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ABSTRACT

Background: COVID-19 is an ongoing disease that caused, and still causes, many
challenges for humanity. In fact, COVID-19 death cases reached more than 4.5
million by the end of August 2021, although an improvement in the medical
treatments and pharmaceutical protocols was obtained, and many vaccines were
released.
Objective: To, statistically, analyze the data of COVID-19 patients at Alshifaa
Healthcare Center (Baghdad, Iraq).
Methods: In this work, a statistical analysis was conducted on data included the
total number, positive cases, and negative cases of people tested for COVID-19 at the
Alshifaa Healthcare Center/Baghdad for the period 1 September – 31 December
2020. The number of people who got the test was 1080, where 424 were infected and
the rest of them were not.
Results: The study showed that males’ infection and death cases were higher than
females by more than double, despite the population ratios of the two genders being
almost equal. Furthermore, as the age of patients is older, the chance of death is
higher. Death cases were lower in December than the previous three months, which
could be attributed to lower infection cases compared with the previous months.
Conclusions : We can conclude that the peak of infected ages was the same as the
other countries. Hence, the number of checked children was low, while we have the
peak around the 40s and 50s. Females’ death cases were much less than males, which
could be attributed to the genetic influence and the higher responsibility that
females showed than males to prevent the disease’s spreading.
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INTRODUCTION

The continuous spreading of the recent highly contagious coronavirus disease “2019
novel coronavirus or 2019-nCoV (COVID-19)” is driving the world to a very distressing
stage. The disease has severe adverse effects on the world’s economy, human life aspects
like employment and education, and physical and mental health of individuals.1 However,
the source of the virus was not discovered yet, but it is anticipated to be transmitted from
animals. Since this virus belongs to the corona virus family, it was called SARS-CoV-2,
where the first SARS-CoV-1 viruswas discovered in 2003.1,2 Therecent virus, SARS-CoV-2,
main issue is its high transmission rate, which resulted in an out-of-control pandemic.2 As
the numbers of infection and, definitely, mortality increased, governments declared lock-
down on factories, transportations, schools, and any other gathering places, as an attempt
to stop the infection.3 Unfortunately, not all countries succeeded in these attempts; in fact,
the overall situation shows that these regulations were not enough and the virus continues
spreading.4

After one year of its detection, SARS-CoV-19 had a modification when genetic muta-
tions occurred and resulted in a new type of it named novel coronavirus. This was not
the only change in the virus structure, where a continuous modification is occurring and
new versions of the virus are mutating. However, it was noticed that SARS-CoV-2 affects
children’s health in much less order than other age categories. In fact, as much as the age
increases, the possibility of having severe illness conditions and death increases.2

Different protocols of therapy were used to treat COVID-19 patients; these included
different types of medications, practices, types of food and herbs, etc.3,4 As a result, the
mortality rate decreased gradually comparing with the first period of the disease spreading.
These treatment methods were accompanied with developing many vaccines from different
countries and companies, where a tough competition was undertaken to come up with a
solution for this pandemic.5 Recently, many vaccines were certified, although there is a
doubt about their total performance and future side-effects. Many people got COVID-19
vaccines, one or two shots, and it is anticipated to have a decrease in the infection and
mortality rates.6

Previous works aimed to document the health situation in Iraq and the challenges that
faced the country at the beginning of the pandemic. However, strains of SARS-CoV-2
were associated with various degrees of severity, from flu-like symptoms to death, where
recently high virulent strains appeared. Yet, the pathogenesis of these deadly epidemics is
unclear.2,7–9 In our previous work, data were analyzed from the Alshifaa center in Bagh-
dad from April to May 2020.9 In this work, the data of COVID-19 cases reported from
the Alshifaa center in Baghdad for the period 1/Sep-31/Dec 2020 are reported. We stud-
ied COVID-19 cases in one of Iraq’s COVID-19 centers to provide a brief summary of the
epidemiology and history of SARS-CoV-2. The other aim was to review the epidemiology,
pathogenesis, and clinical characteristics of patients infected with SARS-CoV-2 to better
understand this deadly coronavirus and suggest prevention, treatment, and management
strategies. It is worth mentioning that by the beginning of Jun 2021, the number of cases
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has dramatically increased in Iraq, and now more than 2K cases are recorded daily. Also,
death cases had the same behavior.

METHODOLOGY

The total cases of COVID-19 were collected from Alshifaa Center in Al-Rusafa side of
Baghdad, which is located in the Medical city, for the period September 1 to December 31.
At that period, 1080 individuals did the COVID-19 PCR test that divided into 656 negative
and 424 positive cases. However, among the positive cases, 164 death cases were recorded.
The study covers the period that started in late summer when it is hot, and ended in the
middle of winter when it is mild cold.

To obtain realistic outcomes, it is necessary to understand the population’s age cate-
gories. Data of population were acquired from the ministry of planning and graphed in
Figure 1. It was reported that males and females’ ratios in Iraqi society are 50.5% and 49.5%,
respectively. Moreover, 70% of the population live in the cities, and 30% are in the rural
areas.10

Figure 1 Population distribution according to the age categories.

For statistical analysis, t-tests were used for the determination of statistical significance.
P <0.05 was selected as the level of significance. Data are expressed as means±SEM. Data
are displayed as grouped-plot summary data andColumn Scatter plot. All calculations were
performed using Excel and Prism Plot Software. Figure 2 shows the detailed statistics of the
cases
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Figure 2 Total suspected people who tested for COVID-19 virus at Alshifaa Center.

RESULTS AND DISCUSSION
Type of cases

The total number of patients who had the COVID-19 PCR test at the Alshifaa Center
from September 1 to December 31, 2020; was 1080, divided into 670males and 410 females.
Among the 670 males, 400 were negative, 270 positive, and 114 out of the 270 positive cases
ended with death. While among the 410 tested females, 256 were negative, 154 were posi-
tive, and 50 died. By dividing the number of positive cases on the total number of tests of
each gender, the ratios of males and females are 40.3% and 37.6%, respectively. From these
numbers, it can be noticed that males had a slightly higher ratio of infection than females.
It is good to mention that the number of males in Iraq society is marginally higher than
females based on data from the Ministry of Planning10 (50.5% males and 49.5% females).

Figure 3 shows the age distribution of all patients, males, and females cases. Thedistribu-
tion of positive cases has the bell shape, where the patients of 45 years and older showed the
highest rate of infection compared to other age categories. The same behavior can be seen
in both male and female graphs. The age and gender distributions are not so different from
the overall distributions, where those show that males are more susceptible to COVID-19
infection than females. Furthermore, the elderly people had infection rates higher than the
younger generations.11,12

Similar results are reported in many publications, where children are “more likely”
expected to have amild or asymptomatic infection.13,14 The scientists revealed that themild
to asymptomatic infection happened due to many facts: first, the expression of SARS-CoV-
2, Angiotensin-converting enzyme 2 (ACE-2), within the nasal epithelium is lower in the
younger age groups.15 Second, higher levels of cross-neutralizing antibodies can be found
in children. Third, interleukin-6 (IL-6) and tumor necrosis factor type alpha (TNF-α) are
low produced. The limitation in the inflammatory response is assigned to the immature B
and T-cells, and higher regulatory T-cell response in the childhood age.16 However, adults
could get severe to deadly symptoms due to the mature immune system and IL-6 and TNF-
α proinflammatory cytokines production, resulting in cytokine storms that cause organ
injury. Moreover, the spike protein (S) of the COVID-19 virus enhances the entry into
human cells via Fc receptors. As a result, elderly people may be even more susceptible to
COVID-19 because they have more afucosylated IgG, which has a higher affinity with Fc
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Figure 3 Age distribution of Alshifaa Centers’ patients. A) total cases, B) male cases, and C) female cases.

receptors.17

Death cases

By analyzing the death cases data, it can be noticed that as the age increases, the probabil-
ity of death gets higher. Although the highest number of death cases was at the age category
of 61-65 years as shown in Figure 4, the numbers of the older categories were higher due to
their lower population. Here, the death cases of males were 114, while females’ cases were
50. By considering the positive numbers of both genders, males were higher than females.
In order to obtain a realistic comparison, the numbers of death cases were divided on the
positive cases numbers; calculations showed that the males and females ratios were 42.22
and 32.5, respectively. Hence, it can be concluded that males tend to die by 23% more than
females, Figure 5 shows the cases number.

By analyzing males’ death cases that are presented in Figure 6, it can be noted that the
age categories of 46-60 years had similar death rate ratios, keeping in mind the variation in
population numbers. However, a remarkable raise is noticed in the 61-65 years category,
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Figure 4 Age distribution of total death cases number for COVID-19 patients at Alshifaa Center.

Figure 5 Male vs. female death cases numbers of COVID-19 patients at Alshifaa Center.

where this age could be more susceptible to develop severe illness symptoms and death
because of COVID-19. The higher age categories were lower in Figure 6 but almost the
same, or higher, when divided on the population numbers. Similarly, the age category 51-56
years of females showed a remarkable increase in death cases as shown in Figure 7. However,
the death distribution of females was different from males. It can be noticed that another
raise occurred in the age category 71-80 years, although the population is less, whichmeans
a higher prospect to die. This could indicate that women aging 71-80 years have a higher
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probability to die than males of the same age.

Figure 6 Age distribution of males’ death cases number of COVID-19 patients at Alshifaa Center.

Figure 7 Age distribution of females’ death cases number of COVID-19 patients at Alshifaa Center.

In a previous analysis of data obtained from the Alshifaa center;9 we also concluded that
males had a higher tendency to die than females. Our finding was not away from other
studies,6 and the explanation of this occurrence was attributed to the sex hormones and
genetic differences. In other words, the estrogen receptors block and decrease the infection
rate in females. Another reason could be the coronavirus receptor (ACE-2), which could be
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affected by men’s hormones,18,19 where the ACE-2 hosts the SARS-CoV-2 and binds with
when the virus enters the human cells.20 TheACE-2 is existing in different organs cells, such
as the epithelial cells of the lung alveolar, small intestine enterocytes, and smooth muscle
cells.21 The ACE-2 is also found in cardiomyocytes cells, cardiac fibroblasts, and coronary
endothelial cells in heart failure cases.22,23 It is good to mention that the ACE-2 is higher in
healthy, renal disease, and diabetic men compared with women.24

Death cases distribution with time

Thestudywas conducted for fourmonths in 2020; namely: September, October, Novem-
ber, and December. This period is considered as the end of summer, the fall, and the begin-
ning of winter. FromFigure 8, it can be noticed that the number ofmortality cases increased
gradually from September toNovember but decreased inDecember, where the lowest death
cases were recorded. These findings are attributed to the decrease in the infection cases,
which is in the same context with the global infection data from the worldometers web-
site. Iraq showed a decrease in the infection and mortality rates during December 2020 and
January 2021; later, unfortunately, these rates increased fast and the highest infection rates
were recorded since the beginning of the pandemic.

At the beginning of March 2021, the first batch of COVID-19 vaccines arrived in Iraq.
Since then, people have started getting vaccines, which could decrease the infection and
mortality rates. It was anticipated to have a decrease in these rates in the next period if
people get the vaccine, but the reverse scenario happened because people didn’t consider
vaccination seriously.

Figure 8 Death cases distribution by months for COVID 19 patients at the Alshifaa Center.
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FUTURE PERSPECTIVES

Iraq had big progress in the molecular level diagnosis of COVID-19; Iraq increased the
molecular diagnostic labs from three laboratories in the whole country at the beginning of
the pandemic7,8 to one laboratory at each governorate and more than five labs in Bagh-
dad. The ministry of health is also permitting the private sector laboratories if they fulfill
the requirements. Yet, Iraq still has no gene sequencing technique, which is widely used
in many countries to detect new strains. Some central laboratories started using the qPCR
kits that could detect the positive cases of new strains.7–9 Other than the gene sequenc-
ing, Iraq lacks techniques of neutralization techniques, clustered regularly interspaced short
palindromic repeats, and CRISPR-associated protein 9 (CRISPR/Cas 9) to detect the virus
strains.25 Instead, Iraq relies on the qPCR as the only technique to detect the virus.

On the level of the vaccines, Iraq used three types of COVID-19 vaccines in early 2021;
namely, Sinopharm, AstraZeneca, and Pfizer. Aswitnesses, we can say that the Iraqi govern-
ment is pushing the people hard to getting the vaccine and complying with the protection
procedures.

CONCLUSIONS

A database of COVID-19 tests, infections, and mortality cases at the Alshifaa center for
the period September 1st, 2020 to December 31st, 2020 was analyzed. The maximum and
minimumnumbers of infections and deaths were in November andDecember, respectively,
where the infection and mortality rates of males were higher than females. Furthermore, as
the age of patients increased, the chance of death increased in both genders. However, for
males, a remarkable increase in mortality was at the age category of 61-65 years comparing
with younger categories, while for females it was 56-60 years. Based on the data of this work,
we can conclude that the peak of infection rate is similar to other countries. Hence, the
number of checked childrenwas negligible, while we have the peak among the 40s-50s years
old patents. Also, females’ death cases were less than males, which could be attributed to
the genetic influence and higher responsibility that females showed to prevent the infection.
Here, more researches are needed to come upwith a comprehended description of the virus,
this may help to elucidate and provide information about the virus’s epidemiology.
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