Ministry of Higher Education
and Scientific Research
University of Babylon
College of Medicine

Detection of SARS-COV-2 and bacterial co-infections in
patients with respiratory diseases in Babylon province

A Thesis

Submitted to the Council of College of Medicine-University
of Babylon in Partial Fulfillment of the Requirements for
the Degree of Master in Science / Medical Microbiology

By

Noor Abbas Jawad Abdel Zahra

B.Sc. Biology -Microbiology / college of science/ University
of Babylon (2016)

Supervised by

Professor Assistant Professor

Dr.Zaytoon A.Alkhafaji Dr.Bushra Jabbar AL Tamimi
2022 A.D. 1444 A.H



) ) ] s

ﬂ/d//

&WU\} 4\“\ \S\ 4\&4)\: VXZ\;}%@

j{.}: Ly &) e e 54, 2 &Mr"?‘

/
w

g0 sy

ardazll A=l ) 3aa

URRSS PR



Examination committee
ection of SARS-COV-2 and

and have examined the

We. the examiner committee, certify that we have read the thesis entitled ( Det
is accepted as a thesis

bacterial co-infections in patients with respiratory diseases in Babylon provinece)
student (Noor Abbas Jawad Abdel Zahra) in its contents, and that in our opinion it
for degree of Master in Science of Medical Mierobiology with excellent estimation.

ignature
Prof. Dr. Mohammad A.K. Al-Saadi
College of Medicine
University of Babylon

(Chairman)
Signature Signature
Assist .Prof.Dr. Shaimaa obaid hasson Assist .Prof. Dr.Zainab A.Tolaifeh
College of biotechnology College of Science for Women
Al-Qasim Green University University of Babylon
(Member) (Member)
Signature Signature
Prof. Dr. Zaytoon A. Alkhafaji Assist .Prof . Dr.Bushra Jabbar AL Tamimi.
College of Medicine College of Medicine
University of Babylon University of Babylon
(Member and supervisor) (Member and supervisor)

Approved for the College Committee of Graduate Studies

¢ Signature

Prof. Dr. Mohanned Abbass Nori Al-Shalah
Dean of College of Medicine
University of Babylon



Certification

We certify that this thesis, entitled ' Detection of (SARS-COV-
2) and bacterial co-infections in respiratory disease in
Babylon province ' has been prepared under our supervision
by ** Noor Abbas Jawad Abdel Zahra™" at college of
medicine, university of Babylon, as a partial requirement for the
degree of Master of Science in Medical Microbiology

Professor Assistant Professor
University of Babylon University of Babylon
College of Medicine College of Medicine
Dr.Zaytoon A. Alkhafaji Dr.Bushra j. Altimi

/12022 / 12022

In view of the available recommendation, | forward this thesis
for debate by the examining committee

Professor
Dr. Hayam K. Al-Masoudi
Head of department of microbiology
Babylon University

College of Medicine



Dedication

I dedicate this thesis to....

To the strong and tender , who taught me to trust Allah, believe in
hard work and the pursuit of my dreams ,My mother

To my dear father who taught me the meaning of persistence and
that nothing is impossible in life with the strength of faith

To my great friends Maryam ,Heba , and Mervat, Rugaya who
supported and encouraged me all this work .

To the strength source and the loving partner of my life
My brother and sisters
Every science student who seeks to gain knowledge
To my uncle dr. Hashem Al -Mayali

The staff of ""El-hall EI-Amthal** pharmacy for their cooperation and
support.

To everyone who taught me a letter

To everyone who supported me, even with a smile

Noor Abbas 2022



Acknowledgements

Praise was to almighty Allah, the most gracious, the most merciful,
for giving me strength to accomplish this work.

| would like to extend my sincere thanks and gratitude to my research
supervisors Prof. Dr. Zaytoon A. ALkhafaji and Asst. Prof. Dr. Bushra

jabbar for providing assistance and advice throughout the research period.
| am indebted to all the staff of Imam Sadiq Teaching Hospital and

Marjan Hospital, in particular, the Shifa Center in Marjan Medical City,

by providing all the necessary supplies to complete the current work.
| am also indebted to the patients who gave me medical samples

Thanks to all the academic staff at the Microbiology Department/ College
of Medicine/ Babylon University for providing the necessary facilities

during this study

| would like to thank the College of Science, University of Babylon, and

all my professors at the College of Science for their support.

Noor Abbas 2022



SUMMANY ..o e

Summary

Sever acute respiratory syndrome - corona virus-2 responsible for
ongoing pandemic worldwide and significantly high number of morbidity
and mortality still recorded. SARS-COV-2 causes respiratory disease
resulting from a life-threatening. The present study aims to determine the
rate and sequencing of SARS-COV-2 infection among patients with
respiratory symptoms in Babylon Governorate, among study population
and investigating the correlation between SARS-COV-2 infection with

bacterial co-infection.

Case control study included 50 patients with COVID-19 who
were attended to Epidemiological Monitoring Unit at Emergency
Department in Imam Al-Sadiq Teaching Hospital and Medical Marjan
city in Babylon province , 28 were males and 22 were females, their
ages range between 20-80 years old and compare with 50 apparently
healthy individuals during the period from the September to the
November 2021 , and confirmed by reverse transcriptase polymerase
chain reaction. Nasopharyngeal swabs were collected from This study
included all patients and was conducted directly on them. placed in tube
contain 2ml of viral transport medium (VTM) then stored at -20 °C until
the time RNA extraction and reverse transcriptase polymerase chain
reaction processing. Nasopharyngeal and oral pharyngeal swabs for
bacterial infections diagnostic bacteria by vitik2 system to Gram-positive

and Gram-negative these bacteria co-infection to COVID-19 .

The COVID-19 pandemic, which is happening all over the world,
needs serious attention. COVID-19 initiated by an RNA type virus can
cause more severe problems later on due to its ability to mutate. SARS-
COV-2 genomes code for a ORFla / ORFlab polyproteins and four
structural proteins widely studied as major drug targets. The genomes
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also contain a variable number of open reading frames (ORFs) coding for
accessory proteins that are not essential for virus replication, but appear
to have a role in pathogenesis. This study was conducted on 50
nasopharyngeal swabs using RT-PCR and PCR for ORFlab gene
amplification after that, five samples were subjected the phylogenetic
analysis. The current study  results are confirmed by the ORFlab
analysis shows that the ORF1lab vary and mutated and have a number of
mutation the could affect it similarity between countries in aimed of
detection our local isolate were had a 100 identities with United State
concluding that the extreme effect of virus transmission and it is mobile

genetic holding.

Of fifty With a mean age of (20-80) years, COVID-19 patients
were split into two groups: 28 (56%) males and 22 (44%) females. All of
the individuals tested positive for bacterial infections in total, including,
Klebsiella pneumonia (7) samples , Streptococcus pneumonia (5) ,
Acinetobacter baumannii  (5) , Other bacteria are opportunistic and

others are normal flora.

Distribution of study population according to gender show not
significant difference at p value (0.54),according to age the current study
revealed show significant difference at p value (0.080), the infection ratio
of SARS-COV-2 appear significant difference at p value (0.000), the
chronic disease show significant difference at p value (0.001) ,odd Ratio
for chronic disease (24.438) .
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Correlation between age group and type of bacteria co-infection
to SARS-COV-2 patient appear significant difference at p value ( 0.016),
the infection ratio and type of bacteria show significant difference at p
value ( 0.002),the correlation between chronic disease and type of
bacteria show highly  significant difference at p wvalue (0.0001).
Correlation between vaccinated and type of bacteria show significant
difference at p value (0.0001*). Correlation between the type of bacteria
and occupation appear significant difference at p value ( 0.001).
Correlation infection ratio and SARS-COV?2 infection (Nasopharyngeal
swab, show significant difference at p value (0.000). Correlation specific
treatment with antibiotic and type of bacteria, show significant at p value
(0.000).
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Chapter one............ ... Introduction and Literature Review

1.1.Introduction

The Coronavirus disease 2019 (COVID-19) pandemic caused by
the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) has
spread worldwide since its first recorded case in the city of Wuhan, China
in December 2019. According to the COVID-19 Dashboard on August
31st, 2020 by the Center for Systems Science and Engineering (CSSE) at
Johns Hopkins University, over 25 million people in more than 200
countries have been infected and killed more than 840,000( Hopkins .,
2020).

SARS-CoV-2 infection causes asymptomatic and mild diseases
more than severe pneumonia. Severe cases may develop acute respiratory
distress syndrome (ARDS) and death with an average mortality rate of
6% (range 1-14.4%) (Sohrabi et al .,2020).

Sever acute respiratory syndrome - corona virus-2 is an enveloped,
non-segmented, single-stranded, positive sense RNA virus (+ssRNA).
The genome size ranges from (27 to 32 kb) a cap structure at the 5’ end
followed by a reader sequence of about 70 bases, several open reading
frames (ORFs) coding various proteins, and a non-translated region

including a poly-A sequence at the 3’ end (Khailany et al., 2020).

The main transmission route of SARS-CoV-2 through direct,
indirect, or close contact with infected people through saliva and
respiratory secretions or their respiratory droplets, which are expelled

during coughing , sneezing , talks or singing (Pung et al., 2020).

Sever acute respiratory syndrome - corona virus-2 RNA has also
been detected in other biological samples, including the urine and feces of

some patients (Pan et al., 2020).
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The COVID-19 infection mainly presents flu-like symptoms such
as cough, fever, fatigue and myalgia. Patients may initially present with
diarrhea and nausea a few days before developing a fever. This suggests
that fever, is dominant but not the premier symptom of infection. A small

number of patient have headache or hemoptysis (Wang et al., 2020a).

The clinical presentation of SARS-CoV-2 start within 14 days of
exposure; however, in most cases symptoms present after about 5 days
and symptom onset is within 11 days in 97.5% of individuals (Lauer et
al., 2020). Co-infections and super infections are common in respiratory

viral infections (Paget and Trottein., 2019).

According to the laboratory, clinical and epidemiological studies,
secondary or bacterial co-infections with other viruses can significantly
Increase the mortality rate in patients infected

with viral infections (Metzgerand Sun., 2013).

Aim of study:
The study aims to investigate molecular characterization of
COVID- 19 isolate associated with respiratory bacterial pathogen in

Babylon province hospitals.

Objectives and Study Plan
1-Infected Group

Nasopharyngeal swabs infect with COVID 19 associated with
respiratory bacterial infections will be taken from patients and checking
by RT-PCR , vitk2 system for (viral and bacterial) infections
respectively through prevalence period of the disease.

2-control group
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1.2. Literature Review

1.2.1.History of Severe Acute Respiratory Syndrome -2
SARS-COV-2

Initially referred to as 2019 novel coronavirus, the virus has now
been designated severe acute respiratory syndrome coronavirus-2 (Wu et
al .,2020).

As 4 February 2021, there have been 103.989.900 confirmed cases
of COVID-19, including 2.260.259 deaths, according to world health
organization (WHO) reports (WHO., 2020).

The earliest ones studied were from human patients with the
common cold, which were later named human coronavirus 229E and

human coronavirus OC43 ( Cyranoski et al., 2020).

Other human coronaviruses have since been identified, including
SARSCoV in 2003, HCoV NL63 in 2004, HKU1 in 2005, MERS-CoV in
2012, and SARS-CoV-2 in 2019. Most of these have involved serious

respiratory tract infections( Lau et al., 2020).

In December 2019, the capital of the Chinese province Hubei,
Wuhan city, witnessed an outbreak of “pneumonia of unknown source”
attributed to a newly identified culprit: a novel coronavirus( Purcell and
Charles., 2019).

COVID-19 has been confirmed to present a higher risk of

occurrence in older men with comorbidities ( Chen et al., 2019).
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1.2.2. SARS-COV-2 Classification and Structure

Coronaviruses (CoVs) are spherical and approximately 125 nm in
diameter with club-shape spikes projecting from the surface of the virus
giving the appearance of a solar corona, prompting the name,
coronaviruses. Within the envelope is the helically symmetrical
nucleocapsids, which is actually uncommon among positive-sense RNA

viruses (Neuman et al., 2009).

Coves are classified under the order Nidovirales, family
Coronaviridae, and subfamily Orthocoronavirinae (Figurel-1). With
genome sizes ranging from 26 to 32 kilobases (kb) in length, CoVs have
the largest genome for RNA viruses. Based on genetic and antigenic
criteria, CoVs have been organized into four groups: alpha coronavirus
(a-CoV), beta coronavirus (B-CoV), gamma coronavirus (y-CoV) and

delta coronavirus (d-CoV) (woo et al., 2012).

' Nidovirales
Order ‘ | .
Family Coronaviridae
Subfamily Coronavirinae Torovirinae
Genus Alpha Beta Gamma Delta Torovirus Bafinivirus
coronavirus  coronavirus coronavirus  coronavirus

(HCOV-229E || HCoV-HKU1 !
"HCoV-NL63) | HCoV-0C43 |
----------- "I SARS-CoV-1 |
' MERS-CoV !
|_SARS-CoV-2

Figure (1.1) Classification of SARS-COV -2 (Pillaiyar et al .,2021)
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For SARS-Cov-2, next-generation sequencing Genomic Structure
and Function of Coronaviruses The organization of the coronavirus
genome is S'-leader-UTR- replicas-S (Spike)-E (Envelope)-M
(Membrane)-N (Nucleocapsid)- 3'UTR-poly (A) tail with accessory
genes interspersed within the structural genes at the 3’ end of the genome
(Figurel - 2). The four structural proteins are required by most CoVs to
produce a structurally complete viral particle (Mortola and Roy.,
2004;Masters., 2006).

suggesting that some CoVs may encode additional proteins with

overlapping compensatory functions (Ruch and Machamer.,2012).

While each of the major protein plays a primary role in the
structure of the virus particle, they are also involved in other aspects of
the replication cycle. The S protein (~150 kDa) mediates attachment of
the virus to the host cell surface receptors resulting in fusion and

subsequent viral entry (Song et al., 2004; Kirchdoerfer et al .,2016)

In some CoVs, the S protein also mediate cell-cell fusion between
infected and adjacent, uninfected cells resulting in formation of
multinucleated giant cells, a strategy that allows direct viral spread
between cells while avoiding virus neutralizing antibodies (Qian et al
,2013).
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SARS-CoV-2
7a 8
onFi | = mm i BT

| ORF1b |l Genomic RNA
3a, 67bob 147  (MRNAD

1. Primary translation 2.Subgenoimic RNAs

5 sty MRNAZ

T 7 WW | ORF3a
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Figure( 1.2) Genomes of SARS-CoV-2 (Hemarajata .,2020)

The genome of SARS-CoV-2 is similar to that of typical CoVs
and contains at least ten open reading frames (ORFs). The first
ORFs(ORF1a/b), about two-thirds of viral RNA, are translated into two
large polyproteins. In SARS-CoV and MERS-CoV, two polyproteins,
ppla and pplab, are processed into 16 non-structural proteins (nspl-
nspl6), which form the viral replicas transcriptase complex (Fehr and
Perlman., 2015).

Those nsps rearrange membranes originating from the rough
endoplasmic reticulum (RER) into double-membrane vesicles where viral

replication and transcription occur (Masters, 2006; Knoops et al., 2008).

The other ORFs of SARS-CoV-2 on the one-third of the genome
encode four main structural proteins: spike (S), envelope (E),
nucleocapsid (N) and membrane (M) proteins, as well as several
accessory proteins with unknown functions which do not participate in

viral replication Several groups of scientists in China have all discovered
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that SARS-CoV-2, just like SARS-CoV, requires the angiotensin
converting enzyme 2 (ACE2).( Zhou et al., 2020).

1.2.3. SARS-CoV-2 Pathogenesis

CoVs induce inflammation in lung tissue. The histological
examination of lung biopsy specimens received from COVID-19 infected
patients revealed diffuse alveolar damage, desquamation of
pneumocystis, hyaline  membrane  formation, and cellular
fibromyxoidexudates connotative of acute respiratory distress syndrome
(ARDS). The latest autopsies have confirmed that lungs are filled with
clear liquid jelly, much like the lungs of wet drowning. (Xu et al., 2020).

Although the nature of the crystal clear jelly has not yet been
recognized, there is a connection between it and ARDS (Hallgren et al.,
1989).

which is the potential of death. In the healthy human lung, the
ACE2 receptor is expressed on type | and Il alveolar epithelial cells. Not
only 83% of the type Il alveolar cells have ACE2 receptor expression, but
men also had a higher ACE2 receptor level in their alveolar cells than
women. Moreover, the level of ACE2 receptor expression in Asians'
alveolar cells is higher than that of white and African American
populations. So, it is why Asian men are at high risk of the infection. The
binding of SARS-CoV-2 to the ACE2 receptors causes an elevated
expression of ACE2, which can lead to alveolar cell damages and, in turn,
trigger a series of systemic reactions and even death. For preventing the
alveolar cell damage and death, pulmonary mechanisms would be
compromised via bronchoconstriction, airway congestion, secretions, and

decreased mucociliary clearance (Giesbrecht., 1995).
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1.2.4. Clinical Symptoms

The usual symptoms of COVID-19 include fever (83-98%), cough
(59-82%), shortness of breath (19-55%), and muscle ache (11-44%),
which are similar to those of SARS and MERS. Some patients may have
sore throat, rhinorrhea, headache and confusion a few days before the
onset of fever, indicating that fever is a critical symptom, but not the only

initial manifestation of infection. (Huang et al., 2020).

The pattern of fever has not yet been fully understood. A small

proportion of patients had hemoptysis (Wang et al., 2020).

And a number of cases were found relatively asymptomatic
COVID-19 patients may have normal or lower white blood cell counts,
lymphopenia, or thrombocytopenia, with the increased C-reactive protein
level( Guan et al., 2020).

People who have fever and upper respiratory tract symptoms with
leukopenia or lymphopenia should be suspected for this disease,
especially for patients with travel history to the endemic area or close
exposure record. However, the clinical course of COVID-19 pneumonia
exhibits a broad spectrum of severity and progression patterns. In some
patients, dyspnea develops within a median of 8 days after the onset of
iliness (range of 5-13 days), while in others, respiratory distress may be
absent(Wang et al., 2020).

Around 3-29% patients may need the admission to the intensive
care unit. Severely ill patients may have poor disease course of rapid
progression to multiple organ dysfunction and even death (Huang et al.,
2020).



Chapter one............ ... Introduction and Literature Review

those who have shortness of breath and hypoxemia can quickly
progress into (ARDS), severe sepsis with shock, and even multiple organ

dysfunction within one week.( Paraskevis et al., 2020).

ARDS was observed to develop in 17-29% of hospitalized patients
approximately 8 days after symptoms onset, and the global mortality rate

reached approximately 5.4% (Wang et al., 2020).

It is also worth noting that the gastrointestinal symptoms of
COVID-19 may be caused by the direct viral damage to the intestine
rather than the immune pathogenic response to the lung infection of the
host. Since angiotensin-converting enzyme 2 (ACE2), the main cellular
receptor of SARS-CoV-2 is expressed in the human gastrointestinal
epithelial cells, it is believed that the viral shedding at the gastrointestinal

tract and fecal—oral transmission is highly plausible (Hindson., 2020).

Indeed, it was reported that the rectal swabs showed positive
results even after the nasopharyngeal tests were constitutively negative
(Xu et al., 2020 ).

Besides, the live virus was also detected in stool samples of
diseased patients. This evidence strongly indicate that stool can be
contagious for a long time after the discharge of patients based on two
negative nasopharyngeal swabs. Thus, adding rectal swabs to the
discharge criteria should be considered for the prevention of both

nosocomial and community spread of COVID-19.(Mao et al., 2020).

Though the loss of olfaction during SARS-CoV-2 infection could
be explained by the swelling of the nasal mucosa, a larger population of
patients should be included to determine whether hypogeusia and
hyposmia could be a common neurological manifestation of COVID-109.

Nevertheless, hyposmia and hypogeusia are now being recommended as
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the early warning signs and an indication for early self-isolation.( Tu et
al., 2020).

1.2.5. Transmission

1.2.5.1. Human to Human Transmission

The novel COVID-19 is found to be able to spread human to
human by exposure to cough, sneeze, droplets, aerosols inhaled by mouth
or nose, contact of subject with object infected with virus and
transmission of virus to nose or mouth of subject (Shereen et al.,2020;
Kumar et al., 2020).

In very few cases, it may have been the digestive route where
ACE2 was considered expressive in ileum and colon (Adhikari et al.,
2020).

Binding of the viral spike (S) protein to the host angiotensin-
converting enzyme 2 (ACEZ2) receptor is a critical step for cell entry, and
as a result, host ACE2 distribution determines viral tropism (Hoffmann et
al., 2020; Walls et al., 2020).

1.2.5.2. Respiratory Transmission

When a virus spreads through respiratory transmission, it does so
either with visions suspended on large droplets or fine aerosols expelled
from the respiratory tract of the primary case patient. Droplets are
classically considered to be particles larger than 5 pum that fall to the
ground within about 6 feet and aerosols to be particles smaller than 5 pum
that can remain suspended in the air for prolonged periods; however, this

route may be an overs amplification, and distinguishing droplet and
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aerosol transmission is difficult in clinical settings (Klompas et al .,2020;
Fennelly ., 2020).

The dominant route of transmission of SARS-CoV-2 is respiratory
(Lu et al., 2020).

1.2.5.3.Direct Contact and Fomites

In contrast, fomite transmission is the transfer of surface-borne virus-
laden respiratory droplets to a susceptible person; this typically occurs
when a person touches a surface bearing virus-laden droplets with his/her
hand, and subsequently touches his/her exterior mucosa (e.g., eyes, nose,
or mouth) with the same hand, resulting in self-inoculation. Fomite
transmission of SARS-CoV-2 was first suspected following the reported
survival ability of SARS-CoV-2 on common surfaces (Van Doremalen et
al., 2020; Chin et al., 2021).

1.2.5.4. Domestic Pets and Farm Animals

Several studies have documented that SARS-CoV-2 can infect
domestic animals, including cats, dogs, and ferrets(Shi et al., 2020; Sit et
al., 2020).

The virus replicates well in cats (but not in dogs) and is

transmissible between cats and ferrets (Garigliany et al., 2020).

There are no confirmed cases of transmission from domestic pets
to humans. Minks are susceptible to SARS-CoV-2 infection and are
farmed in some areas where cases of transmission from minks to human

farm workers is suspected(Oreshkova et al., 2020; Munnink et al., 2020).

11
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1.2.5.5.Vertical Transmission

Vertical transmission of SARS-CoV-2 from infected mothers to
their neonates and other adverse neonatal outcomes related to in utero
viral exposure. Reassuringly, the evidence to date has indicated a low risk

of vertical transmission in exposed neonates (Mullins et al.,2021).

In addition, the small number of neonates who do test positive for
SARS-CoV-2 are healthy and do not show significant morbidities related
to SARS-CoV-2 infection(Norman et al., 2021).

SARS-CoV-2 also appears to be unlikely to infect the placenta or
other biospecimens, including breastmilk, and studies reporting on
neonates who were breastfed and allowed to room-in with mothers report
similar rates of vertical transmission as those in which neonates were

isolated from their mothers (Jafari et al., 2021).

There are several reports of positive SARS-CoV-2 IgM in neonates
(Zeng et al., 2020).

1.2.5.6.Fecal-Oral (or Fecal Aerosol) Transmission

As the presence of SARS-CoV-2 genetic material and live virus in
patients’ faeces became apparent, apprehension increased as COVID-19
patients can also present gastrointestinal symptoms such as diarrhea
(Livanos et al., 2021).

It is unclear whether the virus in feces is infectious and might be
an additional source for transmission and whether the virus can directly
infect the intestine by passing the respiratory system. Either way, the
virus may infect, replicate, and shed from the enterocytes and possibly
hepatocytes/cholangiocytes and be excreted as fecal materials into the

environment, contaminating water and food supplies. The possibility of

12



Chapter one............ ... Introduction and Literature Review

culturing SARS-CoV-2 from stool opens discussions regarding the
possibility of fecal-oral transmission and human health or ecological risks
(Brogna et al., 2020).

Fecal-oral transmission was theorized early in the outbreak
because of the known high concentration of ACE2 receptors in the small
bowel (Gu et al., 2020).

1.2.5.7.Sexual Transmission:

No current evidence supports sexual transmission of SARS-CoV-2.
Viral RNA has been found in semen, although infectious virus has not
been isolated(Li et al., 2020).

Vaginal fluid has been negative except in a single case that
reported RNA with a low viral level (Qiu et al., 2020;Scorzolini et al.,
2020).

One study reported lack of transmission to a discordant partner
among 5 couples who remained sexually active while 1 partner was in the

period of infectiousness (Prazuck et al., 2020).
1.2.5.8.Bloodborne Transmission:

The proportion of persons with viral RNA detectable in blood is
currently unknown. An early study found viral RNA in only 3 of 307
blood specimens (Wang et al., 2020).

1.2.6. Epidemiology

In epidemiology, an epidemic curve of infection is a statistical
graphic that depicts the commencement of a coronavirus outbreak. There
are three zones in an epidemic curve: growing, plateauing, and falling.

Increasing phase: This stage is influenced by a variety of factors. Various

13
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criteria such as country demographics, age distribution, health system
preparedness for an outbreak, implementation of specific preventive
measures, country pandemic response time, and societal attitude to new

implementing policies (Bulut and Kato., 2020).

Distinct countries can have very different curve patterns, which can
make things more complicated, to draw any assumptions regarding a
country's epidemic pattern figure (1-3). However, it appears that COVID-
19 takes 3 to 4 weeks to complete this process. The disease incidence
remains steady during the plateau phase. COVID-19 takes 2 to 3 weeks,
Phase of decrease: currently, only have China's data on this phase, which
shows that disease activity could be detected at extremely low levels 2 or
3 weeks later ( Li et al., 2020).

Daily new confirmed COVID-19 cases per million people

The number of confirmed cases is lower than the number of total cases. The main reason for this is limited testing
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Figure( 1.3) Epidemiological curve for some countries, there are daily
new confirmed COVID-19 cases per million individuals (Source: Our
World in data, accessed 13 / April 2020).

Case numbers and geographic dispersion COVID-19khas been
verified in approximatelyy150 million people throughout the world. The
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World Health Organization and the European Centre for Disease
Prevention and Control have updated case counts in English on their
websites. Cases have been recorded on all continents since the initial
reports of cases from Wuhan, a city in China's Hubei Province, toward
the end of 2019 (Sohrabi et al., 2020).

The published case counts understate the true burden of COVID-
19 since only a small percentage of acute infections are discovered and
reported. Seropositivity shows that the rate of past exposure to
SARSCoV-2, as reflected by seropositivity, surpasses the incidence of
reported cases by a factor of 10 or more after accounting for any false

positives or negatives (Havers et al., 2020; Stringhini et al., 2020).
1.2.7. Replication Cycle

Target host receptors are found mainly in the human respiratory
tract epithelium, including the oropharynx and upper airway. The
conjunctiva and gastrointestinal tracts are also susceptible to infection

and may serve as transmission portals (Hui et al., 2020).

Angiotensin-converting enzyme 2 (ACE2) is specifically
expressed in certain organs and tissues, suggesting that it plays an
important role in regulating cardiovascular, renal, and reproductive
functions. The virus first affects the respiratory epithelial cells and

alveolar cells, followed by the digestive system (Mao et al., 2020).

Severe acute respiratory syndrome coronavirus-2 attaches to the
host cell cellular ACE2. The ACE2 receptor is expressed more in oral
cavity than lung. This potentially could indicate that susceptibility and
infectivity of SARS-CoV-2 is greater than oral mucosa surfaces
(Hoffmann et al., 2020). Receptor binding domain (RBD) directly binds
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to the peptide domain ACE2, which is also the cellular receptor for the
SARS-CoV-2 (Zhang et al., 2020).

Following the binding of the RBD in the S1 subunit to the receptor
ACE2, SARS-CoV-2 S protein is cleaved by the cell surface-associated
trans membrane protease serine 2 (TMPRSS2), which activates S2
domain for membrane fusion between the viral and cell membrane (De
Wilde et al., 2018).

Following the release and uncoating of viral RNA to the
cytoplasm, coronavirus replication starts with the translation of ORFla
and ORF1b into polyproteins ppla and pplab via a frame shifting
mechanism (Figurel- 3) (Weiss and Navas-Martin, 2005).

The resulting complex drives (-) RNA production through both
replication and transcription. During replication, full-length (-) RNA
copies of the genome are produced and used as a template for full-length
(+) RNA genomes (Luk et al., 2019).

The former serves as template for new full length genomic RNAs
and the latter template the synthesis of the sub genomic mMRNAS required
to express the structural and accessory protein genes residing in the 3'-

proximal quarter of the genome (Knoops et al., 2008).

The assembly of virions is quickly ensued with the accumulation of
new genomic RNA and structural components. The N protein complexes
with genome RNA, forming helical structures. Then, the trans membrane
M protein, localized to the intracellular membranes of the ER-Golgi
intermediate compartment (ERGIC), interacts with the other viral
structural proteins (S, E, and M proteins) to allow the budding of virions
(Huang et al., 2020).
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Following assembly and budding, virions are transported in

vesicles and eventually released by exocytosis (Ortiz-Prado et al., 2020).

Binding and viral entry via
membrane fusion or endocytosis
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Figure (1.4) Replication Cycle of Severe Acute Respiratory Syndrome
Coronavirus-2. The virus binds to ACE 2 as the host target cell receptor stage 1.
Leads to membrane fusion and releases the viral genome into the host cytoplasm
stage 2. Stages 3-7 show the remaining steps of viral replication, leading to viral

assembly, maturation, and virus release (Cevik et al., 2020)
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1.2.8. Risk Factors

1.2.8.1. Age

Advancing age is increasingly recognized as one of the strongest
predictors for severe SARS-CoV-2 (Zhou et al., 2020).

Older adults (aged above 60 years) are at increasing risk of
contracting severe SARS-CoV-2 with higher complication and case
fatality rates (Verity et al., 2020). Patients with COVID-19 infection have
shown that people with underlying diseases not only have a higher risk of
developing the disease but also are more likely to die from the virus
infection (Verity et al., 2020).

Although age has emerged as the most important risk factor for
adverse health outcomes related to the development of the cytokine storm
and mortality, some younger individuals also fall gravely ill and develop
a similar cytokine storm pathology with COVID-19 (Qi et al., 2018).

1.2.8.2 Gender

Accumulating data also show the existence of a gender-associated
predisposition to SARS-CoV-2, with men being more prone to develop
severe disease than women. Possible explanations of male predominance
among SARS-CoV-2 patients may be differences in exposure, smoking
behavior, other lifestyle factors, differences in chromosomal ACE2
expression, ACE2 expression in testicular tissue, sex hormone-driven
immune system regulation, or gender differences in renin-angiotensin
aldosterone (RAAS) regulation (Cai, 2020).
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1.2.8.3.0ther Diseases

Interestingly, in two independent cohorts of patients with heart
failure, plasma concentrations of ACE2 were higher in men than in

women (Sama et al., 2020).

Patients with cardiovascular disease and over the age of 60, with a
history of high blood pressure, obesity with a BMI above 25, and a
history of smoking are at a higher risk of COVID-19 infection.
Researchers at the Wuhan University of China found that of 416 patients
admitted to the hospital, about 20% had severe muscle heart damage due
to a severe COVID-19 infection, of whom more than half died (Chen et
al., 2020).

Older adults are far more likely than younger adults to have the
chronic conditions type 2 diabetes mellitus, hypertension, cardiovascular
disease, renal failure, and chronic obstructive pulmonary disease. These
chronic conditions greatly increase the likelihood that those infected with
COVID-19 experience more severe illness adverse outcomes, including
acute respiratory distress syndrome and respiratory failure, sepsis, acute

cardiac injury, and hypercoagulability (Yang et al., 2020).
1.2.8.4.0bese

Obese patients with SARS-CoV-2 may have an increased risk of
intensive care unit (ICU) admission and mortality. Although obese
patients frequently present with mechanical hypoventilation (leading to
hyper capnic respiratory failure), those with SARS-CoV-2 present with
hypoxic respiratory failure. This led to discussions about a potential role
of fat tissue in SARS-CoV-2 pathogenesis in relation to ACE2
expression. Granting that obesity predisposes to developing chronic
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disease, obesity could also be an independent risk factor for SARS-CoV-
2 (Ryan et al., 2020).

1.2.9. Immune Response

The natural history of the disease can be divided into four different
phases, from incubation toward critical illness in which the direct
cytotoxic effects of SARS-CoV-2, coagulopathy and exacerbated immune
responses play critical roles in the progression to severe illness (Lagier et
al., 2020).

Increasing data indicate that successful recovery from COVID-19
relies on antibody and T-cell responses. Importantly, there appears to be a
strong correlation between circulating SARS-CoV-2 specific cluster of
differentiation 4 (CD4) and cluster of differentiation 8 (CD8) T cells and
IgG antibodies against the nuclear and/or the spike protein of SARS-
CoV-2 (Grifoni et al., 2020).

1.2.9.1. Innate Immune Response

Innate immune cells play a major role in antiviral immunity,
inflammatory signaling, and cytokine production, among the
proinflammatory cytokines, IL-1B and IL-18 are key mediators of the
inflammatory response, and increased amounts of IL-1 and IL-18 in
plasma have been correlated with mortality or severity in patients with
COVID-19 (Hadjadj et al., 2020).

Severe acute respiratory syndrome coronavirus 2 infection appears
to target dendritic cells directly. It is key players in antigen presentation,
cytokine production, priming specific T cell responses, and a loss of
dendric cells (DCs) function could lead to delayed immune responses in
COVID19 patients (Rao et al., 2020).
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Macrophages in the lung and upper respiratory tract act as sentinel
cells and are among the first immune cells to encounter incoming virions.
In response, these macrophages can limit early viral replication through
initiating IFN-1 response, as well as through initiating an inflammatory

response to recruit additional immune cells (Lavin et al., 2015).

Recent study found that significantly reduced activity of IFN-a in
critical SARS-COV-2 patients compared with patients that had mild to
moderate infection, possibly because of migration to sites of infection
(Bordoni et al., 2020).

The number of natural killer (NK) reduce and monocyte
significantly increase in patient with sever and mild SARS-COV-2. In
addition, the percentage of NK cells was low in patients with fatal
COVID-19, whereas it increased in those individuals who recovered from

severe disease (Carsetti et al., 2020).

Recent preliminary data highlight the importance of complement
system in patients with COVID-19 and showed the presence of placental
complement deposits in 5 cases of pregnant patients with COVID-19,
with histological evidence of avascular villi and thrombosis in fetal

vessels, associated with complement deposits (Mulvey et al., 2020).
1.2.9.2 Adaptive Immune Response

Regarding the emergence of the new SARS-CoV-2, it has been
observed that most patients generate high neutralizing antibody titers 10-
14 days after the onset of symptoms; however, some patients had
undetectable antibody titers in their blood (Wang et al., 2020).
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Immunoglobulin production against nucleocapsid (N) protein that
can be detected by serum as early as day 4 after the onset of disease and

with most patients seroconverting by day 14 (Liu et al., 2006).

Current data indicate that anti-SARS-CoV-2 IgM antibodies appear
within one week after infection and are present for a month before they
gradually decrease. In contrast, anti-SARS-CoV-2 IgG antibodies appear
within 10-21 days after infection and appear to remain more-or-less stable
for up to 3 months (Zhang et al., 2020).

Antibody levels decrease by 11.7% in more than half of the
patients after 2 months of recovery which suggests that they are not long-
lasting and are not the only ones that play an important role in the
resolution of the disease. Therefore, a vaccine should not focus solely on

generating humoral immunity (Long et al., 2020).
1.2.10. Diagnosis Methods

Diagnosing viral infections currently relies on three major
methodologies: immunological method for antibodies detection or viral
antigen detection, real-time reverse transcription polymerase chain
reaction (rRT-PCR), and computed tomography (CT) scanning (Benzigar
et al., 2020).

Immunoassay is established diagnostic method. This method
detects viral protein antigens or serum antibodies in patients who have
been exposed to the SARS-CoV-2.The current gold standard for
diagnosing COVID-19 is based on a molecular test of the reverse
transcription polymerase chain reaction, aimed at detecting the RNA of
the virus in respiratory samples such as nasopharyngeal swabs or

bronchial aspirate (Corman et al., 2020).
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Nucleic acid amplification tests (NAAT) such as real-time reverse
transcription polymerase chain reaction are the methods of choice for
SARS-CoV-2 diagnostic testing (Fang et al., 2020).

In addition to the above chemical diagnosis methods, CT is
considered first line imaging in suspected cases to screen the respiratory
pneumonia caused by coronavirus, CT is also used as clinical
characteristics of the recovered COVID-19 patients with re-detectable
positive RNA test (An et al., 2020).

1.2.11. Prevention and Control

1.2.11.1. Treatment

Until the diagnosis is confirmed, SARS-CoV-2 infected patients

are treated in single rooms (Li et al .,2020).

As SARS-CoV-2 is an emerging virus, an effective antiviral
treatment has not been identified. The main treatment of COVID-19 is
symptomatic treatment. The antiviral drugs, including oseltamivir |,
ribavirin, ganciclovir, lopinavir, and ritonavir have been used in attempts
to reduce viral load and to prevent the likelihood of respiratory

complications in several studies (Chan et al .,2020- Wang et al ., 2020).

Remdesivir was reported in the treatment of a patient with COVID-
19 in the United States and got an effective result (Holshue et al .,2020).

However, the efficacy of these antiviral drugs for COVID-19 need
to be verified by randomized-controlled clinical trials. The antibiotics
used generally covered common pathogens and some atypical pathogens.

When secondary bacterial infection occurred, medication was
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administered according to the results of bacterial culture and drug
sensitivity(Chen et al., 2020).

Current evidence in patients with SARS and MERS suggests that
receiving corticosteroids did not have a survival benefit, but rather

delayed viral clearance (Arabi et al., 2018;Lansbury et al., 2019).

Therefore, routine corticosteroids should be avoided unless they
are indicated for other reason. Arbidol is used empirically in China
because of its direct antiviral effect on SARS-CoV-2 in cell culture
(Khamitov et al., 2008).

Chinese herbal medicine formulae are used to prevent SARS-CoV-

2 infection in 23 provinces in China(Luo et al .,2020).

Noninvasive or mechanical ventilation should be considered in
patients with hypoxia despite oxygen supplement and worsening
shortness of breath. Extracorporeal membrane oxygenation is used as a

last resort. (Huang et al., 2020).

A study in United States, where Covid-19 patients hospitalized
within 24 h of diagnosis was treated with hydroxychloroquine alone
(HCQ) or with hydroxychloroquine and azithromycin (HCQ + AZM) or
no HCQ as treatments. Among patients, there was no significant
reduction in mortality rate or in the need of ventilation with
hydroxychloroquine alone or with hydroxychloroquine and azithromycin
(Magagnoli et al. 2020).

Dexamethasone may be useful for the short-term in severe
SARSCoV-2 patients as it inhibit the protective function of T cells and
block B cells from making antibodies (Theoharides and Conti., 2020).

24



Chapter one............ ... Introduction and Literature Review

1.2.11.2. Vaccination

The S gene is regarded as a key target for SARS-CoV-2 vaccines
(Amanat and Krammer., 2020).

Inactivated vaccines and live-attenuated vaccines Due to the
urgent need to combat COVID-19, diverse SARS-CoV-2 vaccine types
are currently under development, including inactivated vaccines, nucleic
acid vaccines, adenovirus-based vector vaccines, and recombinant
subunits vaccines .  Inactivated viruses are made non-infectious via
physical or chemical approaches and are attractive because they present
multiple viral proteins for immune recognition, have stable expression of
conformation-dependent antigenic epitopes, and can be easily produced

in large quantities (Al-Jighefee etal ., 2021).
1.2.11.2.1. Inactivated and Protein Subunit Vaccines

One approach for vaccine development is creation of inactivated
vaccines derived from virus grown in culture and then chemically
inactivated, which may deliver stably expressed, conformation ally native
antigenic epitopes. Sinopharm and Sinovac are among the manufacturers
farthest along in development of this type of vaccine. This approach can
protect immunized animals in vivo but has the theoretic risk of generating
a polarized (Th2 over Thl) immune response that can be overcome,

depending on the adjuvant used (Zimmermann and Curtis., 2019).
1.2.11.2.2. Viral Vector Vaccines

Viral vector vaccines use replication-deficient viruses engineered
to express the genetic sequence of the antigen of interest in host cells.
Replication-incompetent adenoviruses have been developed for HIV,

tuberculosis, malaria, and Ebola virus (Tatsis and Ertl., 2004).
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This vaccination approach has had variable success, often limited

by preexisting immunity to the adenovirus vector (Zak et al., 2012).

Using adenoviruses that have minimal preexisting immunity in the
US and Europe, 2 vaccines have shown early promise: adenovirus
serotype 26 vector vaccine (Ad26.CoV2.S; Johnson and Johnson) and

chimpanzee adenovirus vector vaccine (ChAdOXx; AstraZeneca).

Both appear efficacious in preventing COVID-19-related
hospitalization and death, but have varying efficacy in preventing clinical
disease, particularly disease caused by the novel SARS-CoV-2 variants
(Creech et al., 2021).

1.2.11.2.3. mMRNA Vaccines

New advancements harnessing mRNA for vaccine delivery have
the potential to greatly improve vaccine development for many
pathogens. In these vaccines, lipid nanoparticles are used to protect the
perfusion-stabilized S protein encoding mMRNA en route to the
intracellular space. The host uses the mRNA to make the target protein (S
protein in this case), which induces a coordinated immune response.
Pfizer-BioNTech and Modern have developed mRNA-based vaccines
that demonstrate more than 90% efficacy against COVID-"19 clinical

disease in clinical trials (Patel et al., 2022)

This high vaccine efficacy is associated with very few adverse
events, although local and systemic reactogenicity to vaccine are
common. There are many advantages to this approach, including speed of
vaccine manufacturing (weeks) and ability to generate a Thl and Th2
response. Studies are underway or planned to assess the efficacy of

currently authorized vaccines in children and against common SARS-
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CoV-2 variants, and to assess whether repeat vaccinations containing

MRNA coding for the variants can be effective (Creech et al., 2021).
1.2.12. Co-infection in COVID-19

Bacterial co-infections are frequently determined in viral
respiratory tract infections, such as influenza, and are a significant cause
of morbidity and mortality. Thus, timely diagnosis and antibacterial
treatment are necessary (Clancy and Nguyen.,2020). The frequency,
incidence and features of bacterial co-infection in patients infected with
(SARS-CoV-2) are not clear; in these critical circumstances, this is a

crucial knowledge gap ( Langford et al., 2020).

Although antibiotics are ineffective treatment of COVID-19,
physicians prescribed them for patients with suspected or documented
COVID19 for a variety of reasons . In terms of the mortality rate of
patients with bacterial supra-infection during influenza pandemics,
several guidelines support the usage of empirical antibiotic therapy for
COVID-19 patients, It is difficult to rule out bacterial co-infection on
presentation, but also the possibility of bacterial secondary infection
during the course of the disease. Nevertheless, this approach increases
concerns about antibiotic overuse and subsequent detrimental
consequences related to bacterial resistance. Given a rise in mortality in
patients with bacterial super infection during influenza pandemics,
several guidelines supporting the application of empirical antibiotics for
patients with severe COVID-19 have been developed (Alhazzani et al
.,2020).

Given the fact that Covid-19 patients can have a bacterial co-

infection and bearing in mind the action of the pathogens, it is critical to
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treat Covid-19 patients responsibly in terms of antibiotics in order to

minimize the negative effects of overuse.( Huttner et al., 2020).
1.2.12.1 Nosocomial infection in COVID-19 Patient

The percentage of nosocomial infection among COVID-19 patients
who have died was significantly higher than that of patients who were
cured and discharged (P = .002)( Ruan et al ., 2020).

The mortality of COVID-19 patients with nosocomial infection was
15.4%, significantly higher than that of COVID-19 patients without
nosocomial infection7.3%. Rational utilization of antibiotics and steroids
to treat patients with COVID-19 is important in preventing nosocomial
infection, and special attention should be given to diabetic patients and
patients with invasive devices (ie: CVC or PICC). Future studies are
warranted to evaluate the efficacy of implementing infection control
strategies or protocols on COVID-19 patients to achieve better
therapeutic outcomes The association between demographic and clinical
factors and the treatment of nosocomial infection as determined by
univariate and multivariable analyses was displayed in Supplementary
(He et al., 2020).

1.2.12.2.Studies the most common bacteria isolated from
COVID- 19 patients include

1.2.12.2.1.The most pathogenic bacteria

1.2.12.2.1.1.Klebsiella pneumonia

Klebsiella pneumoniae is a class of gram-negative bacterium that
is ubiquitously found on the surface of mucosa in animals, or in the

environment (such as water, soil, etc.). In humans, K. pneumoniae is
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concentrated in the gastrointestinal tract, and a few in the nasopharynx,
through which the bacteria can enter the blood circulation or other tissues,
and then cause infection. In the era of pre-antibiotics, K. pneumoniae was
a vital pathogen of community-acquired pneumonia (CAP), especially in
diabetics and alcoholics. In the era of antibiotics that followed, it became
a major cause of medical-related infections in hospitals ( Podschun and
Ullmann., 1998).

And a risk factor of severe community-acquired infections ( Holt
et al .,2015). In Singapore, mortality rates of K. pneumoniae bacteremia
ranged from 20-26% (Chew et al .,2017).

In China, K. pneumoniae accounted for 11.9% of isolated
pathogens from ventilator-associated pneumonia (VAP) and intensive

care unit (ICU)-acquired pneumonia (Zhang et al .,2014).

In addition, carbapenem-resistant Enterobacteriaceae (CRE) caused
by K. pneumoniae have been reported to account for 73.9% of 664
clinical samples in a multi-center clinical study that covered 25 “AAA”

hospitals in 14 provinces of China(Zhang et al .,2018).

There is no doubt that such a high prevalence and mortality rate of
K. pneumoniae infection caused a great burden on the country’s health
system. K. pneumoniae has many accessory genomes of plasmids and
chromosome gene loci. According to the accessory genome, K.
pneumoniae strains are divided into three types: opportunistic,
hypervirulent, and multidrug-resistant (MDR) (Martin and Bachman.,
2018).

Most infections of K. pneumoniae were caused by the classic K.
pneumoniae (cKp) strains which remained living in the hospitals, and

then caused infection in weak patients. The cKp strain appears to be
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different from the hvKp. Genetic factors of high virulence phenotype of
hvKp are present on a large virulent plasmid, and there may be
integrative conjugal elements. hvKp infection often occurs in multiple
sites and subsequently spreads, which makes it more difficult to treat and
control. The variant strain hvKp, firstly discovered in the Pacific Circle,
can lead to community-acquired, aggressive, and metastatic infections in
diabetes or normal immune function with liver abscesses,
endophthalmitis, meningitis, and septic arthritis in young people in
(Russo and Marr., 2019).

The inflammatory response is inhibited, and the clearance to
bacteria is reduced by these modifications. At the same time, the ability to
obtain iron is critical to the growth and replication of bacteria. There are
four iron-absorbing molecules (iron carriers) in K. pneumoniae:
enterobactin, yersiniabactin, salmochelin, and aerobactin, respectively.
Existing in both typical and highly virulent strains, enteromycin has the
highest affinity for iron, and it is considered to be the main iron
absorption system. Unlike enteromycin, gastrin and yersinide are more

prevalent in hvKp than in cKp (Happel et al ., 2005).
1.2.12.2.1.2. Acinetobacter baumannii

The genus Acinetobacter is a large and diverse group of
biochemically, physiologically, and naturally —multi-skilled
bacteria. Acinetobacter spp., a ubiquitous coccobacillus genus, is
characterized as glucose non-fermentative, non-motile, catalase-
positive, oxidase-negative, and non-fastidious Gram-negative
bacteria (Lee et al .,2017).

Even though these species differ in their pathogenicity,

antimicrobial resistance, and epidemiology (Chen et al .,2014).
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In the hospital environment, Acinetobacter is also easily
isolated, especially the A. baumannii species. When recovered
from clinical samples, most species may have some significance as

human pathogens (Peleg et al .,2008).

A. baumannii is an opportunistic pathogen mainly associated
with HAI. Opportunistic pathogens can also cause super infections,
especially in combination with viral respiratory tract infections in

hospitalized patients (Sharifipour et al .,2020).

Belonging to the ESKAPE group (which includes
Enterococcus faecium, Staphylococcus aureus, Klebsiella
pneumoniae, A. baumannii, Pseudomonas aeruginosa, and
Enterobacter spp.), A. baumannii stands out with its ability to
effectively escape antibiotic treatments, affecting mainly
immunocompromised and critically ill patients in ICUs (Monem et
al .,2020).

While A. baumannii is an important nosocomial pathogen
that can cause various diseases, community-acquired infections by
this microorganism (including pneumonia and bacteremia) are less
common, but it is associated with relatively high mortality (Chusri
et al .,2019).

Mainly, carbapenem resistance in A. baumannii is an
essential concern because this type of antimicrobial is the last line
of defense used to treat infections caused by multidrug-resistant
Gram-negative bacteria. Infections caused by carbapenem-resistant
Acinetobacter baumannii  (CRAb) cause more extended

hospitalization, adverse outcomes, and increased costs than
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infections caused by carbapenem-susceptible strains (Boinett et al
.,2019).

CRADb readily contaminates the hospital environment and
health care providers’ hands, can survive for prolonged periods on
dry surfaces, and can be spread by asymptomatic colonization;
these factors make CRADb outbreaks in acute care hospitals

challenging to control (Nutman et al .,2016).

Co-infection with A. baumannii secondary to SARS-CoV-2
infections has been reported multiple times in literature during the
COVID-19 pandemic including Wuhan (China), France, Spain,
Iran, Egypt, New York (USA), Italy, and Brazil . The incidence of
secondary infections (mostly lower respiratory tract infections) due
to A. baumannii was said to be as high as 1% of hospitalized
COVID-19 patients in an Italian hospital (Ripa et al .,2021).

A systematic review and meta-analysis of bacterial co-
infection and secondary infection in patients with COVID-19
reported 3.5% and 14.3% for co-infection and secondary infection,
respectively. However, in general, bacterial infection was 6.9%,
varying slightly in the patient population, ranging from 5.9% in
hospitalized patients to 8.1% in critically ill patients (Langford et
al .,2020).

1.2.12.2.1.3. Streptococcus pneumonia

Streptococcus pneumoniae (S. pneumoniae) is an opportunistic
extra-cellular Gram-positive bacterium that usually colonizes the mucosa
of the human upper respiratory organs. S. pneumoniae can cause many

diseases, including diseases that have mild symptoms but are common,
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such as otitis media, sinusitis, and bacterial pneumonia, as well as severe
invasive pneumococcal diseases (IPD) such as bacteremia and menin-
gitis. S. pneumoniae is the most common pathogen in community-
acquired pneumonia (CAP) and it is also the major pathogen in

nosocomial pneumonia (Weiser et al .,2018).

Because the incidence and mortality of CAP among elderly people
are both high, S. pneumoniae pneumonia has al-ways been a focus of
attention. The main symptoms are mostly fever and cough as well as
dyspnea and shortness of breath. Although COVID-19 and S. pneumoniae
pneumonia are characterized by pulmonary inflammation caused by
different pathogens, they have similar clinical symptoms and incidence
rates. The incidence of COVID- 19 seems to be higher in older men and
patients with comorbidities. Particularly when the reverse transcription—
polymerase chain reaction (RT-PCR) detection result is negative, there
are some difficulties in distinguishing between COVID-19 and S.
pneumoniae pneumonia. Furthermore, although COVID-19 is somewhat
under control in China, the number of COVID-19 patients worldwide still
shows an increasing trend. Therefore, there are many reports on chest
computed tomography (CT) findings of COVID-19.( Lin et al .,2020).

The drugs for S. pneumoniae pneumonia are mainly antibiotics,
such as [-lactams (penicillin and cephalosporin), quinolones, and

macrocyclic lipids (Pallares et al., 2020).

The Diagnosis and Treatment of COVID-19 (the provisional 6th
edition) mentioned using a-interferon combined with antiviral drugs, such
as lopinavir, for treatment and avoiding blind or inappropriate use of

antimicrobial agents (Lu ., 2020 ).
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Therefore, in the COVID-19 outbreak, familiarity with the CT
signs of COVID-19 and its differential diagnosis from S. pneumoniae
pneumonia not only can provide powerful imaging evidence for diagnosis
but also can screen the patients who have symptoms but do not receive
timely nucleic acid detection. Suspected patients should be isolated for
treatment as soon as possible to avoid disease progression into severe
iliness, which is conducive to controlling the development of the disease

and alleviating the shortage of medical resources (Machnicki et al., 2021)

There are some limitations in our study. Because of time and
sample- size constraints, dynamic imaging data of COVID-19 and S.
pneumoniae pneumonia after treatment were not analyzed in this study,
which could be included in future studies. In summary, the findings of
GGO, the crazy paving sign, and abnormally thickened interlobular septa
on chest CT were higher in COVID-19 than S. pneumoniae pneumonia
in this study, whereas the findings of consolidation lesions, bronchial
wall thickening, pleural effusion, and centrilobular nodule on chest CT
were lower in COVID-19 than S. pneumoniae pneumonia (Dirkx et al.,
2021).

In addition, disease foci in S. pneumoniae pneumonia mainly
showed a lung lobular and segmental distribution. The most important
differential points were whether the disease foci had the CT features of
lung lobular and segmental distribution, the crazy paving sign,
abnormally thickened interlobular septa, and consolidation lesion (Zhou
etal., 2021).
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1.2.12.2.2.0ther pathogenic and nosocomial bacterial

isolates in current study

Streptococcus parasanguinis , Staphylococcus lentus, Serratia
marcescens , Lactococcus garvieaeare , Raoultella planticola,

staphylococcus hominis, Sphingomonas paucimobilis.
1.2.12.2.3. Normal flora isolates in current study

Staphyloccous hemlyticus , Kocuria kristinae , Staphylococcus
epidermidis , Granulicatella elegans , Streptococcus mitis , Rothia

dentocariiosa , Granulicatella adiacens.
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Materials and Methods
2.1.Patients Specimens
2.1.1.Study Design

A total of (100 ) samples were taken from patient who suffering from SARS-
COV2, during the period from September 2021 to November 2021, who admitted to
Marjan Medical City and Imam Al-Sadig Teaching Hospital in Babylon Governorate .
samples were taken from COVID-19 patients divided in to two groups, 50
Nasopharyngeal swabs 28 males (56% ) and 22 females (44%) to detect SAR-COV-
2 infection by RT-PCR and the same patients take another Nasopharyngeal and oral
pharyngeal swabs for bacterial infections with (50) samples as healthy (control) These

study including questionnaire as (Appendix1).

2.1.2. Collection of Samples

Nasopharyngeal swabs were collected from all subject included all patients and
was conducted directly on them. Placed in tube contain 2ml of viral transport medium
(VTM) then stored at -20 °C until the time RNA extraction and reverse transcriptase
polymerase chain reaction processing. Nasopharyngeal and oral pharyngeal swabs for
bacterial infections diagnostic bacteria by vitik2 system to Gram-positive and Gram-

negative these bacteria co-infection to SARS-cov2 patients and increase severity of

COVID-19.

2.1.3.Ethical approval

All subjects involved in this work are informed and the agreement will obtained
verbally from each one before the collection of samples. This study was approved by

the committee on research ethics at college of medicine, University of Babylon, Iraq.
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2.2. Materials

2.2.1. Equipment and Instruments

Materials and Methods

Table (2.1) The Equipment and Instruments that used in this study with
their companies and countries of origin.

Instruments and Equipment Mlanufacturing | Origin
1. | AURA TM PCR Cabinet EuroClone Italy
2. | Autoclave Stermite Japan
3. | Amies transport media Zahrat Al-Raw China
4. | Bio TDB-100, Dry block thermostatbuilt BioSan Lativa
5. | Benson burner Membrane Germany
6. | Combi-spin Biosan Lativa
7. | Disposable syringe 10 ml,5ml and 3ml Sterile EO. China
8. | Digital camera Samsung China
9. | Disposable pipette tips VWR internati¢ USA
10. | Eppendorf tubes Bioneer Korea
11. | Exispin vortex centrifuge Bioneer Korea
12. | Gel electrophoresis Shandod Scient UK
13. | Facial mask Unimed K.S.A.
14. | Face Shield ROHS China
15. | Forceps Spin react Spain
16. | High Speed Cold Centrifuge Eppendorf Germany
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17. | Incubator Memmert Germany
18. | Inoculating loop HiMedia India
19. | Laminar Hood Labogene, Denmark
20. | Latex gloves Unimed, K.S.A.
21. | Light Microscope Olympus Japan
22. | Micropipettes 5-50, 0.5-10,100-1000pl CYAN Belgium
23. | Miniopticon Real-Time PCR BioRad USA
24. | Mini-Power Supply 300V, 2200V Labnet China
25. | McFarland tube standard 0.5 Mastgroup England
26. | Micro tube 2ml and 1.5ml (for reverse transcription ) Bioneer Korea
27. | N95 mask Amir Teb IRAN
28. | Nano drop Nabi Korea
29. | Petri dishes Dolphin Syria
30. | Refrigerator Concord Lebanon
31. | RT-PCR Sacace Italy
32. | Sensitive Balance Sartorius
33. | Sterile test tube Superestar India
34. | Thermocycler PCR Bio-Rad USA
35. | UV Transilluminator ATTA Korea
36. | Vitek 2 system Biomerieux France
37. | Vortex CYAN Belgium
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38. | Water Bath CYAN Belgium
39. | Water distilater Rovsun China

2.2.2.Kits

Table (2.2) The kits used in this study with their companies and countries of
origin

1.

Maxime PCR PreMix

Taq DNA polymerase

dNTPs (dATP, dCTP, dGTP, dTTP)

Tris-HCI pH 9.0

INtRON

KCI

MgCIZ

Stabilizer and Tracking dye

Korea

Prime Script TM RT reagent Kit

Prime Script TM RT Enzyme
RNase Free dH20
EASY Dilution Buffer (for Real Time PCR)

Genes labs

HS-Tag DNA Polymerase, PCR buffer,
MgCI2 and dNTP’s

Korea

GP- ID card -Vitek 2 syste compact kit

Biomeriux

France

GN -1D card -Vitek 2 system compact Kit

Biomeriux

France
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2.2.3. Primers

The PCR primers for detection SARS-COV-2 based on ORFlab protein were
design in this study using NCBI-Genbank Sequence database and primer 3 plus. primers

was provided from Macrogen Company, Korea as shown in tables (2.3)

Table (2.3) The new designed PCR primers for ORFl1ab genes of SARS-COV?2

Primer Sequence (5'-3") Product Size
F | CGGATGGCTTATTGTTGGCG 639bp
ORF1ab gene
ACAACTCCGGATGAACCGTC

2.2.4. Chemical and Biological Materials

2.2.4.1. Chemical Materials

The chemical and reagents and their manufacturer which have been used in the
study are listed in table (2.4)

Table (2.4) Chemical and reagents have been used in the study

Materials Manufacturing Origin
1. |5 % PrimeScriptTM mix Intron Korea
2. | 6X Loading dye Intron Korea
3. | 70% alcohol(Ethanol) JOUD TOL Al — Kafeel Iraq
4. | Absolute Ethanol Scharlau Spain
5. | Agarose BioBasic Canada
6. | Ethidium Bromide BioBasic Canada
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7. | Free Nuclease Water Bioneer Korea
8. | Gram stain set (Crystal violet, HiMedia India
Methylene blue, iodine,
absolute alcohol, safranine)
9. |H202(3%) Panreac Spain
10. | Ladder 1000bp and Ladder 2000bp Intron Korea
11. | TBE buffer 10X BioBasic Canada

2.2.4.2. Culture Media

A group of culture media was prepared according to the instructions of
the companies and sterilized by autoclaving at 121°C for 15 minutes.

Table (2.5) Culture Media Used During This Study

Culture media Company Country
Blood Agar CondaLab Spain
MacConkey Agar Liofilchem Italy
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2.3. Methods

The main methods included in this study are shown in the figure (2-1).

l 100 samples

Bacterial Swabs

< 1t
S \_//// S ——
Viral swabs
negative
result
Culture all

collected samples
on blood and
MacConkey agar

Bacterial
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<
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[ statistical analysis J

Phylogenetic
analysis
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PCR and Gel
electrophoresis to
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gene

Figure ( 2.1) Step of study
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2.3.1 . Preparation of media for isolation and identification of bacterial

isolates

A group of culture media was prepared according to the instructions of the

companies and sterilized by autoclaving at 121°C for 15 minutes.
2.3.1.1.Blood agar medium (PH: 7.1)

Blood agar medium was prepared by dissolving 40 gm of blood agar base in
1000 ml D.W., this media was autoclaved at 121°C for 15 minute, and then cooled
to 45°C 5% of fresh human blood was supplemented and mixed with base
medium . This medium was used as enriched and differentiate Gram positive

bacteria and Gram negative bacteria (Niederstebruch et al., 2017). Appendix (2).
2.3.1.2. MacConkey agar medium

MacConkey agar medium was prepared by dissolving 49.53 grams in 1000
ml of purified / distilled water . The medium is boiled for a few seconds until the
ingredients are completely dissolved. Sterilize by autoclaving at (121 ° C)
pressure for 15 minutes. Cool to 47 ° C, mixed well before pouring into sterile
Petri dishes. This medium was used as a selective medium Gram negative
bacteria (Allen., 2005). Appendix (3).

2.3.2.Bacterial Transport Medium

Amie's media were used for transport the clinical bacterial swabs to the

laboratory. Appendix (4).
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2.3.3. Viral Transport Medium

Media used for viral transport. It is containing N-2hydroxyethylpiperazine-
N'-2-ethanesulfonic acid (HEPES), gelatin, bovine serum albumin (BSA), sucrose

and compatible antibiotics.(Vircell,Spain). Appendix (5).
2.3.4. Nasopharyngeal and Oral pharyngeal Swab Procedure

To correctly perform the nasopharyngeal swab, the patient must be seated
comfortably with the back of their head against the headrest. Furthermore, it can
helpful to lift the tip of the patient's nose. From the side view of the patient, the
swab is inserted in the nose horizontally, along an imaginary line between the
nostril and the ear. Upon reaching the posterior wall of the nasopharynx, rotate the
tip of the swab continuously for a few seconds, before gently removing the swab.
Be careful not to insert the swab in an upwards direction or limit the sampling to
only the anterior portion of the nasal cavity as this would reduce the probability of
taking a significant amount of viral RNA.Oral pharyngeal sampling is easier to
perform. The swab is directed toward the rear wall of the oropharynx and it is
rotated a few times before removal. After taking the sample, it is necessary to
insert both swabs in the same tube, breaking the rod with one swift and controlled
movement. Finally, carefully reset the cap. The specimen were kept frozen at — 20
C° for real time reverse transcriptase —PCR test (rRT-PCR) .( Petruzzi et al .,
2020).

For bacterial studies, nasopharyngeal and oral pharyngeal swabs were
collected and transmitted by bacterial transport media then inoculated on to blood
agar and MacConkey agar . Thereafter, bacterial isolates for further tested for

biochemical tests by Vitek 2 System (Biomerieux, France).(Figure 2.2)
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Figure (2.2) Nasopharyngeal swab technique (LeBlanc et al .,2020).

2.3.5. Genomic Viral RNA Extraction

RNA were extracted manually as below:

1
2
3

Lysis buffer (extraction kit) 300 pl were added to 100 ul from sample.

Four hundred pl from prep were added and mixed by centrifuge 3mint.

Five hundred pl of washl was used, it was centrifuged at 1100 rpm for 1

minute.

4

5- Two hundred ul of wash 2 was added, then centrifuged 1100 rpom for 1 minute.

Five hundred ul of wash 2 was added, then centrifuged at 1100 rom for 1 minute.

6- Centrifuge lid was closed at 65 c°for 5 minutes.
7- Ninety pl preheat dilution was added, it was centrifuged for 1 minute and mixed

well. RNA ready to be used for next part.
2.3.5.1. Real -Time Polymerase Chain Reaction

Real Line SARS-CoV-2(A format) part1(B11019-96)

Real-Time PCR technique was performed for detection of SARS-COV-2 based
amplification for a major gene: Fam gene and nucleocapsid protein N gene and
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envelope E gene with internal control using Kit. This technique was carried out

following steps:

Table (2.6) The Real Line Cycler should be programmed as follows

Step no. Temperature Time No. of cycle
Stepl 35C° 20 min 1 cycle
Step2 95C° 5 min 1 cycle
Step3 94C° 10 sec 50 cycles
64C° 15 sec
Step 4 80cC’ 1sec 1 cycle
Step 5 10 C° Hold

Measurement of Fluorescence

Rotor Gene Cyclers

Stepl 32C° 20 min 1 cycle

Step2 95C° 5 min 1 cycle

Step3 94C° 10 sec 50 cycles
64C° 15 sec

2.3.5.2. Real-Time PCR Data Analysis

The analysis of Real-Time data was done by looking at the threshold cycle number
(CT value) that showed positive amplification in the Real-Time PCR cycle number as
shown in table( 2.7)
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Table (2.7) PCR results interpretation

Materials and Methods

Detection Channel

+ Not considered

FAM/Green | HEX/Yellow ROX/orang Cy5/Red
SARS-COV IC SARS-CoV-2 E- gene SARS-CoV2 N-gene
Analyzed Samples
+ Not considered + + RNA of SARS-CoV2 is
considered*
+ Not considered - - RNA of SARS-like coronaviruses
is detected, RNA of SARS —CoV2
is not detected
- + - - RNA of SARS-like coronaviruses

is detected, RNA of SARS —CoV2

is not detected

Positive Result

+

Negative Result

2.3.5.3. Measuring of RNA concentration

A fluorescent RNA-binding dye in the QuantiFluor® RNA System allows for

sensitive quantification of tiny quantities of RNA in solution. Many biological

applications require the detection and quantification of small amounts of RNA,

including determining the yield of in vitro transcribed RNA and measuring RNA

concentration :
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QuantiFluor®
RNA Dye

1X TE Buffer QuantiFluor®
RNA Dye

warkina oalidian

Figure(2.3) Hlustration of the QuantiFluor® RNA System's single-tube

format quantification.( Kocabas et al .,2015)

2.3.5.4. Procedure

1- 20X TE Buffer was diluted 20 times with nuclease-free water to make 1X TE
buffer (not provided). Mix 1 mL of 20X TE Buffer with 19 mL of Nuclease-Free Water
(Cat.# P1195).

2-  workable solution: Calibration with a Low Standard; To make the QuantiFluor®
RNA Dye working solution, dilute the QuantiFluor® RNA Dye 1:2,000 in 1X TE
buffer, combine 2ul of QuantiFluor® RNA Dye with 3,998 pl of 1X TE buffer and well
mix . The working solution kept away from light by covering with foil or placing in the
dark.

3-  ablank sample by filling an empty 0.5ml PCR tube with 200 pul of QuantiFluor®
RNA Dye working solution. This is the blank sample that will be utilized in Step 8. The
tube kept away from the light.

4-  the RNA Standard Sample as follows: Calibration with a Low Standard: Prepare
a 10ng standard by first diluting the RNA Standard (100ng/ul) 1:100 in 1X TE buffer
(10ul of RNA Standard + 990ul of 1X TE buffer). Next, add 10ul of diluted standard to
200ul of QuantiFluor® RNA Dye working solution in a 0.5ml PCR tube.
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5-  Start preparing RNA: Add 1-20ul of unknown sample to 200ul of QuantiFluor®
RNA Dye working solution in a 0.5ml PCR tubes. For example, add 1ul sample to
200l QuantiFluor® RNA Dye working solution. Vortex well, and protect tube from
light.

6-  Incubate the prepared samples at room temperature for 5 minutes, protected from
light.

7-  On the QuantusTM Fluorometer, select the RNA procedure with the low"
depending on the standard calibration supplied.

8-  Calibrate the QuantusTM Fluorometer by reading the blank (made in Step 3) and
standard (produced in Step 4) RNA in the Calibration screen, then selecting "Save."

9-  The volume of the sample and the concentration units desired 2 ul were entered.
10- The QuantusTM Fluorometer is used to measure the fluorescence of RNA

concentration. The value given represents the original sample's concentration

T Fwecsswwaes—cgewm b= .
CLQuianNntus

FLUOROMETER

i

RNA
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Sl
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o= @)

Figure: (2.4 ) Quantus™ Fluorometer.( Kocabas et al .,2015)
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2.4. Conversion of RNA to cDNA

The Prime Script TM RT reagent Kits in current study we used intended for
reverse transcription that is optimized for real-time RT-PCR. It employs Prime Script
TM RTase, which has a wide range of applications and allows for quick and efficient
cDNA template synthesis for real time PCR. The step-by-step experimental approach is
straight orward and well-suited to high-throughput analysis. This kit can be used in
conjunction with SYBR® Premix, a real time PCR reagent. used for the Kit

Components :

1.  Prime Script TMRT Enzyme Mixl

2. RNase Free H,0O
3. EASY Dilution Buffer (for Real Time PCR

2.4.1.Principle

1-Allows for the rapid and efficient synthesis of cDNA templates for Real Time PCR.
This kit is ideal for two-step real-time RT-PCR

2-Included in the kit are Random 6 mers and Oligo dT Primer for use as reverse
transcription primers. The reaction can be carried out using a combination of these two
primers, or the primer based on the objective of the experiment. Gene Certain Primers
can also be used to detect specific genes.

3-For Real-Time RT-PCR quantitation, a standard curve must be established. Because
low amounts are required for a valid standard curve, whole RNA or cDNA must be
diluted after reverse transcription. Dilution with water or TE, on the other hand, can
limit the range of the curve due to unstable dilution at low concentrations. When using
EASY Dilution Solution (for Real Time PCR) for dilution, the results are accurate at

lower concentrations and the production of a wide-range standard curve is facilitated.
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2.4.2. Procedure

1- On ice, prepare the following reaction mixture was mixed as shown below To
compensate for pipetting losses, prepare a little larger volume of master mix than is
required. Add the RNA sample after dispensing aliquots of this mixture into the

micro tubes < For 1 reaction >.

Reagents Volumes
5 x Prime Script TM mix 2ul
Total RNA 1l
RNase Freed H,O Total to 10pl

2-  The reaction mixture was uploaded in real-time pcr for 1 step only
condition 37°C, 15 minutes*3 (reverse transcription) , 85°C, 5 sec (inactivation of

reverse transcriptase with heat treatment), 4°C in.

2.4.3.PCR master mix preparation

PCR master mix was prepared by using (Maxime PCR PreMix Kit) and this master

mix done according to company instructions as Table( 2.8)

Table (2.8) PCR master mix preparation for ORFlabgene

PCR Master mix Volume
DNA template 5uL
ORFlab gene mi
Forward primer (10pmol) H
ORF1lab gene mi

Reverse primer (10pmol)

PCR water 13pL

Total volume 20pL
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After that, these PCR master mix component that mentioned in table above placed
in standard PCR PreMix Kit that containing all other components which needed to
PCR reaction such as (Tag DNA polymerase, dNTPs, Tris-HCI pH: 9.0, KCI,
MgCl,,stabilizer, and tracking dye). Then, all the PCR tubes transferred into EXxispin
vortex centrifuge at 3000rpm for 3 minutes. Then placed in PCR Thermocycler (T100

Thermal cycler. BioRad USA).

2.4.4. PCR thermo cycler conditions

PCR thermocycler conditions by using convential PCR thermo cycler system as

following Table (2.9).

Materials and Methods

Table (2.9) PCR thermo cycler conditions

PCR Step Temp. Time Repeat
Initial Denaturation 94°C 5min 1
Denaturation 94 °C 30sec.
Annealing 58 °C 30sec 30 cycle
Extension 72°C 1min
Final extension 72°C 5min 1
4°C Forever -
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2.4.5. PCR product analysis
The PCR products of was analyzed by agarose gel electrophoresis following steps:

1- 1.5 % Agarose gel was prepared in using 1X TBE and dissolving in water bath at
100 °C for 15 minutes, after that, left to cool 50°C.

2-  Then 3L of ethidium bromide stain were added into agarose gel solution.

3-  Agarose gel solution was poured in tray after fixed the comb in proper position
after that, left to solidified for 15 minutes at room temperature, then the comb was
removed gently from the tray and 10ul of PCR product were added in to each comb
well and 5ul of (100bp Ladder) in one well.

4-  The gel tray was fixed in electrophoresis chamber and fill by 1X TBE buffer.
Then electric current was performed at 100 volt and 80 AM for 1 hour.

5-  PCR products were visualized by using UV Transilluminator.

2.5. Isolation and identification of bacterial co-infection in SARS —

COV2 patient by Vitek2 compact system

The Vitek 2 compact system was used to confirm the biochemical and deferential
tests for bacteria . The system had been performed according to the manufacturer's

instructions (Biomerieux —France). Appendix (6).

2.5.1.Principle

The VITEK 2 compact is an automated microbiology system utilizing growth-
based technology. The system is based on accomm- odate the same colorimetric

reagent cards that are incubated and interpreted automatically(Pincus ., 2007 ) .
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2.5.2. Assay procedure

Three ml of normal saline are placed in a khan tube and inoculated with a
loop full of isolated colony for suspension. The colony must be aged 24 hr. .The
khan tube inserted into a densities plus instrument to measure the optical density
which is 0.5-0.6 of microorganism suspension. The standardization inoculums
placed into the cassette and a sample identification number entered into the
computer software via barcode. Thus, the Vitek 2 card connected to the sample ID
number. Then the cassette was placed in the filler module, when the cards were

filled, transferred the cassette to the reader / incubator module Appendix (7)

2.6. Statistical Analysis

Statistical analysis was carried out using SPSS version 25. Categorical variables
were presented as frequencies and percentages. Continuous variables were
presented as (Means = SD). Pearson’s chi square (X2 ) and Fisher-exact tests were
used to find the association between categorical variables. A p-value of < 0.05 was

considered as significant (Daniel and Cross, 2018)
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Result and Discussion

3.1. Distribution of study population according to gender

The total number of the patients who were positive SARA-COV-2
were 50 samples ,N= 28 (56 %) of them were males and N= 22(44%)
were females, in comparing with 50 apparently healthy control
individuals N=25 (50%) males and N= 25 (50%) females. The current
study show not significant difference at p (0.54) and the incidence of

males is higher than females as shown in table (3.1).

Table (3.1) Distribution of SARS-COV-2 according to gender

Also, when the relationship between gender and occupation was
shown, it showed that the highest percentage was of women housewives
N=19 ( 38.0%) females , retired N=13 (26.0%) males and show

significant difference at p value (0.001), as shown in the table( 3.2)
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Table (3.2) Correlation occupation and gender

gender * occupation Cross tabulation

free | house
employee | job wife | P value

occupation
retired

gendermale u-‘ 5 10 0 0.001
% -‘ 10.0%] 20.09%| 0.0%
Female |N 1 2 0 19
% 2.0% 4.0%)| 0.0%| 38.0%
Total N 14 7 10 19
% | 28.0%| 14.0%]| 20.09%| 38.0%

This result is comparable with result of previous studies done
show not resemble with result study neighboring countries male 300
(48.9%) and female 313(51.1%) show significant difference at p(0.018)
(Alamri et al., 2021).

The total number of the patients who were positive SARA-COV-2
was 78. 50(64.10%) of them were males and 28(35.90%) were females,
in comparing with 10 apparently healthy control individuals, males were
7(70%) and 3(30%) were females. The result of statistical analysis
demonstrated that statistically significant differences (Alia and Areej.,
2021).

Furthermore, this result is consistent with several research
conducted in Wuhan, China, which indicated that, males have a
considerably higher risk of infection than females such as (Wu et al.,
2020).
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The result were not similar to recent findings for gender and its
relationship to patient condition, which found significant results for both
groups, with male out performing females with a p value of (0.001).
Males died at a rate (10.6%) higher than females, which was a significant
according to data from Germany, Italy, Spain, and Switzerland, the male
case fatality rate was higher than the female case fatality rate (Gebhard
and Klein., 2020).

While other studies have explained the sex difference in COVID-
19 mortality by higher expression of ACE2 receptor which was found in
Asian males . (Zheng et al ., 2020).

This might be due to the X chromosome and sex hormones present
in women that play a protective role (via innate and adaptive immunity)

in susceptibility to viral infections (Jaillon et al ., 2019).

Consistent with the current findings, it has been reported that males

had higher mortality than females(Wenham et al ., 2020).

The angiotensin-converting enzyme 2 (ACE2) allows SARS-COV-
2 to enter the blood stream (Hoffmann, 2020).

These gender differences could be related to changes in ACE2
expression caused by hormonal influences. Because females have a larger
degree of heterodimer construction than males, male SARS-COV?2 spike

receptors have a higher affinity for ACE binding (Joyce et al., 2020).

Angiotensin-converting enzyme 2 genes are present on the X-
chromosome, allowing females to be heterozygous and genetically
diverse compared to men who are homozygous enhance in SARS-COV-2

infection (Gemmati, and Veronica ., 2020).
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Preliminary studies have suggested that while the prevalence of
infection is the same in men and women, male patients are more likely to
be hospitalized, have a more severe course of disease and higher

mortality (Leung et al ., 2004).

Sex differences are well known in innate and adaptive immunity
with resultant sex-specific responses to vaccines and infections (Scully et
al ., 2020).

In response to viral infection, females have stronger humeral and
cell-mediated immunity than males (Mdssner et al., 2010 ; Syrett et al.,
2019).

In addition, the sex hormone interaction to specific receptors on
immune cells plays a critical role in initiating the process. They have the
potential to grow and estrogen boosts antibody production (Gemmati and
Veronica, 2020).

This could be as a result of estrogen has a beneficial effect and
promotes IgG and IgM production. The opposing hand's expression
testosterone hormone has a suppressive impact. SARS-COV-2 enters the
body via the trans membrane protease serine-2, which is required for
SARS-COV-2 to spread throughout the body, according to another
method. Androgen receptor is more highly expressed in males than
females, with higher ACE2 levels in various organs, and androgen
receptor has a role TMPRSS2 transcription. This could explain why
males are more severely affected and die from SARS-COV-2 infections
than females (Hoffmann., 2020).

Frequency of occupational of patients can be used to highlight
gender inequalities in the biological repercussions of health and illness.

Until recently, gender variations in occupational health received little
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attention, and the majority of social science literature concentrated on

inequalities in exposure to health risks.( Kwon et al., 2021)
3.2. Distribution of study population according to age

The results revealed that the highest COVId-19 infection rate
was in persons >6lin the rate of 44.0% and the lowest number of
infected people were at the age of <30 in the rate of 8.0% . The result
show significant difference at p value (0.080) as in table (3.3).

Table (3.3)Distribution of SARS-COV-2 according to age

Age group and study . Puvale

0080 |
8.0% 26.0%
4 6
8.0% 12.0%
5 6
10.0% 12.0%
15 13
30.0% 26.0%
22 12
44.0% 24.0%
50 50

It was found in other not similar studies, who reported that, most
cases were between the ages of 29 and 50, with those aged (30-39) years
old being the most infected age range in Iraq (Goldstein and Lipsitch.,
2020)

reported that, younger adults, particularly those under the age of
35, frequently have a high incidence of SARS-CoV-2 infection in the

community, and the mortality rate in very elderly is significantly higher
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than elderly using serological tests in the United States . Another study
conducted by Tang et al., (2020)

discovered that, the majority of infections occurred in young
people aged 482(18-29), 1097(30-39), 841(40-49), 1011(50-59), 886(60-
69), and > 70 (563) years during an assessment of 4880 confirmed cases
SARS-COV?2 infection using RT-PCR in China. The similar study
reveal, the elderly were more vulnerable to the diseases with severe

stages (Crespo et al., 2020) .

That, the case fatality rate of patients aged 70 to 79 years was
(8.0%) compared to 14.8% for patients aged 80 years and older. A results
of ( Niu et al., 2020) .

has been found that, older patients (> 65 years) with comorbidities
and acute respiratory distress syndrome (ARDS) have an increased risk of
death( Gold., 2020).

reported that, the elevated infection incidence of SARS-COV?2
among the elderly may be attributable to a number of comorbidities .
Among those infected with severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2), elderly patients have had the most severe
outcomes, including the highest death rates, whereas infected younger
persons, particularly children aged 1-18 years, if symptomatic at all, are
far more often mildly ill (Cevik et al ., 2020).

While this age-dependent pattern of illness severity has become
well established, the roles of different age groups in transmission has not
been as clear. Recently, evidence has accumulated that susceptibility to

infection generally increases with age (Jing et al ., 2020).
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This, however, does not suggest that the oldest individuals
necessarily have the highest SARS-CoV-2 incidence in fact, serological
studies suggest that younger adults, particularly those younger than
35 years, often experience the highest cumulative rates of infection
(Takita et al ., 2020).

reported that older patients (> 65 years) with comorbidities and

ARDS are at increased risk of death( Bialek et al., 2020).

report that SARS-COV-2 occurs more frequently in old age
individuals and those in high susceptibility to ICU admission and
mortality in United States. The high infection rate of SARS-COV-2
among old age may be due to several comorbidities among them was
observed (Pahan and Pahan., 2020; Zhou et al., 2020).

3.3.Type of bacteria co -infection to SARSCOV-2

The results showed that the highest infection was with bacteria
Klebsiella pneumonia followed by bacteria Streptococcus pneumonia and

Acinetobacter baumannii as in figure 3-1.

61



Chapterthree ...... ..., Result and Discussion

S = N W & U OO N

Figure (3.1) Type of bacteria co- infection in COVID-19 patients

The results were compared with the results of other research and it
was found that, With regard to the unit of admission, COVID-19 patients
with bacterial infections were more frequently admitted to the intensive
care unit (ICU) (56%) compared to patients without bacterial infections
who were mostly admitted to the ward (38%) (p < 0.001). The use of
invasive devices such as endotracheal tube and central venous catheters
were also more frequent among cases compared to controls (p < 0.001)
Patients with bacterial infections were managed with invasive ventilation
in 56% of cases compared to 14% controls (p < 0.001) and with
noninvasive ventilation in 64% of cases compared to 34% controls (p =
0.003). A comparatively higher proportion of patients who had bacterial
infections had received treatment with systemic steroids (92%) (p =
0.001).( Du et al ., 2020)

All patients with bacterial infections had received antibiotics. The
choice of empiric antibiotics was based on local anti biogram and

institutional guidelines for community-acquired pneumonia and definitive
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antibiotic treatment was decided based on the identification and

sensitivity pattern of the isolated organism (Nasir et al ., 2021)

Admission to the ward unit was found infection and treatment with
steroids was also a significant risk factor to be protective (odds ratio
[OR]: 0.15; 95% CI: 0.02-0.75). bacteremia and one had candidemia. The
most frequently isolated organism from blood was multi-drug resistant
(MDR) Acinetobacter in (3/10) patients, followed by ceftriaxone
resistant. Escherichia coli in two patients, vancomycin-resistant
Enterococcus in two patients and ceftriaxone-resistant Klebsiella
pneumonia in one patient. In patients who developed hospital-acquired
pneumonia, the most commonly isolated pathogen was MDR
Acinetobacter species in (13/28), followed by MDR Pseudomonas
aeruginosa in 24% (5/28), Stenotrophomonas maltophilia in(5/28),
methicillin-resistant Staphylococcus aureus in 3/28, K. pneumoniae
In2/28 patients, and E. coli in 2/28 patients. Among patients with
community-acquired pneumonia, the most common organism was
Staphylococcus aureus (4/8) in which two were methicillin-resistant and
P. aeruginosa in 3/8 ceftriaxone resistant K. pneumoniae in (1/8). (Nasir
et al .,2021).

The COVID-19 pandemic caused a large number of
immunocompromised individuals to be hospitalized and some reports
indicated that some COVID-19 patients were diagnosed with secondary

infections (Rasmussen et al., 2020).

The specific source and nature of these infections have not yet been
fully investigated; however, there is evidence indicating that multidrug-
resistant bacteria are among those microbes responsible for the

development of these secondary infections. In one study, five cases
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(5.1%) with bacterial confections including Acinetobacter baumannii and

Klebsiella pneumoniae were found among 99 patients (Chen et al., 2020).

While in another study, four cases (9.8%) with secondary bacterial
infections were reported among 41 patients (Huang et al .,2020). 221
patients with SARSCoV-2 pneumonia were admitted to Zhongnan
Hospital, Wuhan, China. Among them, 25.8% (57/221) patients were
afflicted with co-infections, and among these patients with co-infections,
29.8% (17/57) were co-infected with bacteria. In a study conducted
(Blasco et al .,2020). They detected one patient who was positive for M.
pneumoniae co-infection among patients with COVID-19 pneumonia.
(Duployez et al., 2020).

Reported a fatal case of necrotizing pneumonia induced by Panton-
Valentine leukocidin secreting S. aureus in a patient who was affected by
COVID-19. Some patients infected with SARS-CoV-2 showed the
increased levels of biomarkers and inflammatory cytokines related to co-
infection by bacteria, caused by deregulation in the immune system
(Zhang et al., 2020).
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3.4. Correlation between age groups and type of bacteria
co-infection to SARS-COV-2 patients

The results revealed that most of the ages that were infected with
pathogenic bacteria co- infection with COVID-19 were at the age of >61
where the number of pathogenic bacteria N= 18 (46.2%) and the age of
51-60 where the number of pathogenic bacteria was N=13 (33.2%).The
result show significant difference at p value ( 0.016) as in table ( 3.4)

Table (3.4) Correlation between age groups and type of bacteria

Type of bacteria Total P Value
pathogen
pathogen growth

groups .‘ % | 10.3% 0% 26.0% | 17 %

31-40 ‘ N | 3 1 6 10
‘ % | 7.7% 9.1% 12 % 10 %

12 % 11 %
13 28

26 % 28 %
12 34
24.0% | 34.0%
50 100

100 % | 100 %

This result is comparable with other result ,reveal resemble study,

Similar co-infection rate and pathogens in females was found when
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compared with males which mean both males and females are
susceptible to other respiratory pathogens. The species of co-infected
pathogens were higher between patients of 15-64 years old than that of
below 15 years and above 65 years of age. The highest Co-infection rate
and the most pathogen species were detected in cases of 1-4 days after
onset. Along with the course of disease, both the rates and pathogen
species of co-infection among COVID-19 patients were decreased

significantly, which may due to the treatment (Zhu et al., 2020).

The distribution of all co-infections (bacterial and viral) in the
SARS-CoV-2-positive population suggests a positive correlation with age
Even though the overall median age of the SARS-CoV-2-positive patients
was 45 years, the co-infections were significantly higher in the older age
group (60+ years) when compared to any other age group. Detailed
analyses of the COVID-19 pandemic assert that the most severe outcomes

of the disease are observed in older patients (Wu et al ., 2020).

Patients aged >60 years showed heavier clinical manifestations,
greater severity and longer disease courses compared with those aged
(Liu et al., 2020).

3.5. Distribution of study population according to infection
ratio of CT scanin COVID -19

The results showed that the highest number of infected people was
at the rate of infection <20 % of CT scan in percent N=32 ( 64.0% ) and
the lowest number of infected people was at the rate of 76-80% of CT
scan in percent N= 1( 2.0 %), the result show significant difference at p
value (0.000). as in table (3.5).
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Table (3.5) Distribution of study population according to infection

ratio in CT scan

infection ratio * patients

P value

infection | <20 o I -0 0.000
L0 OO 100.0%
21-50 Count 8 0

16.0% 0.0%

51-75 Count 6 0
() 12.0% 0.0%

76-80 Count 1 0
% 2.0% 0.0%

>81 Count |E 0
0 6.0% 0.0%

The result compare with other result show the same significant ,
Chest CT findings and SARSCoV-2 RT-PCR Ct values at hospital
admission, and occurrence of secondary infection during hospitalization
are factors able to predict mortality in COVID-19 patients. The major CT
features of COVID-19 pneumonia patients were bilateral, peripheral or
mixed distributed GGO, consolidation, and GGO with consolidation
Patients in the progressive group had more lobes and segments involved,
with a higher proportion of crazy paving sign and higher CT severity
score compared with those in the stable group (all P < 0.05). And other
not similar However, no significant difference was found in hospital
length of stay (P = 0.398) and duration of viral shedding after illness
onset (P = 0.087) between the two groups (Feng et al ., 2020).

follow-up chest CT scan can accurately reflect the disease

evolution and monitor the treatment response (Pan et al., 2020).
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Just as clinicians are evaluating more suspected patients,
radiologists are similarly interpreting more chest CTs in those suspected
of infection. Chest CT is a vital component in the diagnostic algorithm
for patients with suspected COVID-19 infection. Indeed, given the
limited number of rRT-PCR Kkits in some centers and the possibility of
false negative rRT-PCR results, the National Health Commission of the
People’s Republic of China has encouraged diagnosis based on clinical
and chest CT findings alone (Yijiu ., 2020).

Chest CT therefore has limited sensitivity and negative predictive
value early after symptom onset, and is thereby unlikely a reliable
standalone tool to rule out COVID19 infection Other findings of this
work largely concur with early radiology investigative efforts . Our
investigative efforts have demonstrated that frequency of CT findings is
related to infection time course. Our data largely concur with work by
Pan et al that demonstrated preponderance of ground-glass abnormality in
early disease, followed by development of crazy paving, and finally

increasing consolidation later in the disease course (Pan et al .,2020).

3.5.1. Correlation between infection ratio of CT scan and

type of bacteria

The results revealed that the highest rate of infection with
pathogenic bacteria was N= 25 ( 64.1% ) for people infected with
COVID-19 by <20 based on reading Ct scan, The lowest rate of
infection with pathogenic bacteria is N= 1( 2.6 %) for people who were
infected 76- 80 % with COVID-19 .The result show significant
difference at p value ( 0.002). There is no relationship to the increase in
infection rate with COVID-19 depending on the CT Scan and the type of
pathogenic bacteria as in Table (3.6)
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Table (3.6) Correlation between infection ratio of CT scan and type

of bacteria

Type of bacteria Total
pathogen no growth Va|Ue
pathogen ~_control |

infection <20 50 ' 0.002 |
ratio % 63.6% 100.0% 82.0
%
N 7 1 0 8
% 17.9% 9.1% 0.0% 8.0%
N 4 2 0 6
% 10.3% 18.2% 0.0% 6.0%
N 1 0 0 1
% 2.6% 0.0% 0.0% 1.0%
N 2 1 0 3
% 5.1% 9.1% 0.0% 3.0%
N 39 11 50 100
100.0% 100.0% 100.0% 100.0
%

The results were compared with other results, and it was found that
they are similar result , Some of the subjects tested positive for more than
one co-pathogen, with co-infection rates being greater in SARS-CoV-2
patients. Co-infection with'S. aureus + M. pneumoniae was more
prevalent in SARS-CoV-2 . Analysis also revealed that SARS-CoV-2
patients are more likely to have multiple co-infections, whereas the
percentage of patients with a single co-infected pathogen is higher in the
SARS-CoV-2 .Finally, secondary infection occurrence can be associated
with worse outcomes in COVID-19 patients (Zhou et al., 2020) .
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even though it is unclear whether secondary infections definitively
worsen COVID-19 patient outcomes. However, historical data from
pandemics suggest that bacterial secondary infections can worsen viral
diseases (Klein et al., 2016).

3.6. Distribution of study population according to chronic

disease.

The results showed that the highest percentage of people infected with
the COVID-19 were have chronic diseases N=34 ( 68.0%) ,The result
revealed significant difference at p value (0.001) ,odd Ratio for chronic
disease (24.438) as in table (3.7 )and( 3.8).

Table( 3.7 ) Distribution of study population according to chronic

disease

chronic disease * pat +cont. Cross tabulation

Pat+cont. P
chronic™ " [Founc NN RS [LT
SISEESE {68088 5.0

16 46
% 32.0% |92.0%
Count 50 50

% of Total |50.0% |50.0%

Table( 3.8) Estimated Risk for chronic disease

Risk Estimate
95% Confidence Interval
Value

Odds Ratio for|24.438 |7.495 79.682
chronic disease
(found / not found)
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The results obtained were compared with other results, and it was
found that they are similar, patients who have pre-existing cardiovascular
disease, specifically hypertension and atherosclerosis, are at a
substantially higher risk of developing severe and fatal cardiovascular
disease (Flaherty et al., 2020).

Infection with COVID-19 according to Blair study, roughly (85%)
of people infected with COVID-19 experience minor disease (Blair et al.,
2021).

previously suggested that preexisting heart disease could be a
potential risk factor for SARS-CoV-2-infected patients being admitted to
the ICU. To test this, a Met analysis was performed to investigate
whether cardiovascular disease (CVD) and / or hypertension was
significantly associated with increased disease severity in patients
infected with SARS-CoV-2. In one of the studies the percentage of
SARS-COV-2 patients with comorbidity diseases such as hypertension,
diabetic mellitus and asthma were (14.10%, 16.66%, 3.84%) respectively.

This result is in an agreement with a study done by Huang et al., (2020).

who reported that 41 patients with SARSCOV-2 that less than half
number of patients with comorbidities as following including diabetes
mellitus 20%, hypertension 15%, and cardiovascular disease 15% in
Wuhan City and the current study reported 34 patients were chronic
diseases including hypertension and diabetic patients table (3.7) (Guan et
al., 2020b)

reported that among 1099 patients, 179 had severed disease with
comorbidity hypertension 23.7%, diabetes mellitus 16.2%, coronary heart
diseases 5.8%, and cerebrovascular disease 2.3%. According to result of

several studies on presence of comorbidities disease recorded that 20-
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51% of SARS-COV-2 at time of admission had at least one disease; these
include 10-15% hypertension, 10-20% diabetic mellitus and 7-40%

cardiovascular disease (Chen et al., 2020; Liu et al., 2020).

Also agreed with study of Zhang et al., (2020d) demonstrates that
30% of the 140 SARS-COV-2 patients were admitted to the hospital had
hypertension and 12% had diabetes. High-risk patients requiring
hospitalization for SARS-COV-2 infections are those with common
comorbidities including hypertension as their percentage 58%,

cardiovascular disease 59%, and diabetes 71% (Yang et al ., 2020 ).

However, the study stated that diabetic patients with type 1 or type
2 diabetes are at a higher risk of developing a severe form of COVID-19
and also have a higher death rate than that of the non-diabetic people.
Diabetes patients have chronic, low-level inflammatory processes, which
leads to global cellular dysfunction, which underpins the disease's vast
range of symptoms, including an elevated risk of pneumonitis, while the
higher severity of COVID-19 in diabetic patients is not fully understood,
deregulated immunological and inflammatory responses are shared by
both disorders (Roberts and Megson., 2021).

This may be due to immune status, atrophies and declines in
functions of the thymus gland during aging, which is a primary lymphoid
organ responsible for the production of immunocompetent T cells
(Rezzani et al., 2014).

which is critically important to the immune system, which serves
as the body’s defense mechanism, providing surveillance and protection

against diverse pathogens (Thapa and Farber., 2019).

The severity of COVID-19 depends more on the individual
Immune status, as lymphocyte level, including absolute T cell and B cell
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numbers.SARS-CoV-2 enters the epithelial cells of the respiratory tract
mucosal surface via ACE2. Infected epithelial cells release types I and |11
interferon and IL-1, which in turn activate three pathways that counter
virus infection: autophagy, innate immunity, and adaptive immunity
(Braciale and Hahn ., 2013).

3.6.1 Correlation between chronic disease and type of
bacteria in COVID-19

The results revealed that people with chronic diseases were
infected with the highest percentage of pathogenic bacteria, which is
N=28 ( 71.8% ). The result show Highly significant difference at p value
(0.0001)as in table 3-9

Table (3.9) Correlation between chronic disease and type of bacteria
in COVID-19

chronic disease and Type of bacteria Correlation
' Typeofbacteria | Value

pathogen non 0.0001
pathogen growth
control

chronic Found
disease -m] 54. 5% 8. O%
N 5 46
I 9% | 282% 455% |  92.0%
N 39 11 50
- % 100.0% 100.0% | 100.0%

The first study reported focusing on the results of airway
microbiological sampling of COVID-19 patients admitted to the French
intensive care unit due to acute respiratory failure. The main results are as

follows: 28% of the patients admitted to ICU for acute respiratory failure
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related to severe SARS-CoV-2 pneumonia might have a respiratory
bacterial co-infection upon ICU admission; the leading involved bacteria
were methicillin-sensitive  Staphylococcus aureus, Streptococcus
pneumoniae, Haemophilus infuenzae and Enterobacteriaceae with no
infection related to atypical bacteria and no viral co-infection especially
no influenza infection. The prevalence of bacterial or viral co-infections
in patients admitted to the ICU for acute respiratory failure related to
SARS-CoV-2 pneumonia is poorly studied (Huttner et al., 2020).

In diabetes patients and all the complications associated with this
disease, such as weakened immune response or hyperglycemia, present a
higher risk for infected patients . Not only for the COVID-19 progression,
but also as a higher risk to develop secondary infections and therefore
worsening of the health state. For those reasons, an effective and tight
management of diabetes specifically of glucose plasma levels, is
extremely important in, infected patients with diabetes (Cristelo et al
.,2020).

3.7 . Correlation between get vaccine and type of bacteria

The results showed that people who were not vaccinated against
the Corona virus were infected with a large number of pathogenic
bacteria, with a percentage of N=34 (87.2%) .The result show significant
difference at p value (0.0001*).table ( 3.10) .
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Table (3.10 ) Correlation between get vaccine and type of bacteria

Get vaccine and type of bacteria correlation

- Type o
Pathogen No Growth
T e S
- - 0.0001* |
Vaccme 12.8% 0.0% 66.0% 38.0
%

. N [ 11 7] 62

% 87.2% |  100.0% 34.0% | 620

.
N

39 11 50 100

% 100.0% 100.0% 100.0% 100.0
%

** High significant at 0.05
The highest percentage of recipients of the vaccine was Sino

pharm at an age greater than 60 and Pfizer at an age younger than 30, as

shown in the figure 3-1 .

Bar Chart

0 agegroup
<30
W3i-40
Wat1-50
Wls1-50
O=61

percent

e

sinofgrm Asta zenica phizer not get

vaccine type

Figure (3.2) percentage of vaccinated COVID-19 patients according

to age group
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COVID-19 vaccine mediated immune activation is intended to
mimic hat of natural SARS-CoV-2 infection in order to develop the same
effector and memory subsets but without infecting the host or triggering

severe inflammatory side effects (Teijaro and Farber., 2021).

provide an overview as to how the various COVID-19 vaccines
elicit an immune response and consequent immunity to SARS-CoV-2.
Vaccines generally contain an immunogenic that encodes antigenic viral
peptides and an adjuvant that triggers a highly orchestrated immune

response (Liang et al ., 2020).

During clinical trials, COVID-19 mRNA vaccines were found to
induce the maturation of CD4+ and CD8+ T-lymphocytes (Park et al .,
2021).

And more than 70% of vaccinated individuals have memory T

lymphocyte responses (Naaber et al., 2021).

Similarly, individuals who received COVID-19 mRNA vaccines
developed B-lymphocytes and high levels of IgM and IgG antibodies
which were detected eight weeks after the second dose . Moreover, RBD
memory B lymphocyte levels were equivalent to those found in
individuals who had acquired antibodies from natural SARS-CoV-2
infection.(Wang et al., 2021).

Antibody-mediated protection is well described, and antibody
detection is used to determine effectiveness of many human vaccines.
However, past experience with other viruses suggests that antibodies
might enhance inflammatory responses. This is termed antibody-
dependent enhancement (ADE) of the disease, and is due to the presence
of poorly neutralizing cross-reactive antibodies that bind to the virus and

enhance viral entry into cells (Yang et al., 2020).
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3.8.Correlation between antibiotic take and type of bacteria.

The result found that the people who took antibiotics( ceftazidime)
had more pathogenic bacteria N=4 (10.2%), ceftazidime +Amikacin N=3
(7.7%), ceftazidime +Amikacin +meropenem N=6 (15.2%), cefteriaxon
and meropenem N=4 (10.2%), meropenem N=5 (12.8%),
meropenem-+vancomycin +ceftazdim N=3 (7.7%) . Used ceftriaxone only
, meropenem +Amikacin , meropenem +vancomycin +tazocin |,
vancomycin only , vancomycin +meropenem, vancomycin +meropenem
only not found pathogenic bacteria . The correlation between type of
bacteria and take antibiotic showed significant difference at p value
(0.0001)as in table (3.11) .

Table( 3.11 ) Correlation between take antibiotic and type of

bacteria

yp -
Type Of Bacteria P
pathogen control
Ceftriaxone ' 0.0001 |
antibiotic % 0.0% 9.1% 0.0%

Azithromycin N 2 0 1
5.1% 0.0% 2.0%

Ceftazidime -I_] 0 1
MO0  0.0% 2.0%
Ceftazidime | N | 3| 0 1
+Amikacin = [ % | 7.7% | 0.0% 2.0%
Ceftazidime [N 0 1

+Amikacin .-I 0.0% 2.0%

+Meropenem+

Ceftazdime | N 1] 0 0
+Vancomycin | 9% 2.6% 0.0% 0.0%
Cefteriaxon  |[ENENINENNN 1 0

and MONINORON  9.1% 0.0%

&2




Chapterthree ...... ..., Result and Discussion

| Meropenem [N IR
Ceftriaxon N 3 1 0
+Levofloxacin | 9% 7.7% 9.1% 0.0%
Ceftriaxon N 1 0 0
+Tazocin % 2.6% 0.0% 0.0%
‘ Ceftriaxon+ N 1 0 0
Amikacin % 2.6% 0.0% 0.0%
Gentamycin+ N 1 0 0
‘ Ceftriaxon % 2.6% 0.0% 0.0%
Gramycin N 1 0 0
+Tazocin % 2.6% 0.0% 0.0%
+Vancomycin
‘ Meropenem  [SNEIRENNNNNON 1 0
DONNREON  9.1% 0.0%
‘ Meropenem N 0 1 0
+Amikacin % 0.0% 9.1% 0.0%
Meropenem N 1 0 0
+Vancomycin | % 2.6% 0.0% 0.0%
+Amikacin
Meropenem N 0 1 0
+Vancomycin | 9% 0.0% 9.1% 0.0%
+Tazocin
Meropenem-+ 0 0
‘ Vancomycin 0.0% 0.0%
+Ceftazdim
Meropenem-+ 0 0
‘ Vancomycin 0.0% 0.0%
+Levofloxacin
‘ Tazocin N 1 0 0
+Vancomycin | % 2.6% 0.0% 0.0%
Tazocin N 1 0 0
+Vancomycin | 9% 2.6%0 0.0% 0.0%
+ Ceftriaxon
+Gramycin
‘ Vancomycin N 0 2 0
% 0.0% 18.1% 0.0%
Vancomycin N 0 1 0
+Levofloxacin | 9% 0.0% 9.1% 0.0%
+Moxifloxacin
ceftriaxon+
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- Amikacin
Vancomycin N 0 1 0
+Meropenem % 0.0% 9.1% 0.0%
Vancomycin+ | N 0 1 0
Ceftriaxon %

. * High significant at 0.05

The current study significant resemble the previous study and
medication orders and administration were obtained electronically from
the medical records. The recent systematic review and meta-analysis by
Lansbury et al. only 7% of hospitalised patients with COVID-19 were
reported as having evidence of bacterial co-infection, yet >90% received
empirical antibiotic (Lansbury et al ., 2020).

Is hardly surprising given the challenges associated with
distinguishing bacterial from viral pneumonia and that bacterial
coinfection is likely to worsen an already poor prognosis in these patients
(Youngs et al ., 2020).

found that bacterial coinfection was more common for those in
intensive care (ICU) (14%, 95% CI 5-26, vs. 4%, 95% CI 1-9) but only
one study provided data on the timing of infection in relation to
admission. Distinguishing between bacterial co-infection acquired prior
to or following ICU admission is essential when developing antibiotic
prescribing policies. Some of the concern over bacterial co-infection in
COVID-19 stems from experience with influenza where bacterial co-
infection is well recognized and often the factor precipitating admission
to ICU (Lansbury et al ., 2020).

The following antibiotics were considered “CAP antibiotics™:
ceftriaxone  or  cefdinir + azithromycin  or  doxycycline,

ampicillin/sulbactam + azithromycin, cefepime + azithromycin or
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doxycycline, piperacillin/tazobactam + azithromycin or doxycycline,
vancomycin + piperacillin/tazobactam, vancomycin + cefepime, or
ceftriaxone alone. Patient records were reviewed to adjudicate the
indication of the following antibiotic combinations: vancomycin +
piperacillin/tazobactam, vancomycin + cefepime, or vancomycin +
ceftriaxone. For calculating duration of therapy, 1 antibiotic day was any
dose of any number of antibiotics given to a patient on 1 calendar day.
The primary outcome was the proportion of respiratory co-infections
among SARS-CoV-2-infected individuals. Secondary outcomes included
antibiotic use for respiratory tract bacterial co-infections and non-
respiratory co-infections. Patients who died within 5 days of
hospitalization were excluded from duration of antibiotic therapy
calculations as 5 days is the typical duration of therapy for cap treatment
(Westerhof et al ., 2021).

In previous study The most frequently detected pathogen
was Staphylococcus aureus which was found in 26% of SARS-CoV-2
negative patients (n = 9) and as a co-infection in 25% of SARS-CoV-2
positive patients (n= 7). In only 2 (11%) of the 18 patients with a
clinically known COVID-19 diagnosis, Staphylococcus aureus was
detected in post mortem lung tissues, and histology showed acute
bronchopneumonia without DAD. Both patients did not receive empirical
antibiotics nor did they get blood culture testing for growth of bacteria
during hospitalization. In the remaining 16 COVID-19 patients, no
pathogens other than SARS-CoV-2 were detected in lung tissues, and all
of these 16 patients had received prophylactic empirical antibiotics
(Musuuza et al ., 2021).

This indicates a protective effect of empirical antibiotic therapy in
COVID-19 patients . In the 10 patients who were unexpectedly positive
for SARS-CoV-2 post mortem, 5 (50%) autopsy lungs showed co-
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infections. Only 2 of these 5 patients with bacterial co-infections had
received empirical antibiotics, further supporting the beneficial effect of
antibiotics during SARS-CoV-2 infection (Schwab et al ., 2022).

Previous epidemic and pandemic outbreaks of viral respiratory
infections have reported bacterial infections complicating initial viral
iliness. Bacterial co-infection was reported in up to 30% of critically ill
patients and in 12% of hospitalized patients not requiring ICU admission
(Maclntyre, et al., 2018).

When reported, the most commonly identified bacterial co-
pathogens were Staphylococcus aureus and Streptococcus pneumoniae
It can be especially difficult to withhold antibiotics from patients with
COVID-19 cytokine release syndrome, which can mimic bacterial sepsis.
In such patients, the ongoing need for antibiotics should be continuously
reviewed in light of response to immune modulatory therapy and limited
to as short a duration as possible. The impact of immune modulatory
therapies such as corticosteroids (now standard of care for ventilated

patients in light of recovery trial findings (Horby, et al 2020)..
3.9.Correlation between the type of bacteria and occupation

The result of present study show significant difference at p value(
0.001). The results showed that the highest percentage of pathogenic
bacteria was among the housewives, with a percentage of N= 16 (16.0%)
as in table (3.12)
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Table (3.12) Correlation between the type of bacteria and

occupation
occupation
free ‘ house
retired | employee | job wife | P value
Typeof |pathogen |N 11 5 78 0.001
bacteria % 11.0% 5.0%)| 7.0% eI
non N 3 2 3 3
pathogen |% 3.0% 2.0%| 3.0%| 3.0%
no growth |N 2 27 12 9
% 2.0% 27.0%| 12.0% 9.0%
Total N 16 34 22 28
% 16.0% 34.0%| 22.0%| 28.0%

The results in table (3.12) related to the relationship between
occupation and underlying disease of patients infected with COVID-19
similar to study done at the Imam Khomeini Hospital in Ardabil.
According to the results, there is a significant relationship between
occupation and the underlying disease of patients infected with

coronavirus (P < 0.05).

The purpose of this study was to investigate the prevalence of the
disease in people with different occupations to gain a clearer
understanding of the situation of employed people (Roy et al .,2020). Due
to the fact that the symptoms of the disease are different in different sexes
and ages, it is important to study individual factors among different

people in society like their occupations (Lechien et al., 2020).

In some occupations, it may be difficult to follow health measures
such as social; for example, taxi driver are in this group of occupations

and are at risk to have contact with sick passengers. Therefore, it is very
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Important to study the disease in such occupations (Pongpirul et al.,
2020).

3.10 . Multiple correlation

3.10.1.Correlation infection ratio and SARS-COV?2 infection

(Nasopharyngeal swab)

The result show significant difference at p value (0.000) as in table
3.13).

The results in previous study were compared and found to be
similar, The SARS-CoV-2 detection rate was significantly higher for
NPS [46.7% (56/120)] than OPS [10.0% (12/120)] (P < 0.001).

The sensitivity of NPS was also significantly higher than that of OPS
(P <0.001).

At the time of sampling, the time of detectable SARS-CoV-2 had a
longer median duration (25.0 vs. 20.5 days, respectively) and a longer
maximum duration (41 vs. 39 days, respectively) in NPS than OPS. The
mean cycle threshold (Ct) value of NPS (37.8, 95% CI 37.0-38.6) was
significantly lower than that of OPS (39.4, 95% CI 38.9-39.8) by 1.6
(95% CI 1.0-2.2, P < 0.001), indicating that the SARS-CoV-2 load was
significantly higher in NPS specimens than OPS. Patient discomfort was
low in both sampling methods. During NPS sampling, patients were

significantly less likely to have nausea and vomit.( Wang et al ., 2020).

Repeated samples may improve yield. For example, among
patients with a high pretest probability for COVID-19 and a negative NP
swab, repeating the NP swab and also collecting a saliva sample may be
considered, as saliva sampling is noninvasive and 11% of patients in this

study with at least 1 positive specimen were only positive in their saliva.
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There are several limitations to this analysis. As these patients were
originally diagnosed using NP, mid turbinate, or nasal swabs, it is
possible that there is a bias towards subsequent NP swabs versus other
specimens being positive. We used a single detection system (See gene),

and other platforms may have yielded different results (Fan et al .,2021).

We simply asked patients to spit a teaspoon of saliva into a
specimen container; many patients were unable to provide a full teaspoon
of saliva, and this may in part explain the gap in sensitivity between NP
swabs and saliva. It is also possible that other methods, such as throat
washing with normal saline, would have improved yield. One small study
found throat washing to be significantly more sensitive than NP swabs for
SARS-CoV-2 detection, possibly enabling the acquisition of more
epithelial cells (Guo et al ., 2020).

Throat washing is easy to self-collect and should be further
investigated as a noninvasive alternative to NP swabs and other invasive
swabs such as oropharyngeal swabs. In conclusion, NP swabs were more
sensitive than saliva for SARS-CoV-2 detection, particularly among
patients beyond the first week of illness. Notably, however, NP swabs
were only 6% more sensitive than saliva among the 18 sample pairs

collected in the first week of illness in this study (Jamal et al., 2021).

3.10.2. Correlation specific treatment with antibiotic and

type of bacteria.

The result show significant at p value (0.000). as in table 3-13
and 3-14 show

The current study resemble show significant , of all reported

studies, only 30.8% discussed the presence of bacterial co-infection, of
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which 15 different bacterial species were reported. From evaluated
studies, co-infection with Staphylococcus aureus (S. aureus) was the
highest (75%), followed by Escherichia coli (E. coli) (58.3%),
Klebsiella pneumonia (41.6%), then Pseudomonas aeruginosa
(33.3%). Furthermore, 25% of the studies recorded other pathogens
such as Acinetobacter baumannii, Streptococcus pneumonia, and
Haemophilus influenza .On the other hand, no clear data on bacterial
co-infection were reported in most reviewed studies (69.2%)
(Anibijuwon et al ., 2019).

Antibiotic exposure and mortality rates were one of critical
analysis outcomes throughout the review. Evaluated data from the
reviewed studies demonstrated strong positive Pearson correlation
coefficients (r = 0.925), between admission to ICU and exposure to
antibiotic treatment, which are statistically significant (p < 0.001). In
addition, a moderate Pearson positive correlation coefficient (r =
0.393) was recorded between prescribing antimicrobial and the
outcome of patient death, which is statistically significant, p = 0.029.(
Abu-Rub et al ., 2021).

The unprecedented recorded numbers of patients infected with
SARS-CoV-2 continues to escalate worldwide. As observed from the
early stages of the pandemic, the extensive practice of prescribing
antimicrobials for the treatment of COVID-19 infected patients might
lead to the increased adverse events and long-term consequences such

as antimicrobial resistance (Al-Hadidi et al ., 2021).

Several studies confirm that most hospitalized patients with CO
VID-19 are managed with Dbroad-spectrum antimicrobials with
unproven efficacy (Nassef et al ., 2020). Highlighted that the
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percentage of antibiotic prescriptions for patients with both
severe/critical disease nearly equaled the percentage for patients with
mild/moderate disease, even though more critically ill patients are at
greater risk of developing secondary bacterial infections (Cong et al .,
2021).

These unnecessary antimicrobials and excessive prescribing for
mild and moderate COVID-19 will probably increase risks for adverse
events and selective development of multidrug-resistant bacterial
pathogens at local healthcare and regional levels. To our knowledge,
the presented study is the first systematic review to evaluate the
prevalence of antibiotic prescribing for patients admitted to ICU
settings with confirmed SARS-CoV-2 infection. Our review involved
16 different countries, including major countries, where the plight of
the pandemic was evident: China, USA, lItaly, and France. The
demographic data of this review demonstrate that 2715 ICU patients
with ages ranging from 1 day to 92 years and a mean age of 62.7 were

exposed to antibiotic therapy (Majumder et al ., 2020).

Analogous to our findings, many previous studies concluded
that old age patients are more susceptible to severe and critical illness
leading to ICU admission. In addition to the clear age-related
morbidity and mortality, older patients are more prone to an increase

of long-term complications (Haas et al .,2020).
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Table (3.13 ) Multiple correlation

Correlations

Type of | Infection| SARS-COV2 infection | Specific
bacteria ratio (Nasopharyngeal swab)| treatment
Type of Pearson
bacteria Correlation
Sig. (2-tailed)
N
infection ratio | Pearson
Correlation
Sig. (2-tailed)
N
SARS-COV2 Pearson
infection Correlation
(Nasopharyng | Sig. (2-tailed)
eal swab) N
Specific Pearson
treatment Correlation
Sig. (2-tailed) .000 .000 .000
N 100 100 100
**_ Correlation is significant at the 0.01 level (2-tailed).
Figure (3.14 )specific treatment
Specific treatment Frequency
ceftazdime+amikacine+meropenem 19
12
meropenem
ceftriaxon+amikacine 13
Azethromycine 3
ceftriaxone+meropenem 3
not get 50
Total 100
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3.11.Molecular Assay to detected SARS-COV-2

3.11.1 .Genetic analysis of Sever Acute Respiratory
Syndrome2 (ORF- 1lab gene)

To the best of our knowledge, this is the first phylogenetic analysis
of SARS-COV?2 study in Babylon province (lrag) on ORFlab gene. A
phylogenetic study of SARS-COV2 done by RNA extracted from
identified patient's distinct groups. Out of 50 positive SARS-COV2 (15)
samples with high RNA concentration .The study were obtained and
sequenced for (ORFlabgenes) findings SARS-COV2 for the ORFlab
gene as a critical positive component indicating in the results SARS-
CoV2 RNA is now identified utilizing real-time RT-PCR as shown in
Figure (3-14) detection of three target channel FAM, neucleocapsid
protein (N), and envelope E gene. In this study, focus on the orf labgene
as it the the largest proportion of positive effects. Positive SARS-COV?2
sample amplified by PCR and sequenced by Sanger Deoxy Method
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Figure (3.3) SARS-CoV-2 RT-PCR result lineage B-betacoronavirus FAM for
(E gene), SARS-CoV-2 Specific Cy5 (S gene), internal control JOE and ROX
(reference due)

After amplify of the ORFlab gene for local isolates from
nasopharyngeal of SARS-COV?2 The results displayed by electrophoresis
on (1.5%) agarose gel electrophoresis stained with Ethidum. The as seen
in the Figure (3.4) to amplify ORF1lab gene area of SARS-COV-2 were
analyzed. M: 100bp ladder marker.
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1 2 3 4 '§ 6 7 8 9 1011 12 1314 15

639bpr:>a-—————-———-—- —. P

Figure (3.4) An Agarose gel electrophoresis demonstrating PCR product size
(639bp) analysis for the SARS-COV2 ORFlab gene. The results of
ORFlab gene amplification in COVID-19 samples were fractionated on 1.5
percent agarose gel electrophoresis stained with Eth.Br. M: 100bp ladder

marker.

The nucleotide sequence was generated by amplification of ORF1 ab
genes in five isolates of ORFl1ab, which were then compared using Blast
software, translated to a specific amino acid, and produced a substantial
difference. Using  the NCBI site's GenBank library
(https://blast.ncbi.nlm.nih.gov/Blast.cgi), alignment was performed
against reference isolates (OL539215.1, OL525506 and OL538734

). All of the local isolates from patients had nucleotide sequence identities
with the reference strain that ranged between 99 and 100 percent appeard
in the table (3.15) .
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Table( 3.15) (NCBI - National Center for Biotechnology Information)
SARS-COV2 ORF1lab identification according NCBI —Blast Identity

SARS-COV2(ORF1lab) Identification ORFlab

isolates (accession NO) SARS-COV?2 Identity to NCBI —
genotype Blast SARS-COV2-

ORF1lab genotype

OL665115 ORFlab 100%

OL665116 ORFlab 100%

OL665117 ORFlab 100%

OL639726.1 ORFlab 100%

OL639727.1 ORFlab 100%

Isolates were registered after correspondence with the National Center

for Biotechnology Information (NCBI - National Center for

Biotechnology Information) and were assigned an accession number
shown in the table (3.15)
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DNA Sequences Translated Protein Sequences

1111111111111111111111111111111111111111111111111111

Species/Abbry

1. OL639726.1 Iraq
2. 0L639727 1 Irag
3. OL665115 Iraq
4. 0L665116 Iraq
5. OL6B511T Iraq
6. 0L539215.1 USA
7. 0L525506.1 USA
8. OL536734.1 USA

Figure (3.5 )(NCBI - National Center for Biotechnology Information): Multiple
sequence alignment analysis of ORF lab gene sequence between NCBI-Genbank
SARS-COV2 ORF lab and local SARS-COV?2 isolates by using MEGAX

program3.1. Population Study Appendix( 12)
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Figure (3.6 ) (NCBI - National Center for Biotechnology Information):

Phylogenetic tree analysis for international isolates based ORFlab gene partial
sequence by using Test UPGMA tree (Unweighted Pair Group Method with
Arithmetic Mean) . Where the results show that the local SARS-COV2 (ORF1lab
(OL665117and OL665116) close related to USA isolates (ORFlab), the
localOL639726.1) close related to USA OL525506, OL538734.1
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OL665116

100%

OL665117

100%

100% OL665115

OL639727.1

0OL639726.1

O.E’B O‘E’E 0‘%4 0‘62 O.EIO

Figure (3.7) Phylogenetic tree analysis for local isolates based ORF1ab gene
partial sequence by using Test UPGMA tree (Unweighted Pair Group Method
with Arithmetic Mean) . Where the results show that all local were 100% similar

to each other’s(TamuraStecherPetersonFilipski and Kumar, 2013).

The UPGMA tree (Unweighted Pair Group Method with
Arithmetic Mean) is put to the test. approach utilizing NCBI and MEGA
6 Software for alignment for all positive SARS COV-2 isolates (5 isolates

in ORF1lab gene) using 3 reference isolates during phylogenetic tree The
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construction for all positive SARS COV-2 isolates. The sequencing of

genes is quite similar to a global isolate from a different nation

As seen in, compatibility ranged from 99 to 100 percent as in table
3-15 , phylogenetic tree figure ( 3-6) and (3- 7).

3.11. 2.Phylogenetic Analysis

A phylogenetic analysis of SARS-COV-2 RNA isolated from
Nasopharyngeal swabs revealed 50 different groups, with the ORFlab
gene found in isolates 5 were recorded with accession number as in table
3-15.

These local isolates were aligned with 3 reference isolates using

the Mega version 6 program (Figure 3-5).

All of these isolates appear to be similar to global reference
isolates from various countries around the world, with five local samples
of ORF 1l1ab gene clustered with global isolates from the United States,
China, and Saudi Arabia, this may help to understand why all of these
global issues exist. Analyses of isolates from the same years and era, as
well as the Irag pandemic arrived from a different country Furthermore,
in relation to the transmission route of SARS-COV-2 is exceedingly fast
and, according to various sequencing analysis, the virus has a modest
mutation rate.( Ullah et al ., 2021).

The findings of this study are analogous to the findings of another
study conducted in the United States to illustrate the genetic geographic
distribution of SARS-COV-2 in Los Angeles, which discovered that 15%
of isolates were very close to a reference isolate from the same city,
China and 85 percent comparable to the European reference isolate

conducted a study and discovered that phylogenic analysis of the SARS-

95



Chapterthree ...... ..., Result and Discussion

COV-2 genomic sequence was compared to a reference isolate from a
different country demonstrate that the Indian isolate is very closely
connected to a neighboring isolate Bangladesh, Nepal, and China (Hong
Kong) are only a few examples. (Zhang et al., 2020). (NCBI - National

Center for Biotechnology Information, Tushir et al., 2021)

These discrepancies could be due to the usage of various genes and
the size of the sample. The genes utilized to detect SARS-COV-2, which
has a global distribution and affects every country on the planet, have a
high level of stability and resistance various routes of transmission
Several studies have been conducted to evaluate the genomic data. To
determine the distinctive trait of SARS-COV-2, researchers looked at the
characteristics of the entire worldwide population in various countries
that assist health systems in comprehending epidemiology by (Aydillo et
al., 2020 ;Forster et al., 2020).

In correlation, a study on the first three weeks of the pandemic in
Canada found that 35 percent of SARS-COV-2 nucleotide sequences in
the Canadian population are similar to isolates from Asia and 42 percent
are similar to isolates from Europe, and the authors suggest that the
reasons for these seminaries are due to most patients having a history of

travel to these countries (Zhang and Yoo .,2016).

Another study used one-step RT-PCR as an alternative method for
diagnosing SARS-COV-2 in Mexico. They used four sets of primers
targeting the ORF1ab gene, which is the most variable region between
humanSARS-COV-2 and bat coronavirus, to show that COV-2 is more
closely related to bat coronavirus than SARS-COV-1 and MERS-COV
during phylogenetic analysis (Meza-Robles et al., 2020) .
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Conclusions

1.

All of the individuals tested positive for bacterial co infection to
SARS-COV-2 , included the most common isolates were :
Klebsiella pneumonia (7), Streptococcus pneumonia (5)
Acinetobacter baumannii  (5) and Other bacteria are opportunistic
and others are normal flora.

Distribution of SARS-COV-2 according to gender show not
significant difference at p value (0.54), The infection rate for male
was higher than for female .

Correlation between occupation and gender show significant at p
value (0.001).

The result show significant difference at p value ( 0.000). in
correlation between type of bacteria with infection ratio, SARS-
COV?2 infection (Nasopharyngeal swab) and specific treatment (
take antibiotic )

Correlation between chronic disease and type of bacteria co
infection show significant at p value (0.0001).

Among patients with COVID-19, the overall proportion of bac-
terial co-infection was low, but usage of antibiotics was high. There
Is insufficient evidence to support widespread use of empirical
antibiotics in patients hospitalized for COVID-19, particularly those
without critical illness-advocate against routine empiric antibiotic

use in patients hospitalized with COVID-19 infection.
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7. These unnecessary antimicrobials and excessive prescribing for
mild and moderate COVID-19 will probably increase risks for
adverse events and selective development of multidrug-resistant
bacterial pathogens at local healthcare and regional levels.

8. Phylogenic analysis reveals that 5 local isolates of ORF lab gene

related similar to global isolates from USA.
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Recommendations

1. Future large cohort to assess the risk factor of mortality and

hospitalization in SARS-COV-2 infection in Iraqg.

2. There is a needed for measuring the level of cytokines and risk of

development to sever disease in non-1CU patients.

3. Study the local immune reactivity by estimation of mucosal IgA level

in acute and chronic infection.

4. A more intensive study on bacteria Klebsiella pneumonia
Acinetobacter baumannii and Streptococcus pneumonia its resistance to
antibiotics and the wrong use of antibiotics to treat this bacteria co
infection to SARS-COV-2.

5. Studying of the role of (T, B cells) on immunity in convalescent
patients with COVID-19

6. Not to use antibiotics indiscriminately against bacteria associated with
infection with the Corona virus, and to conduct a sensitivity test to

antibiotics

7. Study of other accessory protein associated with pathogenicity such as
ORF8 , ORF3a, ORF9b and ORF9c
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Appendix

Appendix1:Case history was taken from each patient using formula

Sheet

chronic disease

found

not found

get vaccine

yes

no

vaccine type

sinoform

AstraZeneca

Pfizer

not get

Smoking

yes

no

healthy tip

yes

no

Occupation

retired

employee

free job

house wife

Infection ratio

<20

21-50

51-75

76-80

>81

<20

Samples collected

nasal

oral

oral and nasal

SARS-COV?2 infection Neg_a_tive
(Nasopharangeal swab) positive
Gender male
Female
Age group <30
31-40

41-50




N ] 1] 0 |G

51-60

28

>61

34

Appendix 2 :Blood agar medium

Appendix 3: Maconkey agar medium




Appendix 4 : Transport medium for bacteria

Appendix 5 : Viral transport medium
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Appendix 6 : Isolation and Identification bacterial co-
infection in SARS —COV?2 patient by Vitek2 Compact
system
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Appendix 7:procedure VITEK 2 compact
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Appendex 8: multiple sequence alignment (Omega Clustal)

CLUSTAL 0(1.2.4) multiple sequence alignment (Omega Clustal)

OL525506.1
ATTAAAGGTTTATACCTTCCCAGGTAACAAACCAACCAACTTTCGATCTCTTGTAGATCT 60
OL538734.1 =  ———-———— -
CTTTCGATCTCTTGTAGATCT 21

OL639726.1 @ e
TCGATCTCTTGTAGATCT 18
OL639727.1 W mm e
TCGATCTCTTGTAGATCT 18
OL665115 W e
TCGATCTCTTGTAGATCT 18
OL665116 W mm e
TCGATCTCTTGTAGATCT 18
OL665117 = e
TCGATCTCTTGTAGATCT 18
OL539215.1 @ e
TCGATCTCTTGTAGATCT 18

kkkkhkkkhkAkkhkhk Kk khkkk Kk kk*k

OL525506.1
GTTCTCTAAACGAACTTTAAAATCTGTGTGGCTGTCACTCGGCTGCATGCTTAGTGCACT 120
OL538734.1
GTTCTCTAAACGAACTTTAAAATCTGTGTGGCTGTCACTCGGCTGCATGCTTAGTGCACT 81
OL639726.1
GTTCTCTAAACGAACTTTAAAATCTGTGTGGCTGTCACTCGGCTGCATGCTTAGTGCACT 78
OL639727.1
GTTCTCTAAACGAACTTTAAAATCTGTGTGGCTGTCACTCGGCTGCATGCTTAGTGCACT 78
OL665115
GTTCTCTAAACGAACTTTAAAATCTGTGTGGCTGTCACTCGGCTGCATGCTTAGTGCACT 78
OL665116
GTTCTCTAAACGAACTTTAAAATCTGTGTGGCTGTCACTCGGCTGCATGCTTAGTGCACT 78
OL665117
GTTCTCTAAACGAACTTTAAAATCTGTGTGGCTGTCACTCGGCTGCATGCTTAGTGCACT 78
OL539215.1
GTTCTCTAAACGAACTTTAAAATCTGTGTGGCTGTCACTCGGCTGCATGCTTAGTGCACT 78

KK A AR AR A AR A AR A A KR A A KR A AR A A A A AR A I A AR A A I A A A A AR AR AR A AR A AR A A XA A KK

OL525506.1
CACGCAGTATAATTAATAACTAATTACTGTCGTTGACAGGACACGAGTAACTCGTCTATC 180
OL538734.1
CACGCAGTATAATTAATAACTAATTACTGTCGTTGACAGGACACGAGTAACTCGTCTATC 141
OL639726.1
CACGCAGTATAATTAATAACTAATTACTGTCGTTGACAGGACACGAGTAACTCGTCTATC 138
O0L639727.1
CACGCAGTATAATTAATAACTAATTACTGTCGTTGACAGGACACGAGTAACTCGTCTATC 138
OL665115
CACGCAGTATAATTAATAACTAATTACTGTCGTTGACAGGACACGAGTAACTCGTCTATC 138
OL665116
CACGCAGTATAATTAATAACTAATTACTGTCGTTGACAGGACACGAGTAACTCGTCTATC 138
OL665117
CACGCAGTATAATTAATAACTAATTACTGTCGTTGACAGGACACGAGTAACTCGTCTATC 138
OL539215.1
CACGCAGTATAATTAATAACTAATTACTGTCGTTGACAGGACACGAGTAACTCGTCTATC 138

KK A AR A AR AR A AR A AR A AR A AR A A KRR AR A A A A A A A A A A A A AR A AN A AN AR A AR AR AR XK
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OL525506.1
TTCTGCAGGCTGCTTACGGTTTCGTCCGTGTTGCAGCCGATCATCAGCACATCTAGGTTT 240
OL538734.1
TTCTGCAGGCTGCTTACGGTTTCGTCCGTGTTGCAGCCGATCATCAGCACATCTAGGTTT 201
OL639726.1
TTCTGCAGGCTGCTTACGGTTTCGTCCGTGTTGCAGCCGATCATCAGCACATCTAGGTTT 198
OL639727.1
TTCTGCAGGCTGCTTACGGTTTCGTCCGTGTTGCAGCCGATCATCAGCACATCTAGGTTT 198
OL665115
TTCTGCAGGCTGCTTACGGTTTCGTCCGTGTTGCAGCCGATCATCAGCACATCTAGGTTT 198
OL665116
TTCTGCAGGCTGCTTACGGTTTCGTCCGTGTTGCAGCCGATCATCAGCACATCTAGGTTT 198
OL665117
TTCTGCAGGCTGCTTACGGTTTCGTCCGTGTTGCAGCCGATCATCAGCACATCTAGGTTT 198
OL539215.1
TTCTGCAGGCTGCTTACGGTTTCGTCCGTGTTGCAGCCGATCATCAGCACATCTAGGTTT 198

KK AR R AR A A A A AR A A KR A A KA A AR A A A A IR AA KA AR A A I A A I AR I AR A AR A AR A AR A AR A A KK

OL525506.1
TGTCCGGGTGTGACCGAAAGGTAAGATGGAGAGCCTTGTCCCTGGTTTCAACGAGAAAAC 300
OL538734.1
TGTCCGGGTGTGACCGAAAGGTAAGATGGAGAGCCTTGTCCCTGGTTTCAACGAGAAAAC 261
OL639726.1
TGTCCGGGTGTGACCGAAAGGTAAGATGGAGAGCCTTGTCCCTGGTTTCAACGAGAAAAC 258
OL639727.1
TGTCCGGGTGTGACCGAAAGGTAAGATGGAGAGCCTTGTCCCTGGTTTCAACGAGAAAAC 258
OL665115
TGTCCGGGTGTGACCGAAAGGTAAGATGGAGAGCCTTGTCCCTGGTTTCAACGAGAAAAC 258
OL665116
TGTCCGGGTGTGACCGAAAGGTAAGATGGAGAGCCTTGTCCCTGGTTTCAACGAGAAAAC 258
OL665117
TGTCCGGGTGTGACCGAAAGGTAAGATGGAGAGCCTTGTCCCTGGTTTCAACGAGAAAAC 258
OL539215.1
TGTCCGGGTGTGACCGAAAGGTAAGATGGAGAGCCTTGTCCCTGGTTTCAACGAGAAAAC 258

KK A AR AR A AR A AR A A KR A A KR A AR A A A A AR A I A AR A A I A A A A AR AR AR A AR A AR A A XA A KK

OL525506.1
ACACGTCCAACTCAGTTTGCCTGTTTTACAGGTTCGCGACGTGCTCGTACGTGGCTTTGG 360
OL538734.1
ACACGTCCAACTCAGTTTGCCTGTTTTACAGGTTCGCGACGTGCTCGTACGTGGCTTTGG 321
OL639726.1
ACACGTCCAACTCAGTTTGCCTGTTTTACAGGTTCGCGACGTGCTCGTACGTGGCTTTGG 318
OL639727.1
ACACGTCCAACTCAGTTTGCCTGTTTTACAGGTTCGCGACGTGCTCGTACGTGGCTTTGG 318
OL665115
ACACGTCCAACTCAGTTTGCCTGTTTTACAGGTTCGCGACGTGCTCGTACGTGGCTTTGG 318
OL665116
ACACGTCCAACTCAGTTTGCCTGTTTTACAGGTTCGCGACGTGCTCGTACGTGGCTTTGG 318
OL665117
ACACGTCCAACTCAGTTTGCCTGTTTTACAGGTTCGCGACGTGCTCGTACGTGGCTTTGG 318
OL539215.1
ACACGTCCAACTCAGTTTGCCTGTTTTACAGGTTCGCGACGTGCTCGTACGTGGCTTTGG 318

KK A AR A AR A AR AR A A KRR AR A AR A AR A AR A A KA AR A A AL AR A AR AR AR AR AR A AR AR A, KK

OL525506.1
AGACTCCGTGGAGGAGGTCTTATCAGAGGCACGTCAACATCTTAAAGATGGCACTTGTGG 420
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OL538734.1
AGACTCCGTGGAGGAGGTCTTATCAGAGGCACGTCAACATCTTAAAGATGGCACTTGTGG 381
OL639726.1
AGACTCCGTGGAGGAGGTCTTATCAGAGGCACGTCAACATCTTAAAGATGGCACTTGTGG 378
OL639727.1
AGACTCCGTGGAGGAGGTCTTATCAGAGGCACGTCAACATCTTAAAGATGGCACTTGTGG 378
OL665115
AGACTCCGTGGAGGAGGTCTTATCAGAGGCACGTCAACATCTTAAAGATGGCACTTGTGG 378
OL665116
AGACTCCGTGGAGGAGGTCTTATCAGAGGCACGTCAACATCTTAAAGATGGCACTTGTGG 378
OL665117
AGACTCCGTGGAGGAGGTCTTATCAGAGGCACGTCAACATCTTAAAGATGGCACTTGTGG 378
OL539215.1
AGACTCCGTGGAGGAGGTCTTATCAGAGGCACGTCAACATCTTAAAGATGGCACTTGTGG 378

KK R AR AR AR A AR A AR AR A AR A A KR KA A KRR A AR AR A AR A AR AR A A AR A AR AR A A AR A AR A ARk K

OL525506.1
CTTAGTAGAAGTTGAAAAAGGCGTTTTGCCTCAACTTGAACAGCCCTATGTGTTCATCAA 480
OL538734.1
CTTAGTAGAAGTTGAAAAAGGCGTTTTGCCTCAACTTGAACAGCCCTATGTGTTCATCAA 441
OL639726.1
CTTAGTAGAAGTTGAAAAAGGCGTTTTGCCTCAACTTGAACAGCCCTATGTGTTCATCAA 438
O0L639727.1
CTTAGTAGAAGTTGAAAAAGGCGTTTTGCCTCAACTTGAACAGCCCTATGTGTTCATCAA 438
OL665115
CTTAGTAGAAGTTGAAAAAGGCGTTTTGCCTCAACTTGAACAGCCCTATGTGTTCATCAA 438
OL665116
CTTAGTAGAAGTTGAAAAAGGCGTTTTGCCTCAACTTGAACAGCCCTATGTGTTCATCAA 438
OL665117
CTTAGTAGAAGTTGAAAAAGGCGTTTTGCCTCAACTTGAACAGCCCTATGTGTTCATCAA 438
OL539215.1
CTTAGTAGAAGTTGAAAAAGGCGTTTTGCCTCAACTTGAACAGCCCTATGTGTTCATCAA 438

KA KA AR A AR A A A A AR AR A A AR A AR A AR A AR AR A A A A AR AR A AR A A A A A Ak Ak Ak kA kA kxk k%

OL525506.1
ACGTTCGGATGCTCGAACTGCACCTCATGGTCATGTTATGGTTGAGCTGGTAGCAGAACT 540
OL538734.1
ACGTTCGGATGCTCGAACTGCACCTCATGGTCATGTTATGGTTGAGCTGGTAGCAGAACT 501
OL639726.1
ACGTTCGGATGCTCGAACTGCACCTCATGGTCATGTTATGGTTGAGCTGGTAGCAGAACT 498
O0L639727.1
ACGTTCGGATGCTCGAACTGCACCTCATGGTCATGTTATGGTTGAGCTGGTAGCAGAACT 498
OL665115
ACGTTCGGATGCTCGAACTGCACCTCATGGTCATGTTATGGTTGAGCTGGTAGCAGAACT 498
OL665116
ACGTTCGGATGCTCGAACTGCACCTCATGGTCATGTTATGGTTGAGCTGGTAGCAGAACT 498
OL665117
ACGTTCGGATGCTCGAACTGCACCTCATGGTCATGTTATGGTTGAGCTGGTAGCAGAACT 498
OL539215.1
ACGTTCGGATGCTCGAACTGCACCTCATGGTCATGTTATGGTTGAGCTGGTAGCAGAACT 498

KK A AR A AR A AR A AR AR A AR A AR A AR A AR A AR A A A A A A AR A AR A AR AN AR A AR A A A A A XK

OL525506.1
CGAAGGCATTCAGTACGGTCGTAGTGGTGAGACACTTGGTGTCCTTGTCCCTCATGTGGG 600
OL538734.1
CGAAGGCATTCAGTACGGTCGTAGTGGTGAGACACTTGGTGTCCTTGTCCCTCATGTGGG 561
OL639726.1
CGAAGGCATTCAGTACGGTCGTAGTGGTGAGACACTTGGTGTCCTTGTCCCTCATGTGGG 558
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OL639727.1
CGAAGGCATTCAGTACGGTCGTAGTGGTGAGACACTTGGTGTCCTTGTCCCTCATGTGGG 558
OL665115
CGAAGGCATTCAGTACGGTCGTAGTGGTGAGACACTTGGTGTCCTTGTCCCTCATGTGGG 558
OL665116
CGAAGGCATTCAGTACGGTCGTAGTGGTGAGACACTTGGTGTCCTTGTCCCTCATGTGGG 558
OL665117
CGAAGGCATTCAGTACGGTCGTAGTGGTGAGACACTTGGTGTCCTTGTCCCTCATGTGGG 558
OL539215.1
CGAAGGCATTCAGTACGGTCGTAGTGGTGAGACACTTGGTGTCCTTGTCCCTCATGTGGG 558

KK R AR AR AR A AR A AR AR A AR A A KR KA A KRR A AR AR A AR A AR AR A A AR A AR AR A A AR A AR A ARk K

OL525506.1 CGAAATACCAGTGGCTTACCGCAAGGTTICT-====——====————————————
——————— 630

OL538734.1
CGAAATACCAGTGGCTTACCGCAAGGTTCTTCTTCGTAAGAACGGTAATAAAGGAGCTGG 621
OL639726.1
CGAAATACCAGTGGCTTACCGCAAGGTTCTTCTTCGTAAGAACGGTAATAAAGGAGCTGG 618
OL639727.1
CGAAATACCAGTGGCTTACCGCAAGGTTCTTCTTCGTAAGAACGGTAATAAAGGAGCTGG 618
OL665115
CGAAATACCAGTGGCTTACCGCAAGGTTCTTCTTCGTAAGAACGGTAATAAAGGAGCTGG 618
OL665116
CGAAATACCAGTGGCTTACCGCAAGGTTCTTCTTCGTAAGAACGGTAATAAAGGAGCTGG 618
OL665117
CGAAATACCAGTGGCTTACCGCAAGGTTCTTCTTCGTAAGAACGGTAATAAAGGAGCTGG 618
OL539215.1
CGAAATACCAGTGGCTTACCGCAAGGTTCTTCTTCGTAAGAACGGTAATAAAGGAGCTGG 618

BRI R I b b I Sb I S S Sb e S S b Sb 2b I Sb 2b b Sb JE I S 4

OL525506.1 = ——— -
——————— 630

OL538734.1
TGGCCATAGTTACGGCGCCGATCTAAAGTCATTTGACTTAGGCGACGAGCTTGGCACTGA 681
OL639726.1
TGGCCATAGTTACGGCGCCGATCTAAAGTCATTTGACTTAGGCGACGAGCTTGGCACTGA 678
OL639727.1
TGGCCATAGTTACGGCGCCGATCTAAAGTCATTTGACTTAGGCGACGAGCTTGGCACTGA 678
OL665115
TGGCCATAGTTACGGCGCCGATCTAAAGTCATTTGACTTAGGCGACGAGCTTGGCACTGA 678
OL665116
TGGCCATAGTTACGGCGCCGATCTAAAGTCATTTGACTTAGGCGACGAGCTTGGCACTGA 678
OL665117
TGGCCATAGTTACGGCGCCGATCTAAAGTCATTTGACTTAGGCGACGAGCTTGGCACTGA 678
OL539215.1
TGGCCATAGTTACGGCGCCGATCTAAAGTCATTTGACTTAGGCGACGAGCTTGGCACTGA 678

OL525506.1 == mmmm oo oo
——————— 630

0L538734.1
TCCTTATGAAGACTTTCAAGAAAACTGGAACACTAAACATAGCAGTGGTGTTACCCGTGA 741
0L639726.1
TCCTTATGAAGACTTTCAAGAAAACTGGAACACTAAACATAGCAGTGGTGTTACCCGTGA 738
0L639727.1
TCCTTATGAAGACTTTCAAGAAAACTGGAACACTAAACATAGCAGTGGTGTTACCCGTGA 738
OL665115
TCCTTATGAAGACTTTCAAGAAAACTGGAACACTAAACATAGCAGTGGTGTTACCCGTGA 738
0L665116
TCCTTATGAAGACTTTCAAGAAAACTGGAACACTAAACATAGCAGTGGTGTTACCCGTGA 738
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OL665117
TCCTTATGAAGACTTTCAAGAAAACTGGAACACTAAACATAGCAGTGGTGTTACCCGTGA 738
OL539215.1
TCCTTATGAAGACTTTCAAGAAAACTGGAACACTAAACATAGCAGTGGTGTTACCCGTGA 738

OL525506.1 = ——————— oo
——————— 630

OL538734.1
ACTCATGCGTGAGCTTAACGGAGGGGCATACACTCGCTATGTCGATAACAACTTCTGTGG 801
OL639726.1
ACTCATGCGTGAGCTTAACGGAGGGGCATACACTCGCTATGTCGATAACAACTTCTGTGG 798
OL639727.1
ACTCATGCGTGAGCTTAACGGAGGGGCATACACTCGCTATGTCGATAACAACTTCTGTGG 798
OL665115
ACTCATGCGTGAGCTTAACGGAGGGGCATACACTCGCTATGTCGATAACAACTTCTGTGG 798
OL665116
ACTCATGCGTGAGCTTAACGGAGGGGCATACACTCGCTATGTCGATAACAACTTCTGTGG 798
OL665117
ACTCATGCGTGAGCTTAACGGAGGGGCATACACTCGCTATGTCGATAACAACTTCTGTGG 798
OL539215.1
ACTCATGCGTGAGCTTAACGGAGGGGCATACACTCGCTATGTCGATAACAACTTCTGTGG 798

OL525506.1 = ———-———m o e
——————— 630

OL538734.1
CCCTGATGGCTACCCTCTTGAGTGCATTAAAGACCTTCTAGCACGTGCTGGTAAAGCTTC 861
OL639726.1
CCCTGATGGCTACCCTCTTGAGTGCATTAAAGACCTTCTAGCACGTGCTGGTAAAGCTTC 858
OL639727.1
CCCTGATGGCTACCCTCTTGAGTGCATTAAAGACCTTCTAGCACGTGCTGGTAAAGCTTC 858
OL665115
CCCTGATGGCTACCCTCTTGAGTGCATTAAAGACCTTCTAGCACGTGCTGGTAAAGCTTC 858
OL665116
CCCTGATGGCTACCCTCTTGAGTGCATTAAAGACCTTCTAGCACGTGCTGGTAAAGCTTC 858
OL665117
CCCTGATGGCTACCCTCTTGAGTGCATTAAAGACCTTCTAGCACGTGCTGGTAAAGCTTC 858
OL539215.1
CCCTGATGGCTACCCTCTTGAGTGCATTAAAGACCTTCTAGCACGTGCTGGTAAAGCTTC 858

OL525506.1 = ——-—— -
——————— 630

OL538734.1
ATGCACTTTGTCCGAACAACTGGACTTTATTGACACTAAGAGGGGTGTATACTGCTGCCG 921
OL639726.1
ATGCACTTTGTCCGAACAACTGGACTTTATTGACACTAAGAGGGGTGTATACTGCTGCCG 918
O0L639727.1
ATGCACTTTGTCCGAACAACTGGACTTTATTGACACTAAGAGGGGTGTATACTGCTGCCG 918
OL665115
ATGCACTTTGTCCGAACAACTGGACTTTATTGACACTAAGAGGGGTGTATACTGCTGCCG 918
OL665116
ATGCACTTTGTCCGAACAACTGGACTTTATTGACACTAAGAGGGGTGTATACTGCTGCCG 918
OL665117
ATGCACTTTGTCCGAACAACTGGACTTTATTGACACTAAGAGGGGTGTATACTGCTGCCG 918
OL539215.1
ATGCACTTTGTCCGAACAACTGGACTTTATTGACACTAAGAGGGGTGTATACTGCTGCCG 918
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OL525506.1 = ——————— e
——————— 630

OL538734.1
TGAACATGAGCATGAAATTGCTTGGTACACGGAACGTTCTGAAAAGAGCTATGAATTGCA 981
OL639726.1
TGAACATGAGCATGAAATTGCTTGGTACACGGAACGTTCTGAAAAGAGCTATGAATTGCA 978
OL639727.1
TGAACATGAGCATGAAATTGCTTGGTACACGGAACGTTCTGAAAAGAGCTATGAATTGCA 978
OL665115
TGAACATGAGCATGAAATTGCTTGGTACACGGAACGTTCTGAAAAGAGCTATGAATTGCA 978
OL665116
TGAACATGAGCATGAAATTGCTTGGTACACGGAACGTTCTGAAAAGAGCTATGAATTGCA 978
OL665117
TGAACATGAGCATGAAATTGCTTGGTACACGGAACGTTCTGAAAAGAGCTATGAATTGCA 978
OL539215.1
TGAACATGAGCATGAAATTGCTTGGTACACGGAACGTTCTGAAAAGAGCTATGAATTGCA 978

OL525506.1 = === = - -
——————— 630

OL538734.1
GACACCTTTTGAAATTAAATTGGCAAAGAAATTTGACACCTTCAATGGGGAATGTCCAAA 1041
0L639726.1
GACACCTTTTGAAATTAAATTGGCAAAGAAATTTGACACCTTCAATGGGGAATGTCCAAA 1038
OL639727.1
GACACCTTTTGAAATTAAATTGGCAAAGAAATTTGACACCTTCAATGGGGAATGTCCAAA 1038
OL665115
GACACCTTTTGAAATTAAATTGGCAAAGAAATTTGACACCTTCAATGGGGAATGTCCAAA 1038
OL665116
GACACCTTTTGAAATTAAATTGGCAAAGAAATTTGACACCTTCAATGGGGAATGTCCAAA 1038
OL665117
GACACCTTTTGAAATTAAATTGGCAAAGAAATTTGACACCTTCAATGGGGAATGTCCAAA 1038
OL539215.1
GACACCTTTTGAAATTAAATTGGCAAAGAAATTTGACACCTTCAATGGGGAATGTCCAAA 1038

OL525506.1 = ——- - - -
——————— 630

OL538734.1
TTTTGTATTTCCCTTAAATTCCATAATCAAGACTATTCAACCAAGGGTTGAAAAGAAAAA 1101
OL639726.1
TTTTTTATTTCCCTTAAATTCCATAATCAAGACTATTCAACCAAGGGTTGAAAAGAAAAA 1098
O0L639727.1
TTTTTTATTTCCCTTAAATTCCATAATCAAGACTATTCAACCAAGGGTTGAAAAGAAAAA 1098
OL665115
TTTTTTATTTCCCTTAAATTCCATAATCAAGACTATTCAACCAAGGGTTGAAAAGAAAAA 1098
OL665116
TTTTTTATTTCCCTTAAATTCCATAATCAAGACTATTCAACCAAGGGTTGAAAAGAAAAA 1098
OL665117
TTTTTTATTTCCCTTAAATTCCATAATCAAGACTATTCAACCAAGGGTTGAAAAGAAAAA 1098
OL539215.1
TTTTTTATTTCCCTTAAATTCCATAATCAAGACTATTCAACCAAGGGTTGAAAAGAAAAA 1098

OL525506.1  =—mmmmmmmmmm
——————— 630

01538734.1
GCTTGATGGCTTTATGGGTAGAATTCGATCTGTCTATCCAGTTGCGTCACCAAATGAATG 1161
01639726.1
GCTTGATGGCTTTATGGGTAGAATTCGATCTGTCTATCCAGTTGCGTCACCAAATGAATG 1158
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OL639727.1

GCTTGATGGCTTTATGGGTAGAATTCGATCTGTCTATCCAGTTGCGTCACCAAATGAATG 1158

OL665115

GCTTGATGGCTTTATGGGTAGAATTCGATCTGTCTATCCAGTTGCGTCACCAAATGAATG 1158

OL665116

GCTTGATGGCTTTATGGGTAGAATTCGATCTGTCTATCCAGTTGCGTCACCAAATGAATG 1158

OL665117

GCTTGATGGCTTTATGGGTAGAATTCGATCTGTCTATCCAGTTGCGTCACCAAATGAATG 1158

OL539215.1

GCTTGATGGCTTTATGGGTAGAATTCGATCTGTCTATCCAGTTGCGTCACCAAATGAATG 1158

01525506.1
——————— 630
0L538734.1

CAACCAAATGTGCCTTTCAACTCTCATGAAGTGTGATCATTGTGGTGAAACTTCATGGCA 1221

0L639726.1
——————— 1190
0L639727.1
——————— 1190
0L665115
——————— 1190
0L665116
——————— 1190
0L665117
——————— 1190
0L539215.1

CAACCAAATGTGCCTTTCAACTCTCATGAAGT - ————————————————————

CAACCAAATGTGCCTTTCAACTCTCATGAAGT---—=-—==—————————————

CAACCAAATGTGCCTTTCAACTCTCATGAAGT - ————————————————————

CAACCAAATGTGCCTTTCAACTCTCATGAAGT---—=-——=—————————————

CAACCAAATGTGCCTTTCAACTCTCATGAAGT - ————————————————————

CAACCAAATGTGCCTTTCAACTCTCATGAAGTGTGATCATTGTGGTGAAACTTCATGGCA 1218

0L525506.1
——————— 630
0L538734.1

GACGGGCGATTTTGTTAAAGCCACTTGCGAATTTTGTGGCACTGAGAATTTGACTAAAGA 1281

0L639726.1
——————— 1190
0L639727.1
——————— 1190
0L665115
——————— 1190
0L665116
——————— 1190
0L665117
——————— 1190
0L539215.1

GACGGGCGATTTTGTTAAAGCCACTTGCGAATTTTGTGGCACTGAGAATTTGACTAAAGA 1278

0L525506. 1
——————— 630
0L538734.1

AGGTGCCACTACTTGTGGTTACTTACCCCAAAATGCTGTTGTTAAAATTTATTGTCCAGC 1341

01639726.1
——————— 1190
01639727.1
——————— 1190
OL665115
——————— 1190
OL665116
——————— 1190
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OL665117 mmmmmmmmm e e e
——————— 1190

0L539215.1
AGGTGCCACTACTTGTGGTTACTTACCCCAAAATGCTGTTGTTAAAATTTATTGTCCAGC 1338

OL525506.1 —mmmmmm e mmmm e
——————— 630

0L538734.1
ATGTCACAATTCAGAAGTAGGACCTGAGCATAGTCTTGCCGAATACTATAATGAATCTGG 1401
OL639726.1  —mmmmmmmmmm oo
——————— 1190

OL639727.1 mmmmmmmmm e
——————— 1190

OL665115  mmm e e e e e
——————— 1190

OL665116 mmmmmm e e e
——————— 1190

OL665117 mmmmmmmmmm e
——————— 1190

01539215.1
ATGTCACAATTCAGAAGTAGGACCTGAGCATAGTCTTGCCGAATACTATAATGAATCTGG 1398

OL525506.1 mmmmmmm e mmmm o
——————— 630

0L538734.1
CTTGAAAACCATTCTTCGTAAGGGTGGTCGCACTATTGCCTTTGGAGGCTGTGTGTTCTC 1461
OL639726.1 mmmmmmmmm e
——————— 1190

OL639727.1 mmmmmm e e e
——————— 1190

OL665115  mmmmmmmm e
——————— 1190

OL665116 mmmmmm e e
——————— 1190

OL665117 mmmmmm e e
——————— 1190

0L539215.1
CTTGAAAACCATTCTTCGTAAGGGTGGTCGCACTATTGCCTTTGGAGGCTGTGTGTTCTC 1458

OL525506.1 mmmmmm e e e
——————— 630

0L538734.1
TTATGTTGGTTGCCATAACAAGTGTGCCTATTGGGTTCCACGTGCTAGCGCTAACATAGG 1521
OL639726.1 mmmmmmmmmmm e
——————— 1190

OL639727.1  mmmmmm e e e e
——————— 1190

OL665115  mmmmmm e e mmm e e
——————— 1190

OL665116  mmmmmmmmmmm e e
——————— 1190

OL665117 mmmmmm e e mmm e e
——————— 1190

0L539215.1
TTATGTTGGTTGCCATAACAAGTGTGCCTATTGGGTTCCACGTGCTAGCGCTAACATAGG 1518
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OL525506.1 —mmmmm o e e
——————— 630

0L538734.1
TTGTAACCATACAGGTGTTGTTGGAGAAGGTTCCGAAGGTCTTAATGACAACCTTCTTGA 1581
OL639726.1  mmmmmmm e e
——————— 1190

OL639727.1 mmmmmm e e e
——————— 1190

OL665115  mmmmmmmm e e
——————— 1190

OL665116 mmmmmm e mmmmm e
——————— 1190

OL665117  mmmmmmmmmmmm e
——————— 1190

0L539215.1
TTGTAACCATACAGGTGTTGTTGGAGAAGGTTCCGAAGGTCTTAATGACAACCTTCTTGA 1578

OL525506.1 —mmmmm oo oo
——————— 630

0L538734.1
AATACTCCAAAAAGAGAAAGTCAACATCAATATTGTTGGTGACTTTAAACTTAATGAAGA 1641
OL639726.1 mmmmmmmmmmmmm e
——————— 1190

OL639727.1 mmmmmm e mmmm o
——————— 1190

OL665115 mmmmmm e e
——————— 1190

OL665116  mmmmmmmmmm e
——————— 1190

OL665117  mmmmmm e e
——————— 1190

0L539215.1
AATACTCCAAAAAGAGAAAGTCAACATCAATATTGTTGGTGACTTTAAACTTAATGAAGA 1638

OL525506.1  —mmmmm o e oo e
——————— 630

0L538734.1
GATCGCCATTATTTTGGCATCTTTTTCTGCTTCCACAAGTGCTTTTGTGGAAACTGTGAA 1701
OL639726.1  mmmmmm e e e
——————— 1190

OL639727.1  mmmmmm e e e
——————— 1190

OL665115  mmmm e e e e
——————— 1190

OL665116  mmmmmm e e
——————— 1190

OL665117 mmmmmm e e
——————— 1190

0L539215.1
GATCGCCATTATTTTGGCATCTTTTTCTGCTTCCACAAGTGCTTTTGTGGAAACTGTGAA 1698

OL525506.1 == mmmm oo oo
——————— 630

0L538734.1
AGGTTTGGATTATAAAGCATTCAAACAAATTGTTGAATCCTGTGGTAATTTTAAAGTTAC 1761
OL639726.1 —mm oo oo
——————— 1190
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OL639727.1 mmmmmmmm e
——————— 1190

OL665115 mmmmmmmmm e
——————— 1190

OL665116 mmmmmm e mmmm
——————— 1190

OL665117  mmmmmm e e
——————— 1190

0L539215.1
AGGTTTGGATTATAAAGCATTCAAACAAATTGTTGAATCCTGTGGTAATTTTAAAGTTAC 1758

OL525506.1 —mm oo m o oo
——————— 630

0L538734.1
AAAAGGAAAAGCTAAAAAAGGTGCCTGGAATATTGGTGAACAGAAATCAATACTGAGTCC 1821
OL639726.1 —mmmmmm e e
——————— 1190

OL639727.1 mmmmmmmmm e
——————— 1190

OL665115 mmmmmm e e
——————— 1190

OL665116 mmmmmmmmm e
——————— 1190

OL665117 mmmmmm e e
——————— 1190

01539215.1
AAAAGGAAAAGCTAAAAAAGGTGCCTGGAATATTGGTGAACAGAAATCAATACTGAGTCC 1818

OL525506.1 —mmmmm e e mmm oo e e
——————— 630

0L538734.1
TCTTTATGCATTTGCATCAGAGGCTGCTCGTGTTGTACGATCAATTTTCTCCCGCACTCT 1881
OL639726.1  mmmmmm e e e
——————— 1190

OL639727.1  mmmmmm e e e
——————— 1190

OL665115  mmmmmmmm e
——————— 1190

OL665116 mmmmmm e e e
——————— 1190

OL665117  mmmmmmmm e e e
——————— 1190

0L539215.1
TCTTTATGCATTTGCATCAGAGGCTGCTCGTGTTGTACGATCAATTTTCTCCCGCACTCT 1878

OL525506.1 —mm oo
——————— 630

0L538734.1
TGAAACTGCTCAAAATTCTGTGCGTGTTTTACAGAAGGCCGCTATAACAATACTAGATGG 1941
OL639726.1 mmmmmm e mmmm e
——————— 1190

OL639727.1 mmmmm e e e
——————— 1190

OL665115  mmmmmmmmmmm e e e
——————— 1190

OL665116  mmmmmmmmmmm e e
——————— 1190
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0L665117
——————— 1190
0L539215.1

TGAAACTGCTCAAAATTCTGTGCGTGTTTTACAGAAGGCCGCTATAACAATACTAGATGG 1938

0L525506.1
——————— 630
01538734.1

AATTTCACAGTATTCACTGAGACTCATTGATGCTATGATGTTCACATCTGATTTGGCTAC 2001

0L639726.1
——————— 1190
0L639727.1
——————— 1190
0L665115
——————— 1190
0L665116
——————— 1190
0L665117
——————— 1190
0L539215.1
——————— 1960

0L525506.1
——————— 630
01538734.1

TAACAATCTAGTTGTAATGGCCTACATTACAGGTGGTGTTGTTCAGTTGACTTCGCAGTG 2061

0L639726.1
——————— 1190
0L639727.1
——————— 1190
0L665115
——————— 1190
0L665116
——————— 1190
0L665117
——————— 1190
01539215.1
——————— 1960

0L525506.1
——————— 630
0L538734.1

GCTAACTAACATCTTTGGCACTGTTTATGAAAAACTCAAACCCGTCCTTGATTGGCTTGA 2121

0L639726.1
——————— 1190
01639727.1
——————— 1190
0L665115
——————— 1190
OL665116
——————— 1190
01665117
——————— 1190
01539215.1
——————— 1960
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OL525506.1 = @ mmmm e
630

OL538734.1 AGAGAAGTTTAAGGAAGGTGTAGAGTTTCTTAGAGACGGTTGGGAAATT
2170

OL639726.1 @ m e
1190

OL639727.1 = m e
1190

OL665115 = e
1190

OL665116 e
1190

OL665117 = e
1190

OL539215.1 @ mm e
1960
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Severe acute respiratory syndrome coronavirus 2 isolate SARS-CoV-2/human/IRQ/4/2021 ORF1ab polyprotein (ORF1ab) and
ORF1a polyprotein (ORF1ab) genes, partial cds
Sequence ID: OL639727.1 Length: 1190 Number of Matches: 1

Range 1: 1 to 1190 GenBank Graphics

Score Expect Identities Gaps Strand

2288 bits(1190) 0.0 1190/1190(100%) 0/1190(0%) Plus/Plus
Query 1 TCGATCTCTTGTAGATCTGTTCTCTAAACGAACTTTAAAATCTGTGTGGCTGTCACTCGG 60
w o DO |
Query 61 CTGCATGCTTAGTGCACTCACGCAGTATAATTAATAACTAATTACTGTCGTTGACAGGAC 120
oo sttt g
Query 121  ACGAGTAACTCGTCTATCTTCTGCAGGCTGCTTACGGTTTCGTCCGTGTTGCAGCCGATC 180
o e DL
Query 181  ATCAGCACATCTAGGTTTTGTCCGGGTGTGACCGAAAGGTAAGATGGAGAGCCTTGTCCC 240
e e ISR

Severe acute respiratory syndrome coronavirus 2
isolate SARS-CoV-2/human/IRQ/4/2021 ORF1lab
polyprotein (ORFlab) and ORFla polyprotein
(ORF1lab) genes, partial cds

GenBank: OL639727.1

FASTA Graphics
Go to:

LOCUS OL639727 1190 bp RNA linear VRL
15-DEC-2021
DEFINITION Severe acute respiratory syndrome coronavirus 2 isolate
SARS-CoV-2/human/IRQ/4/2021 ORFlab polyprotein (ORFlab)
and ORFla
polyprotein (ORFlab) genes, partial cds.
ACCESSION OL639727
VERSION 0L639727.1


https://www.ncbi.nlm.nih.gov/nuccore/OL639727.1?report=fasta
https://www.ncbi.nlm.nih.gov/nuccore/OL639727.1?report=graph
https://www.ncbi.nlm.nih.gov/nuccore/OL639727.1#goto2156173281_0
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KEYWORDS
SOURCE Severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2)

ORGANISM Severe acute respiratory syndrome coronavirus 2

Viruses; Riboviria; Orthornavirae; Pisuviricota;
Pisoniviricetes;
Nidovirales; Cornidovirineae; Coronaviridae;
Orthocoronavirinae;
Betacoronavirus; Sarbecovirus.
REFERENCE 1 (bases 1 to 1190)
AUTHORS Jawad,N.A. and Alkhafaji,Z.A.
TITLE Severe acute respiratory syndrome coronavirus 2
identification of
ORFla
JOURNAL Unpublished
REFERENCE 2 (bases 1 to 1190)
AUTHORS Jawad,N.A. and Alkhafaji,Z.A.
TITLE Direct Submission

JOURNAL Submitted (23-NOV-2021) microbiology, Babylon university

college of
medicine, 60, babel +964, Iraqg
COMMENT ##Assembly-Data-START##
Sequencing Technology :: Sanger dideoxy sequencing
##Assembly-Data-END##
FEATURES Location/Qualifiers
source 1..1190
/organism="Severe acute respiratory syndrome
coronavirus
o
/mol type="genomic RNA"
/isolate="SARS-CoV-2/human/IRQ/4/2021"
/isolation source="nasopharyngeal swaps"
/host="Homo sapiens"
/db xref="taxon:2697049"
/country="Iraq"
/collection date="2021-09-15"
gene 224..>1190
/gene="ORFlab"
CDS 224..>1190

/gene="ORFlab"

/codon_start=1
/product="0ORFlab polyprotein"
/protein id="UFL17192.1"


https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=2697049
https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=2697049
https://www.ncbi.nlm.nih.gov/nuccore/OL639727.1?from=224&to=1190
https://www.ncbi.nlm.nih.gov/nuccore/OL639727.1?from=224&to=1190
https://www.ncbi.nlm.nih.gov/protein/2156173282
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/translation="MESLVPGFNEKTHVQLSLPVLQVRDVLVRGFGDSVEEVLSEARQ

HLKDGTCGLVEVEKGVLPQLEQPYVFIKRSDARTAPHGHVMVELVAELEGIQYGRSGE

TLGVLVPHVGEIPVAYRKVLLRKNGNKGAGGHSYGADLKSFDLGDELGTDPYEDFQEN

WNTKHSSGVTRELMRELNGGAYTRYVDNNFCGPDGYPLECIKDLLARAGKASCTLSEQ

LDFIDTKRGVYCCREHEHEIAWYTERSEKSYELQTPFEIKLAKKFDTENGECPNFLEP

mat peptide

mat peptide

CDS

LNSIIKTIQPRVEKKKLDGFMGRIRSVYPVASPNECNOMCLSTLMK"
224..763

/gene="ORFlab"
/product="1leader protein"
764..>1190

/gene="ORFlab"
/product="nsp2"

224..>1190

/gene="ORFlab"
/codon_start=1
/product="0ORFla polyprotein"
/protein id="UFL17193.1"

/translation="MESLVPGFNEKTHVQLSLPVLQVRDVLVRGFGDSVEEVLSEARQ

HLKDGTCGLVEVEKGVLPQLEQPYVFIKRSDARTAPHGHVMVELVAELEGIQYGRSGE

TLGVLVPHVGEIPVAYRKVLLRKNGNKGAGGHSYGADLKSFDLGDELGTDPYEDFQEN

WNTKHSSGVTRELMRELNGGAYTRYVDNNFCGPDGYPLECIKDLLARAGKASCTLSEQ

LDFIDTKRGVYCCREHEHEIAWYTERSEKSYELQTPFEIKLAKKFDTFNGECPNFLEP

mat peptide

mat peptide

ORIGIN

1 tcgatctctt

tgtcactcgg

61 ctgcatgctt

ttgacaggac

LNSIIKTIQPRVEKKKLDGFMGRIRSVYPVASPNECNQMCLSTLMK"
224..763

/gene="ORFlab"

/product="1leader protein"

764..>1190

/gene="ORFlab"

/product="nsp2"

gtagatctgt tctctaaacg aactttaaaa tctgtgtggce

agtgcactca cgcagtataa ttaataacta attactgtcg


https://www.ncbi.nlm.nih.gov/protein/UFL17192.1?from=1&to=180
https://www.ncbi.nlm.nih.gov/protein/UFL17192.1?from=181&to=322
https://www.ncbi.nlm.nih.gov/nuccore/OL639727.1?from=224&to=1190
https://www.ncbi.nlm.nih.gov/protein/2156173283
https://www.ncbi.nlm.nih.gov/protein/UFL17193.1?from=1&to=180
https://www.ncbi.nlm.nih.gov/protein/UFL17193.1?from=181&to=322
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121
gcagccgatc
181
gccttgtccc
241
ttcgcgacgt
301
gtcaacatct
361
aacttgaaca
421
atgttatggt
481
cacttggtgt
541
ttcgtaagaa
601
ttgacttagg
661
ctaaacatag
721
ctcgctatgt
781
accttctagc
841
acactaagag
901
aacgttctga
961
ttgacacctt
1021
ctattcaacc
1081
tctatccagt

acgagtaact

atcagcacat

tggtttcaac

gctcgtacgt

taaagatggc

gccctatgtg

tgagctggta

ccttgtccct

cggtaataaa

cgacgagctt

cagtggtgtt

cgataacaac

acgtgctggt

gggtgtatac

aaagagctat

caatggggaa

aagggttgaa

cgtctatctt

ctaggttttg

gagaaaacac

ggctttggag

acttgtggct

ttcatcaaac

gcagaactcg

catgtgggcg

ggagctggtg

ggcactgatc

acccgtgaac

ttctgtggcece

aaagcttcat

tgctgcecgtg

gaattgcaga

tgtccaaatt

aagaaaaagc

ctgcaggctg

tccgggtgtg

acgtccaact

actccgtgga

tagtagaagt

gttcggatgc

aaggcattca

aaataccagt

gccatagtta

cttatgaaga

tcatgcgtga

ctgatggcta

gcactttgtc

aacatgagca

caccttttga

ttttatttcc

ttgatggctt

cttacggttt

accgaaaggt

cagtttgcct

ggaggtctta

tgaaaaaggc

tcgaactgca

gtacggtcgt

ggcttaccgce

cggcgccgat

ctttcaagaa

gcttaacgga

ccctettgag

cgaacaactg

tgaaattgct

aattaaattg

cttaaattcc

tatgggtaga

cgtccgtgtt

aagatggaga

gttttacagg

tcagaggcac

gttttgcctc

cctcatggtc

agtggtgaga

aaggttcttc

ctaaagtcat

aactggaaca

ggggcataca

tgcattaaag

gactttattg

tggtacacgg

gcaaagaaat

ataatcaaga

attcgatctg

1141 tgcgtcacca aatgaatgca accaaatgtg cctttcaact ctcatgaagt

//
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e RunBLAST
e Pick Primers

e Highlight Sequence Features

e Find in this Sequence

NCBI Virus

e Retrieve, view, and download SARS-CoV-2 coronavirus genomic and protein
sequences.

LinkOut to external resources

e Order orflab cDNA clone/Protein/Antibody/RNAI[OriGene]

Recent activity

ClearTurn Off

e Severe acute respiratory syndrome coronavirus 2 isolate SARS-CoV-
2/human/IRQ/4/2...

Nucleotide
¢ MEGAG6: Molecular Evolutionary Genetics Analysis Version 6.0
e Severe acute respiratory syndrome coronavirus 2 isolate SARS-CoV-
2/human/IRQ/1/2...
Nucleotide
e Severe acute respiratory syndrome coronavirus 2 isolate SARS-CoV-
2/human/USA/FL-...
Nucleotide
e Severe acute respiratory syndrome coronavirus 2 isolate SARS-CoV-
2/human/USA/TN-...
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See more...
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https://blast.ncbi.nlm.nih.gov/Blast.cgi?PAGE=Nucleotides&PROGRAM=blastn&QUERY=OL639727.1&DATABASE=nr&MEGABLAST=on&BLAST_PROGRAMS=megaBlast&LINK_LOC=nuccore&PAGE_TYPE=BlastSearch
https://www.ncbi.nlm.nih.gov/tools/primer-blast/index.cgi?ORGANISM=2697049&INPUT_SEQUENCE=OL639727.1&LINK_LOC=nuccore
https://www.ncbi.nlm.nih.gov/nuccore/OL639727.1?feature=any
javascript:Portal.$send('SeqSearchClicked')
https://www.ncbi.nlm.nih.gov/labs/virus/vssi/#/virus?VirusLineage_ss=Severe%20acute%20respiratory%20syndrome%20coronavirus%202%20(SARS-CoV-2),%20taxid:2697049
https://www.ncbi.nlm.nih.gov/labs/virus/vssi/#/virus?VirusLineage_ss=Severe%20acute%20respiratory%20syndrome%20coronavirus%202%20(SARS-CoV-2),%20taxid:2697049
https://www.origene.com/search?q=orf1ab
https://www.ncbi.nlm.nih.gov/nucleotide/OL639727.1?cmd=ClearHT&
https://www.ncbi.nlm.nih.gov/nucleotide/OL639727.1?cmd=ClearHT&
https://www.ncbi.nlm.nih.gov/portal/utils/pageresolver.fcgi?recordid=61a6a8249a78af42e0846cdb
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https://www.ncbi.nlm.nih.gov/sites/myncbi/recentactivity
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