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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Abstract. Fifty blood samples were collected from patients
who were confirmed to have COVID-19 by conducting a
diagnostic test using real-time RT-PCR for the direct qualitative
detection of the Coronavirus when the patients attended the
private clinics at Al Rabeea Private Hospital in Mosul for the
period from the beginning of March to the end of May 2021.
The patients’ ages range from17-59 years, with 23 males (46%),
and 27 females (54%). The blood samples were taken before
giving any type of treatment for blood culture, biochemical, and
immunological tests. Bacteremia is investigated to determine
the types of bacteria that cause bacteremia, biochemical
tests such as D-dimer, S. Ferritin, CRP, Protein S, Protein C,
FBS, LDH, Blood Urea, Serum Creatinine, SGOT & SGPT,
and immunological tests such as blood group, IgG & IgM,
IL-1B, IL-6, TNF-a alpha, ASOT, ESR, C3, and C4. In this
study, the relationship between bacteremia and the types of
biomarkers used is determined in addition to the relationship
of bacteremia to the patient's age, sex, SPO2, and body
temperature. More accurate comparison is also accomplished in
cases of bacteremia by adopting the types of bacteria isolated if
they were gram-positive or gram-negative. The results of this
study show an increase in the severity of COVID-19 disease
caused by a secondary bacterial infection. This is determined
by measuring several biomarkers used in this study and also
by performing bacteriological tests to document bacteremia
by blood culture. Also, these results can be adopted in future
studies concentrating on the molecular level to determine the
genetic changes associated with viral infection with or without
secondary bacterial infection to develop an effective treatment
protocol.
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Biomarkers.

COVID-19, Blood culture, Bacteremia,

Introduction.

The first appearance of infection with Coronavirus in Wuhan
City in China was in December 2019, which was initially named
by Chinese scientists as SARS-COV-2, and after the disease
spread all over the world, the name COVID- 19 was given by
the World Health Organization (WHO) in February 2020 [1,2].
According to the statistics of WHO about confirmed COVID-19
cases and confirmed deaths due to worldwide infection, it is
documented that there were more than 160 million confirmed
cases of infection and more than 3 million confirmed deaths.
The most serious symptoms are difficulty in breathing, shortness
of breath, difficulty in speaking and movement, and chest pain
[3-5]. It should be noticed that data and reports indicate not
only the infection with COVID-19 is the reason for the disease
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to develop into severe infections, but also secondary bacterial
infection [6,7]. One of the difficulties that physicians face is
the ability to distinguish between symptoms of COVID-19
and bacteremia or sepsis, due to the similarity of symptoms
such as fever, cough, and muscle pain[8-10]. One of the most
important complications of bacteremia is a multi-organ failure,
which can lead to patient’s death, and as indicated by one of the
studies, the patients’ death by COVID-19 is due to infection
with Staphylococcus aureus bacteria for 14-30 days after the
first positive blood culture [11]. The complications of secondary
infections associated with COVID-19 and the variation in disease
sign that the doctors are in the biggest challenge in managing
the development of the clinical case and choosing the treatment
protocols because bacterial infections are an essential element in
enhancing the severity of the disease and the high mortality rate;
and on the other hand, the challenge is the heterogeneity among
the patients in many respects, such as different age groups,
gender, and blood group and the incidence of chronic diseases
in the elderly [12,13]. Despite, the use of some biomarkers for
measuring the levels in normal and pathological conditions
becomes beneficial, and the levels of these biomarkers in cases
of COVID-19 and secondary bacterial infections may be useful
in determining the severity of the disease, treatments used, and
evaluation response to treatments [14].

This study aims to determine the relationship between some
biomarkers and the severity of COVID-19 disease. The different
levels of biomarkers were also measured and evaluated in the
case of bacteremia, also it was measured in different types of
bacteria, whether they were Gram-positive or Gram-negative.
The biomarkers identified and selected in this study are the
biochemical tests such as D-dimer, S. Ferritin, CRP, Protein S,
Protein C, FBS, LDH, Blood Urea, Serum Creatinine, SGOT &
SGPT, and immunological tests such as Blood group, IgG & IgM,
IL-1B, IL-6, TNF-a alpha, ASOT, ESR, C3, and C4. In addition
to measuring the rates of biomarkers according to the patient's
different risk factors such as gender, age, and blood groups.

Materials and Methods.

In this study, 50 blood samples were collected from patients who
were confirmed to have COVID-19 by conducting a diagnostic
test using real-time RT-PCR (RIDA®GENE SARSCoV-2 )
technology for the direct qualitative detection of the Coronavirus
when they attended private clinics at Al Rabeeh Private Hospital
in Mosul after symptoms appearance during the period from the
beginning of March to the end of May in 2021 for 50 patients,
their ages range between 17-59 years, and the number of men
was 23 (46%) and the number of women was 27 (54%). Venous
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blood samples were taken before giving any type of treatment
used in the treatment protocols. And blood samples were taken
from each patient, sufficient for bacteremia, biochemical, and
immunological tests, according to the internationally approved
methods. The three types of tests (biochemical, immunological,
and bacteriological) are considered Biomarkers. Bacteremia
was investigated following the method of Buckland, Kessock-
Philip, and Bascomb (1983) [15], biochemical tests D-dimer
(Guangzhou KOFA Biotechnology Co., Ltd), S. Ferritin, CRP,
(BIOGENIX INC. PVT. LTD), Protein S (LSBio- LS-F12426),
Protein C (Chromogenix Coamatic® Protein C), FBS, LDH,
Blood Urea, Creatinine (Anamol Laboratories Pvt. Ltd), SGOT
(MAX WIN HEALTH CARE PVT. LTD.) & SGPT (Anamol
Laboratories Pvt. Ltd)], and immunological tests [Blood group
(Max win health care Pvtltd), [gG & IgM (Cygnus technologies),
IL-1B, IL-16 & TNF-a (Beijing Solarbio Science & Technology
Co., Ltd), ASOT (MAX WIN HEALTH CARE PVT. LTD.),
C3 (LSBio- LSF4278) & C4 (LSBio- LS-F22483)].

In this study, the relationship between bacteremia cases and
reading the ranges of biochemical and immunological tests is
determined in addition to the relationship of bacteremia to the
patient's age, sex, and blood groups of the patients. A more
accurate comparison is also made in cases of bacteremia by
adopting the types of bacteria isolated in this study whether
they were gram-positive or gram-negative bacteria by reading
the ranges of biomarkers.

Statistical analysis.

Two proportional Z-tests are used to compare the significance
of the difference between bacteremia and different biomarkers.
The x2 test is used to assess the association of blood groups with
different biomarkers. The level of statistical significance was set
at level 5% with an alpha error of <0.05.

Results.

The studied biomarkers were divided into three categories of
risk factors such as age, gender, and blood type, biochemical
tests represent the second section of biomarkers, and the last
section is immunological tests. The effect of COVID-19
infection on the studied biomarkers, as well as the effect of
secondary bacterial infections on biomarkers in COVID-19
patients, was determined.

Regard the difference in sex and the difference in age groups
did not show any significant difference, neither in the case of
infection with Covid 19 nor the case of bacterial concomitant
infection, while the number and percentage of people with blood
group A are 24 (48%) in COVID 19 patients with a statistically
significant difference at (P<0.0001), more than blood group B
and O being 12 (24%) for each type, and blood group AB are 2
(4%) as shown in Table (1).

Complications of COVID-19 infection, especially secondary
bacterial infections, are of important concern and they resemble
evidence of bacterial contamination in the blood (bacteremia) of
an infected person with COVID-19. This is a strong indicator of
secondary infection.

The results show that 32 (64%) of the cases infected with
COVID-19 developed secondary infections, which were mostly
bacterial, and gave a significant difference at (P<0.04) as shown
in Table (2).
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Table 1. Relationship between blood group types and the percentage
of COVID-19 patients.

Blood group Number % P value

A 24 48.0 0.0001
Band O 12 24.0
AB 2 4.0

Table 2. The rate of bacteremia (Secondary infection) between
COVID-19 patients.

Bacteremia Number Percentage P value
Absent 18 36.0 0.04
Present 32 64.0

In this study, the percentage of bacteremia in COVID-19
patients has been determined according to different age groups,
sex, and blood groups, as well as its percentage with normal and
abnormal ranges for the Biomarkers, studied in this research,
calculated out of the total number of samples. Infections with
bacteremia show a significant difference between normal and
abnormal ranges in the Biochemical Biomarkers ( SGOT ) and
immunological Biomarkers (IgM and IL-6) as shown in Tables
(4&5).

In addition, the incidence of Gram-positive bacteria of 26
(52%) and Gram-negative bacteria of 6 (12%) are calculated
from the total number of samples. The incidence of bacteremia
with gram-positive bacteria is 26 (81.25%) and the incidence
of gram-negative bacteria is 6 (18.75%) out of the number of
bacteremia cases. There is a significant difference between
normal and abnormal ranges in the Biochemical Biomarkers
(S. Ferritin, CRP, FBS, SGOT and, SGPT) and immunological
Biomarkers (IgM, SPO2, body temperature, ESR, IL-6 and,
ASOT,) as shown in Tables (4&5).

Discussion.

Viral infections are often associated with secondary bacterial
infections [16], and this is what some studies have indicated
that infection with viruses that infect the respiratory tract,
including COVID-19, may lead to interference in clinical,
biochemical, and immunological features, and expose patients
to the risk of secondary infection. Thus, it is considered one of
the complications of COVID-19, and this is what complicates
clinical findings, diagnosis, and treatment [7]. However, there
is little data regarding bacteremia rates, due to the treatments
used to treat COVID-19 patients including antibacterial [9]. For
this reason, the blood samples were taken in this study from
patients before starting treatment. According to the findings
of this study, 64 % of COVID-19 patients were infected with
secondary bacterial infections, with a significant difference at
(p<0.04) as shown in Table (2), and the percentage of infection
with gram-positive bacteria (84.38%) including coagulase-
negative bacteria with (18.75%) and Staphylococcus aureus
with (65.63%), while the percentage of infections with gram-
negative bacteria constituted (15.62%). These results are close
to the results of some studies that confirmed that infection with
Gram-positive bacteria including Staphylococcus aureus, is
more common among cases of COVID-19, followed by the
other types including Pseudomonas aeruginosa. Staphylococcus
aureus is one of the causes of secondary pneumonia, and the
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Table 3. The Relationship between Bacteremia in COVID-19 patients and risk factors.

. Bacteremia+ Bacteremia- Bact:: remia
Risk factors Range No (%) No (%) P value gr(: (%) o P value
17-30 Y. 10(20%) 5(10%) 0.9 9(28.12%)  1(3.125%) 0.4
| Age 30-45Y. 7(14%) 8(16%) 0.2 5(15.63%)  2(6.25%) 0.5
>50Y. 15(30%) 5(10%) 0.3 1237.5%)  3(9.375%) 0.9
Total 32(64%) 18(36%) 26(81.25%)  6(18.75%)
Sex Male 12(24%) 10(20%) 0.2 10(31.25%) 2(6.25%) 0.8
2 female 20(40%) 8(16%) ) 16(50%) 4(12.5%) ’
Total 32(64%) 18(36%) 26(81.25%)  6(18.75%)
A 15(30%) 7(14%) 0.6 11(34.38%) 4(12.5%) 0.3
9(18%) 4(8%) 0.4 8(25%) 1(3.125%) 0.5
3 Blood group g 3(6%) 1(2%) 0.6 2(6.26%) 1(3.125%) 0.5
0 5(10%) 6(12%) 0.1 5(15.62%) 0.0(0.0%) 0.2
Total 32(64%) 18(36%) 26(81.25%)  6(18.75%)
Table 4. The Relationship between Bacteremia in COVID-19 patients and Biochemical tests.
Biochemical Range Bacteremiat+ Bacteremia - P value Bacteremia No (%) P value
Biomarkers No (%) No (%) ar’ gr
Dodimer  VR*up to 500 ng/ml.  8(16%) 5(10%) 08 5(15.625%)  3(9375%)
1 >N.R.* 24(48%) 13(26%) : 21(65.625%) 3(9.375%) :
Total 32(64%) 18(36%) 26(81.25%)  6(18.75%)
N.R.*
.. Inmale: 15-300 ng/ml  11(22%) 6(12%) 7(21.875%)  4(12.5%)
p  S-Ferritin o emale: 15-200 ng/ml 0.9 0.06
>N.R.* 21(52%) 12(24%) 19(59.375%)  2(6.25%)
Total 32(64%) 18(36%) 26(81.25%)  6(18.75%)
CRP N.R.* 9-800 pg/ml. 9(18%) 7(14%) 04 5(15.625%)  4(12.5%) 0.02
3 > N.R.* 23(46%) 11(22%) ’ 21(65.625%) 2(6.25%) )
Total 32(64%) 18(36%) 26(81.25%)  6(18.75%)
. N.R.* 70-140% 21(42%) 16(32%) 16(50%) 5(15.625%)
4  ProteinS - _gps 11(22%) 2(4%) 0.8 103125%)  13.125%) O3
Total 32(64%) 18(36%) 26(81.25%) 6(18.75%)
. N.R.* 60 -150 % 25(50% 16(32%) 20(62.5%) 5(15.625%)
s  ProteinC S R* 7(14%) 2(4%) 0.3 6(18.75%)  13.125%) 7
Total 32(64%) 18(36%) 26(81.25%)  6(18.75%)
FBS N.R.* 60-120 mg/dl.  8(16%) 7(14%) 04 4(12.5%) 4(12.5%) 0.009
6 >N.R.* 24(48%) 11(22%) : 22(68.75%)  2(6.25%) .
Total 32(64%) 18(36%) 26(81.25%)  6(18.75%)
LDH N.R.* 140 — 280 U/L 10(20%) 4(8%) 05 7(21.875%)  3(9.375%) 03
7 > N.R.* 22(44%) 14(28%) ) 19(59.375%) [3(9.375%) )
Total 32(64%) 18(36%) 26(81.25% ) 6(18.75%)
N.R.* 140 — 280 U/L 3(6%) 2(4%) 2(6.25%) 1(3.125%)
g  BloodUrea _gp+ 29(58% 16(32%) 0.5 24(75%) 5(15.625%) |02
Total 32(64%) 18(36%) 26(81.25%)  6(18.75%)
N.R.*
In male
Serum :0.74 to 1.35 mg/dL 16(32%) 9(18%) 08 13(40.625%) 3(9375%) |
9 Creatinine In Female ’
: 0.59 to 1.04 mg/dL
> N.R.* 16(32%) 9(18%) 13(40.625%)  3(9.375%)
Total 32(64%) 18(36%) 26(81.25%)  6(18.75%)
N.R.* 8 — 45 U/L 32(64%) 18(36%) 26(81.25%)  6(18.75%)
10 S6OT >N.R.* 0.0 0.0 0.0001 0.000.0%)  0.00.0%) 00001
Total 32(64%) 18(36%) 26(81.25%) 6(18.75%)
N.R.*7-56 U/L 32(64%) 17(34%) 26(81.25%)  6(18.75%)
n SGrT >N.R.* 0.0(0.0%)  1(2%) 0.2 0.0(0.0%)  0.00.0%) 00001
Total 32(64%) 18(36%) 26(81.25%)  6(18.75%)

*N.R.=Normal range
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Table 5. The Relationship between Bacteremia in COVID-19 patients and Immunological tests.

Bacteremia
Immunological Bacteremia+  Bacteremia- No (%)
Biomarkers Range No (%) No (%) P value P value
gr’ gr
oM <1.0 IU/L 0.0 0.0 0.0002 0.0(0.0%) 0.0(0.0%) 0.0000 1
1 8 >1.0 TU/L 32(64%) 18(36%) ) 26(81.25%) 6(18.75%) )
Total 32(64%) 18(36%) 26(81.25%) 6(18.75%)
oG <1.0 IU/L 8(16%) 6(12%) 05 7(21.875%) 1(3.125%) 06
2 8 >1.0 IU/L 24(48%) 12(24%) ’ 19(59.375%)  15(15.625% '
Total 32(64%) 18(36%) 26(81.25%) 6(18.75%)
SPO2 90 - 100 % 14(28%) 5(10%) 0.3 9(28.125%) 5(15.625%) 0.03
3 <90 % 18(36%) 13(26%) ’ 17(53.125%) 1(3.125%) )
Total 32(64%) 18(36%) 26(81.25%) 6(18.75%)
Bodv ¢ 37-37.5°C 6(12%) 4(8%) 03 3(9.375%) 3(9.375%) 0.03
ody temp. . .
4 y P >37.5°C 26(52%) 14(28%) 23(71.875%)  3(9.375%)
Total 32(64%) 18(36%) 26(81.25%) 6(18.75%)
N.R.*
In male: 1-15
mm/h. 6(12%) 3(6%) 3(9.375%) 3(9.375%)
5 ESR In female: 1-20 0.8 0.03
mm/h.
>N.R.* 26(52%) 15(30%) 23(71.875%)  3(9.375%
Total 32(64%) 18(36%) 26(81.25%) 6(18.75%)
* 3.
L1 z'lR‘ 3F120p8 50560 16(32%) oo 22(68.75%)  6(18.75%) 03
6 = . .
>N.R.* 4(8%) 2(4%) 4(12.5%) 0.0(0.0%)
Total 32(64%) 18(36%) 26(81.25%) 6(18.75%)
N.R.* 2-80 ng/L 32(64%) 18(36%) 26(81.25%) 6(18.75%)
IL-6 0.0001 0.0000 1
7 >N.R.* 0.0 0.0 0.0(0.0%) 0.0(0.0%)
Total 32(64%) 18(36%) 26(81.25%) 6(18.75%)
* -
INF l:gi 20-400 30(60%) 18(36%) 02 25(78.125%)  5(15.625%) 02
-a . .
8 >N.R.* 2(4%) 0.0 1(3.125%) 1(3.125%)
Total 32(64%) 18(36%) 26(81.25%) 6(18.75%)
* -
ASOT INUI/{L 80-200 9(18%) 7(14%) 04 5(15.625%) 4(12.5%) 0.02
9 >N.R.* 23(46%) 11(22%) 21(65.625%)  2(6.25%)
Total 32(64%) 18(36%) 26(81.25%) 6(18.75%)
* -
c3 igl}dl 90-207 22(44%) 14(28%) 05 9(28.125%) 1(3.125%) 04
10 ' '
<N.R.* 10(20%) 4(8%) 17(53.125%)  |5(15.625%
Total 32(64%) 18(36%) 26(81.25%) 6(18.75%)
* -
ca igl}dl 17.4-52.2 26(52%) 16(32%) 05 5(15.625% 1(3.125%) 0.9
11 ' )
<N.R.* 6(12%) 2(4%) 21(65.625%)  5(15.625%)
Total 32(64%) 18(32%) 26(81.25%) 6(18.75%)

*N.R.=Normal range
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spread of these bacteria and others in the lungs is attributed to a
group of changes in immune responses including the production
of cytokines that create suitable and attractive conditions
for Staphylococcal and other bacteria by changes such as
tissue damage and raise body temperature, for example, the
changes in body temperature and a set of signals transfer the
bacteria “Staphylococcus aureus” from the nasal environment
into the lung, and this requires attention to modify treatment
protocols [17], also, for Pseudomonas aeruginosa, it is an
opportunistic bacteria that exploits the changes resulting from
infection with COVID-19 and is responsible for infections
in the upper respiratory tract [18]. In addition, recent studies
have demonstrated that type I and III IFNs that are produced
after bacterial infection may promote the persistence of SARS-
CoV-2 infection due to the ACE-2 receptor used by the virus
being a gene stimulated by interferon [19].

Studies have demonstrated that bacterial infections associated
with COVID-19 infection are a fatal complication associated
with worse health outcomes because of their impact on all
body functions and delaying treatment may lead to septic
shock [20]. One study confirmed that the death rate rose among
patients with coronavirus and those with a secondary bacterial
infection to 12.6% compared to 8.7% with influenza without
an accompanying bacterial infection. The secondary bacterial
infections associated with influenza were documented with
increased mortality in the influenza pandemic of 1918, H2N2:
1957, H3N2:1968-1969, and HIN1: 2009-2010, in fact, due to
pulmonary embolism and impaired breathing resulting from
secondary bacterial infections, which may also lead to inhibition
of activation of the host's immune defenses [17,21].

On the other hand, the results of this study showed that the
most affected biomarkers among COVID19 patients with
concomitant secondary bacterial infection compared to
COVID-19 patients without secondary bacterial infection as
shown in Tables (4 and 5). It has been proven that the following
biomarkers were affected in the case of bacteremia (IgM, IgG,
SPO2, Blood groups "A, B, and AB", body temperature, ESR,
D-dimer, S-ferritin, IL-1B, TNF-a, CRP, ASOT, C3, C4, protein
s, protein ¢, FBS, HDH, Blood urea, and serum creatinine),
While the following markers were not affected or deviated from
their normal levels in the case of bacteremia (IL-6, SGOT, and
SGPT ). However, it was found from the results that both types
of infection with COVID-19 with or without bacteremia, didn’t
show a significant difference between them.

Both types of COVID 19 infection with or without bacteremia
led to an effect on the deviation of biomarkers from their normal
ranges, although in the case of COVID-19 infection associated
with the secondary bacterial infection, the rates of deviation are
greater and statistically significant at (<p 0.0 5 - 0.00001). Some
biomarkers as shown in Tables (4&5) can be relied upon in
diagnosing the severity of the disease and its development into
more serious pathological complications, and also these results
can be adopted in determining the direction of future studies on
the molecular level to determine the genetic changes associated
with viral infections and secondary bacterial infections to
differentiate between viral infection and bacterial infection or
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combined infections to develop effective treatment protocols.

It is worth noting that the results of this research show that
blood type O protects people from COVID-19 infection, while
blood type A makes individuals more susceptible to infection.
These results are in line with those of much other research. As
with blood type O, it can be stimulated by natural antibodies
against antigens that act as part of the innate immune response
to neutralize virus particles. Alternatively, blood group A
antigens can act as additional receptors for viruses, and those
who can express these antigens on epithelial cells (exudates) are
more likely to develop COVID-19 [22,23]. Although the results
of our study are consistent with many studies, the generalization
of these results and their dependence on blood type as part of
the predictive model and a mechanism for sorting viral diseases
and severity of disease or mortality but is not reliable because
it needs to conduct large-scale surveys to make a database with
Taking into account population differences in blood types and
testing protocols.

One of the important results that were reached in this study
is that infection with Covid-19 is a strong qualifying factor
that makes the patient more predisposed to infection with
bacteremia. The results of this study showed that the severity
of Covid-19 disease is caused by secondary bacterial infection,
which was determined by measuring many indicators Vital and
also by performing bacteriological tests by culturing a blood
sample to determine bacteremia.

Conclusion.

In conclusion, it is complicated to reveal the three-dimensional
biological relationship between viral infection, secondary
bacterial infection, and changes in host functions such as
“biomarker rates, clinical, immunological and physiological
pathway” in viral infection with or without bacterial infection.
This study is the first in the city of Mosul that attempts to find the
shortest way to diagnose and adopt the best treatment protocols
based on the results of this study.
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