and UEA), so the max of
cases was ≤ 4500 and meant ≤ 450.
Skewness is the peakedness or flatness in COVID-19 cases
that can be predicated the country statement in epidemic
growth or stability. Statistics of the asymmetry of vector
distribution was strongly distorted in all Gulf countries. Oman
> UEA > Qatar > Kuwait > Bahrain > Iraq > Iran>Saudi Arabia
became extremely biased countries. The degree of skewness
determines how symmetrical the distribution of a variable
is. The variance tests the component distribution accuracy.
Nevertheless, we think that in every Gulf country, organizing
is a grant that can be linked to the similarity of infection types,
food, and living habits. Skewness in coved confirmed cases
was represented in kurtosis. Kurtosis is the calculation of
outliers found in the distribution, the values for asymmetry
and kurtosis of ±2 are considered appropriate, but most Gulf
countries were disrupted by regular kurtosis means, Oman >
UEA > Qatar > Kuwait > Bahrain > Iraq > Iran>Saudi Arabia.
The current case fatality rate (CFR) of COVID-19
CFR is the ratio between confirmed cases and deaths, the
figure 4. the number of confirmed COVID-19 events, and the
total number of fatalities is seen in contrast. In every individual
illness, there is no specific CFR statistic. The CFR differs from
location to position and typically shifts with time. There are
significant differences between the CFRs in Gulf countries,
which are less than 1% in Oman, UEA, Kuwait, Bahrain, and
Saudi Arabia, hitting 7.5% in Iraq and 8% in Iran. The Gulf
Countries vary in material capacities in the medical knowledge,

Table 2. Descriptive Statistics for COVID-19 in Gulf countries.

and other professional capabilities of trained administrators
and Iraq is the competence of health personnel, who in recent
years, have assisted emergencies.
However, it does not imply a fair assessment of the real
likelihood that someone would die of COVID-19. Many cases are
asymptomatic versus symptomatic, or whether the same test
criteria apply to countries. The actual mortality rate remains
uncertain without more and more systematic monitoring and
reporting standards. To consider and direct decisions taking the
CFR variations. CFR will assist us in recognizing the disease’s
nature and what to do with it since CFR is a very weak metric
for a small sample size mortality event. As time goes by, the
CFR continues to slip.
Relationship between ABO blood group and COVID-19.
When comparing total cases of COVID - 19 in Gulf countries
with the origin of their first case as Iran, which reached to
92542 at 28-April 2020, this may contribute to other factors
such as blood group and their associated diseases such as
diabetes, hypertension, and cardiovascular diseases. Blood
group O is more abundant in Iraqi, Kuwait, Oman, Saudi Arabia,
and UAE population; researchers found that individuals with
blood group O are more resistant to infections, including SARS
and COVID-19 while, blood group A may need more attention
to prevent infection12. This assumption may differ due to
antigens of blood group A on different cells that can act as
binding adhesion receptors, which allows COVID-19 to adhere
and enter the cells via the ACE2 receptor. On the other hand,
anti-A and anti-B antibodies that circulate in blood group O
persons may be part of the first natural defense mechanism
against viral infection.
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Figure 4. The case fatality rate of the ongoing COVID- 19 pandemics in Gulf countries.
The blood groups consist of two antigens, A and B antigens; to human cells, which explain its rapid spread throughout the
they are produced by the ABO gene and are autosomal world.
codominant. The group O phenotype is an autosomal –
According to epidemiological study as well as in vitro
recessive phenotype due to the homozygous inheritance of study, Guillon et al.16 hypothesized that group O persons are
two null ABO alleles; group O also express the H antigen, the more resistant to SARS-CoV due to ABO antibodies and could
biosynthetic precursor to A and B antigens. In addition to red decrease the rate of infection throughout the population.
blood cells, ABH antigens are widely expressed in many other The same pattern of distribution of blood group17 O, A, B, AB
tissues and secretions, such as intestinal mucosa, kidney, occurring in the order O > A > B > A.B. were reported in the
heart endothelium, and other organs. For such reason, the studies from neighboring countries; Saudi Arabia18, Kuwait19,
virus, which displays many glycosylated regions, could adhere Iran20. Although, protection from infection may be influenced by
to another organ such as intestinal mucosa. One of the most the ABO antibodies titer, secretor status, and the incidence of
attractive areas of research is to find whether blood type and group O in population. High titer of anti-A (1:256) gave effective
their natural antibodies could reduce the spread or severity of blocking to infection, while the lower titer was ineffective15.
the infection.
Other factors may affect, such as the environment of the
On the other hand, many types of research were focused population as industrialized countries tend to be less in ABOon the role of blood group in infection incidence of many antibodies titer. A non-secretor phenotype would also nullify
pathogenic bacterial species as Enterotoxigenic Escherichia viral neutralization since viral transmitted from a non-secretor
coli, Vibrio cholerae, Pseudomonas aeruginosa, as well as many lacks ABH expression. The result of Zhao and others21 a
viruses as norovirus, Norwalk virus13, and Hepatitis B virus14. significantly increased risk of blood group A for SARS-CoV-2 in
The most accepted theory is that antigens of blood group on comparison to group O. The differences in significant antigens
different cells can act as binding receptors that allow bacteria present on the surface of red blood cells and other epithelial
and viruses to attach and enter the cells15. On the other hand, cells have significant clinical importance. These antigens have
anti-A and anti-B antibodies may be part of the body’s natural proved the association between ABO blood group and several
defense that takes place to prevent infection or limit it.
serious diseases22; besides infections, the most important is,
The original severe acute respiratory syndrome outbreak cardiovascular disorders, diabetes and IL-6, and IL-10, IL-18,
caused by SARS-CoV in winter of 2002 to 2003 which infected which may affect the infection with recent pandemic SARS8000 persons worldwide, with a fatality rate of 10%; SARS- CoV-2 (table3 ).
CoV is an enveloped RNA virus which adheres to host cells
Many researchers ensured the involvement of ABO blood
via viral adhesion glycoprotein the spike protein 210-230 group and diabetes; it was found that blood type O had a lower
kDa with 23 potential N- glycosylation sites15. The analysis of risk of type 2 diabetes mellitus23. Another work found that the
glycan structure showed a wide range of structures, including B group was more prevalent in diabetic patients24,25.
complex N- glycans with 2 to 4 antennae capable of supporting
Hypertension has a significant impact on the health of
ABH epitopes. The primary host target cells of SARS-CoV are communities in the whole world; it suspected to link to the
respiratory and gastrointestinal mucosa, so its likely most ABO blood group via genetic determine at conception and
human isolates express ABH antigens on the S protein and remain fixed for life. Hence, its frequency distribution follows a
host envelope GSLs; expressing A antigen can be blocked known pattern governed by gene transmission from generation
by monoclonal anti-A and human anti-A16. Recent pandemic to generation and varies with the race and geographical
COVID-19 is similar in structure to SARS-CoV regarding its distribution of the human being26. There are reports of
spike protein, which is called NSP15; scientists from the U.S. increased cardiovascular (CV) risks in different blood groups
found 89% identity to NSP15 for both viruses. However, spike (non-O group), and an increase in B.P. is considered as a
protein for SARS-CoV-2 is 10-20 times more likely to attach common CV risk27.
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Table 3. Relationship between ABO group risk factors and diseases.
A study that came from Iraq suggested that blood group
O is at risk of hypertension and total cholesterol, followed
by group A, B, then AB28. Coronary Artery Diseases in Iranian
Patients is more prevalent in blood group O comparing with
another group29. Other estimation of hypertension gave the
percentage as follows B (8.7%) followed by group O (7.6%)
group A (3.7%) and group AB (1.9%). Inflammation interleukins
are also associated with ABO blood group; ABO antigens O and
A2 are associated with increased IL-10 levels and decreased
VWF level, and that the ABO antigens also influence the levels
of sTF in Patients to have Artery coronal syndrome which is
associated with disease outcomes in ACS patients30.
Since the emergence of COVID-19 many types of research
were conducted to determine specific comorbidities associated
with increased risk of infection and worse outcomes with
the development of increased severity of lung injury and
mortality, the most common comorbidities in one report
were hypertension (30%), diabetes (19%), and coronary heart
disease (8%). Diabetes has emerged as an essential risk
factor for severe illness and death from COVID-1931. Diabetes
was present in 19% of COVID-19 cases in Wuhan, China, and
non-survivors were significantly more likely to have diabetes
than survivors (31% vs. 14%, P= 0.0051). While another study
found that 27% of patients achieving the primary endpoint of
intensive care unit (ICU) admission, mechanical ventilation,
or death, compared with 6.1% if none of these complications
occurred. Also, Bruce Bode et al.32 in the USA diagnosed
that diabetes and uncontrolled hyperglycemia frequently
occurred among COVID-19 patients who had a particularly
high mortality rate reached to 28.8% in diabetes patients who
infected withCOVID-19.
A Chinese study dealing with immune markers in severe
cases of COVID-19 found that baseline of IL-6 was significantly
increased in patients with severe type, which is ensured by
the maximal body temperature during hospitalization and
C.T. findings. Baseline IL-6 was also significantly linked to the
increase of baseline level of other immune markers, the CRP,
lactate dehydrogenase (LDH), ferritin, and D- Dimer33. The
increase of baseline IL-6 level suggests that it may positively

correlate with the cytokine storm syndrome of COVID-19. An
early study by Jaques34 demonstrated that a surface viral
protein from the SARS virus directly stimulated the production
of tumor necrosis factor (TNF)- and interleukin.
Recent pandemic SARS-CoV-2 is similar in structure to
SARS-CoV regarding its spike protein, which is called NSP15;
scientists from the U.S. found 89% identity to NSP15 for both
viruses. However, spike protein for SARS-CoV-2 is 10-20 times
more likely to attach to human cells, which explain its rapid
spread throughout the world. Proteome analysis derived from
online NCBI databases showed existing the following:
•
•
•
•
•
•
•
•
•
•

A polyprotein orf1a 7096 amino acid long
(QHD43415.1)
A surface glycoprotein “Spike” (1273 aa - QHD43416.1)
ORF3a or structural protein E (273 aa - QHD43417.1)
An envelope protein (ep – 75 aa - QHD43418.1)
A membrane glycoprotein (MGP – 222 aa - D43419.1)
ORF6 (61 aa - QHD43420.1)
ORF7a (121 aa - QHD43421.1)
ORF8 (121 aa - QHD43422.1)
A Nucleo capsid phosphoprotein (419 aa QHD43423.2)
ORF10 (38 aa - QHI42199.1).

Conclusions
The present research has shown that for the COVID- 19
epidemic, an epidemic spike somewhat of an epidemic height,
owing to the length of the height cycle from week to month and
beyond. For this, the epidemic spike is emotional rather than
a strong epidemic. Accurate enough, as figures and quadratic
growth are contained here, are the details necessary to discern
between early exponential growths.
It is also noteworthy that the fit isolates of January 20/2020
are a deciding moment for the creation of the gulf breakup
among the Gulf States. It has been predicted that growth would
not be exponential and that they would get degrees slowly off
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in response to demographic changes and interventions. The
case fatality rate in the gulf community is already still below 5
percent, but monitoring measures should be optimistic that this
will not rise. Significant gaps in our knowledge of epidemiology,
community prevalence, and clinical spectrum of infection and
disease need urgent definition.
After its diagnosis as a causative agent of pneumonia cases
in China, COVID-19 has become a pandemic and affects almost
all places in the whole words. Arab countries in the Gulf region
recorded their first case of infection from persons who came
from Iran. Arab countries became alert for the new pandemic
disease and gave serious attention to overcome COVID-19.
Blood group is One of the most critical subjects in controlling COVID-19 and its severity; many serious diseases link to
blood group either through antigens located at the erythrocyte
or encoding different genes that correlate to diseases. Diseases
such as hypertension, diabetes, coronary heart disease, cytokines secretion as well as infection by the virus itself. Knowledge
of disease history to a person with COVID-19 allowed proper
cure, observation, and treatment to avoid the severity of the infection.
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