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ABSTRACT

Introduction

There is a dearth of studies linking blood groups of COVID 19 cases with
inflammatory biomarkers and how the course of patient morbidity and mortality

changes with different blood groups.

To assess ABO blood group with the clinical, biochemical and prognostic

profile of the patient
Materials and methods

As ahospital based cross sectional study directed in KLES Dr Prabhakar Kore

hospital, Belagavi, Karnataka, India.
Conclusion

This study found and re-affirmed findings of other studies which found that
O blood group was considered protective. It concludes that the incidence in
moderate and serious patients is higher in A positive group rather that other blood

groups.

It goes on to reveal that the various morbidity factors- need for intensive
care, intubation, length of stay and mode of oxygenation- all are more seriousin A
blood group when compared to O, B and AB groups. The same holds good for

mortality, which was found to be higher in A blood group.

Key Words- COVID-19 infections, ABO blood grouping
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INTRODUCTION

In early December 2019, the coronavirus diseaseV(D€19) caused by
SARS-CoV-2 first emerged in Wuhan province in Chip On January 31st, 2020,
the World Health Organisation declared COVID-19 ublig health emergency of
international concern, and on March 11th, 2020wdss finally characterised as a
pandemic [2]. As of September 248020, a total of over 31 million COVID-19 cases

and 9,73,000 deaths have been reported globally [3]

The pandemic ravaged through different continemd developed many
mutations through its infection course. The alplasiant was first detected in the
United Kingdom in early 2020 and was later found3086 ore transmissible, with
increased severity based on hospitalizations asd tatality rates. The beta variant
was detected in South Africa and found to be mmasmissible. The first surge of

COVID-19 infections in India was attributed to thipha variant.

The second surge of infections peaked months tieeffirst wave’- ie; from
April 2021 to May 2021- this was attributed to tHlelta variant- first detected in
India. It was both more transmissible and assotiatéh greater morbidity and

mortality than previous variants.

ABO blood group is used worldwide and is the blgooup system in humans.
It includes 4 blood types, which are A, O, B, anB. Many researchers have found

that the ABO blood group partakes pathology forouss human disorders.

The ABO blood group contributes for the possibilify many infections in

many readings round the globe. Studies conducted feported the linkage of blood
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typing with rotavirus and dengue virus. Some othenglicated include the Hepatitis

B virus and infamous Norwalk virus.

There are only few clinical studies examining tbarmection amongst SARS-
CoV-2 and the blood groups. Preliminary studiesnfd/uhan, Spain and some parts
of the USA reveal that the incidence of SARS- CoW2ction is more in individual
of A blood group- suggesting that these individuale more susceptible. Another

study suggests that O blood group might be mogsegptive.

No study has been done linking blood group to tifection among Indian
populace. There is a dearth of studies linking #logroups of cases with
inflammatory biomarkers and how the course of patmorbidity and mortality

changes with different blood groups.
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Objective

OBJECTIVES
Aim- To assess ABO blood group with the clinical, biochemical and prognostic
profile of the patient
Objectives-

1. To assess the levels of baseline prognostic biomarkers amongst those

admitted with respective blood group types.
2. Tostudy how clinical profile of the patient varies with the blood group.

3. To correlate morbidity and mortality in SARS-CoV-2 infected patients of

various blood groups
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REVIEW OF LITERATURE

Virology

Coronavirus belong to the RNA family of viruseseyhare positively stranded
and enveloped. After genome sequencing and phyiogeralysis it was found that
coronavirus that causes COVID-19 was a betacoramavin the same subgenus but
different clade as the severe acute respiratorgireyne (SARS) virus. The worldwide

governing body then proposed that it be designase8ARS-CoV-24!

The ACE2 enzyme- is the host receptor which acthagortal of entry for
both virus SARS-CoV-2. There exists a domain pregenhe Spike protein on the
virion which binds to ACE2 of the host cell. TMPRSE a cellular protease which

also appears to show increased activity to fatdlieantry™

The figure 1 clearly demonstrates this- whereinvinen targets the host cells
in the lungs. Transmembrane proteins like TMPRS3@2Zsmembrane protease serine

2 and ADAM17- are also involved. This is a disintegnetallopeptidase domain 17.

Immune mediation begins with activation of pro-amimatory cytokines and

chemokine#!
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Figure 1-Modd for SARS-CoV-2 entering the host cell [

SARS-CoV-2
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Viral RNA release Organs with high
ACEZ expression

All body organs express ACE2 to various degreesesépiratory system, its

mainly seen in the type 2 alveolar epithelial cellhis is also expressed on

myocardial cells, enterocytes, urothelial cells aalis of PCT of kidney.
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Structure and function of the SARS-CoV-2 spike protein
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FIGURE 2- (1) This depictsthe structure of the protein termed spike (S) protein

which involvesin entry.

(2) Spike (S) protein binds to the protein ACE2 athiis a receptor complex.
(3) The spike (S) protein mediates the binding esscand play role in virus and cell

fusion

(4) The life cycle

A few studies showed that in autopsies of SARSepé&di infection can cause
multiorgan failure. Critically ill patients with C@AD-19 suffered from acute lung
injury, liver dysfunctionSome patients develop

acute kidney injury and

complications like pneurmothorax.
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Invasion of the host cell

. eAsymptomatic stage
by the virus

Multifaceted

hyperimmune
response due to *Week 1 of infection
multiple factors-
‘cytokine storm'

Various complications

which enhance both *Week 2 of infection

morbidity and
mortality of the disease

Figure 3- Pathogenesisin a nutshell

Diving into the nitty-gritty details of the pathopiology, we find that
complications of COVID-19 is very much a resulttbé immune response to the

initial insult.
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So what are the factors for such grave implicatiorsevere COVID-19?
1. Virus induced inflammatory response
2. Excessive levels of cytokines and chemokines
3. Increasing recruitment of inflammatory cells
4. Diminshed interferon levels

5. Production of auto-antibodies

The ‘cytokine storm’

Various clinical studies have positively provee tielationship of COVID-19

disease with levels of inflammatory cytokines.

Some of the well known cytokines are interleukiantl tumour necrosis factor
alpha. Some studies incriminate monocyte chema#dinaprotein also. This flare up
is responsible for worsening of the status of thggnt and the term ‘cytokine storm’

was coined by healthcare providers.
Cytokine storm leads to multiorgan dysfunction symade.

Commonly assessed levels in India include the proatbotic marker D-
dimer and pro-inflammatory biomarkers, namely, @etare protein, Lactate

dehydrogenase (LDH), Interleukin-6 and Serum fierrin acute phase reactaft.
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Various affections in COVID-19 disease
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Figure 4-Multiorgan dysfunction in COVID-19 [6]
Symptomology of COVID-19

A multitude of symptoms are seen in COVID-19 diggdmit generally, fever,
myalgia, nasal congestion and cough are the mostnam ones in the mild cases.
The moderate cases might have an addition of Hessiiess to their symptomology.
The following table enlists the spectrum of sympsoseen in moderate to severe

COVID-19 cases.

This classification was based on the “Ministry oédtth and Family Welfare

(MoFHW), Government of India”.
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It divides COVID 19 disease based on its sevetitiimae of admission based
on certain parameters to facilitate admission iafipropriate floors to facilitate

appropriate inpatient management.

They are classified as ‘MILD’, ‘MODERATE’ and ‘SEVEE’. The

parameters taken into account are respiratoryaradeSpO?2.

Table 1- Classification of COVID-19 infections based on MoHFW [7]

Mild disease

» Upper respiratory trace symptoms or fever WITHOUT shatnef
breath or hypoxia

* ADVICE HOME ISOLATION

Moderate disease

*Any one of-

+1- Respiratory rate >= 24/min, breathlessness
*2- Sp0O2: 90% to 93% on room air

*ADMIT IN WARD

Severe disease

«Any one of-

«1- Respiratory rate >30/min, breathlessness
«2- SpO2< 90% on room air

«ADMIT IN ICU
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Table 2- System wise symptomsin COVID-19

Body system

Generalized symptoms

Respiratory system

Gastrointestinal

Renal

Ocular

Musculoskeletal

Cardiovascular

Neur ological

Symptoms

Fever, anorexia, fatigue, headache, loss of tastes@anell

Cough, expectoration, breathlessness, tightnesisasit

Nausea, vomiting, diarrhea, abdominal pain and

discomfort

Proteinuria, hematuria, Acute kidney injury

Conjunctival congestion, dry eye, Epiphora

Muscle soreness, backpain

Cardiac arrhythmias, hypovolemia, dehydration

Headache, dizziness, loss of taste and smell, ataxi

seizures, confusion

The Concept of ABO blood grouping

Historical significance-

Karl Landsteiner, an Austrian scientist, at theibeipg of the 28 century,

found that red cells of some persons, on exposutke serum of other persons, got

agglutinated. He noted their agglutination patteand divided them. This discovery

earned Landsteiner the Nobel Prize in medicine.
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He later clarified about interactions amongst endiites and plasma were
interrelated to the manifestation of antigens orCRBhey also depend on antibodies
of the plasma of the host body. When Ag-ab bindougurred, the media was

agglutinated.

The blood groups were named ‘A’ and ‘B’ initiallfhe following year based

on discovery, both ‘O’ and ‘AB’ were introduced.
So what antigens are found in each blood group?

The immune system initially partakes in formatidn antibodies to counter
ABO antigens are absent in red cells of the pati€@herefore, a group A person
carries anti-B antibodies. Similarly, a group B gqmr carries anti-A antibodies.

Patients with blood group O, individuals carry batfti-A and anti-B in plasma.

O blood group is the most recurring globally whAd is least common.

Table 3-ABO BLOOD GROUP ANTIGENS

A antigen AA or AO

B antigen Anti-A BB or BO
A and B antigens None AB
None Anti-A & anti-B 00
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BIOCHEMISTRY-

The production of ABO antibodies in serum is endtbehen the body detects

the ‘missing’ ABO antigens in microbes.

This loci has been found to have A, B and O - thare the alleleic forms

A allele- It translates glycosyltransferase thatdoiced A antigen
B allele- It translates a glycosyltransferase thaates the B antigen

Compare this to- O allele which encrypts a enzynthout utility, so none of
both A or B antigens are synthesized. Here fundémh@nedecessor- H antigen is left

unaffected.
O o Cr
O
' = H substance
Fuc u
""""""': )
@iu G GleNAS >-0- R

al
s
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o o o 4 a
' o
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Figure 5- Biochemical structure of antigensin A, B and O blood groups

Type A

JrTOTEssas
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How are these distributed among the differentsace

Blood group O is the most common phenotype in most populations.
Caucasians: group O, 44%; Ay, 33%: A,, 10%: B, 9%; A1B, 3%; A2B. 1%
Blacks: group O, 49%; A, 19%; A», 8%: B, 20%; A1B, 3%; A2B, 1%
Asians: group 0, 43%; A, 27%; A», rare; B, 25%: A1B, 5%; A2B, rare

Figure 6- Distribution among different races

What about the antibodies?
» Antibody type include 1gG and IgM
Antibody reactivity means the capability of hemolyzing
Anti-A and anti-B can fix red cells and subsequestimulate the

complements.
» This can lyse the red cells when inside vasculature

» Capacity for transfusion reactions?

Isknown to cause an acute hemolytic transfusion reaction.

So what is the function of these antigens?

The functions are unknown.

Page 15



Review Of Literature

Based on both ABO and Rh, 8 possible combinaticis-e

A positive
* A negative
* B positive
* B negative
* O positive
* O negative
* AB positive

* AB negative

Around 85% of the population is Rh positive- O piesi being the

commonest.

Special characteristics of the antibodies type-
> Antibody reactivity- Indicates that these IgG antlies can hemolyze.
> Possibility of transfusion reaction exists

» Possibility of hemodynamic disease of the newbaiste

Why do we test for blood grouping?
1. Blood grouping with typing are done.
2. Blood grouping is done for the donor and recipesitrossmatching

3. Blood grouping is done in the expecting mother aegborn.

Page 16



Review Of Literature

Sample requirements-
* Whole blood or even clotted blood
» Storage at4 C
» Shelflife- 5 days

* Sometimes, weak subgroups may cause mistyping

Blood grouping reagents-

These help to rapidly identify both the ABO and Btoups based on the

protein existing on the membrane of erythrocytes.

Yellow

Clear 5ml 2-8C

Figure 6- Blood grouping reagents
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Procedure of blood grouping-

1) Inform the patient about the procedure and obtansent
2) Fingertip to be sterilized before pricking
3) Wait for the finger to dry

4) A sterile lancet can be used to prick. Each ofwkedls are to get a drop of

blood.
5) Now add a drop of both antiserum.
6) Using a applicator stick mix

7) Observe the tiles for formation of fine red gramsuler a period of 30 seconds

to one minute.

8) The following picture depicts the permutations andbinations which might

occur

9) The blood group is determined based on the int&foa table mentioned as

aforementioned.
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Figure 7- Blood grouping

Table 4- Interpretation of thetest

+ + A positive
- + B positive
+ + AB positive
- + O positive

‘+’ refers to agglutination

‘-* refers to absence of agglutination
The above method is called the ‘Slide method’ @obl group interpretation.

Another method common in practice is the tube natho
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Interpretation of the above table-

When the agglutination is witnessed when bloodaisegated with Anti-A serum,

then the person has blood group “A”.

When the agglutination is witnessed when bloodaisegated with Anti-B serum,

then the person has blood group “B”.

When the agglutination is witnessed when bloodasegated with Anti-A and

Anti-B serum, then the person has blood group “AB”.

When the no agglutination is witnessed when blsodariegated with Anti-A and
Anti-B serum, then the person has blood group “O”.

When the agglutination is witnessed when blood asegated with Anti RhD

serum, then the person has “+ve” Rh factor.

No agglutination is witnessed when blood is mixethwnti RhD serum, then the
person has “-ve” Rh factor.

Drawbacks of this procedure-

1) FALSE POSITIVE results-

This is seen when the antisera intermix with eatti®o Solution- Guarantee

so reagents are added appropriately onto the cavity
2) NO AGGLUTINATION observed-

May occur when the antisera are not stored in propeditions. Thus always

store in a refrigerator (2-8C)
What precautions do we take before this procedure-
« During the experiment make sure to wear plastieego

« Make sure that the slide is sterile and dry befrse
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« The lab technician should avoid contacting thesanéi to the slide with blood

sample.

« The result must be analysed at once after mixirdyay anticipated delay in

interpretation should be foreseen and avoided.

« In order to prevent a erroneous result avoid tharmgiof the antisera reagents

when performing the experiment.
How does ABO blood group correlate with diseaséernce?

Many studies have previously found that vulnerghiiit plethora of diseases
can be correlated with other blood groups. Addalbn individuals of AB group

were revealed to be more liable to increasing radkgcollection decline.

It was later, deduced that illnesses like obesdyslipidemia, primary
hypertension and hyperglycemia were also frequerpearsons with memory loss.
Few studies from around the world showed that bkypé O is linked with amplified
occurrence of infections like TB, while blood types allied with smallpox and other

infections like necrotizing fasciitis.

A study based in Ethiopia, pointed out that siguaifitly extraordinary

incidence of cancers in persons having group A winenpared to O grouf.

How do different ABO blood groups fare on the adveh SARS-CoV-2

virus? The following studies have shed some lighthe same.

A study in Wuhan involving a total of 104 cases ah@2 controls
demonstrated the existence of a significant linkoagst the A blood group and
COVID-19. It went to propose based on findings tieabale participants carrying A

group were more prone for COVID-19. This was onethaf few early studies to
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suggest such a possible association, and on a popllation, so more studies were

warranted !

A retrospective case- control study on 187 parictp done in Hunan
province, China concluded that individuals withddagroup A had very elevated risk
for contracting disease with SARS-CoV-2. On theeotbnd of the spectrum, blood

group O was linked with a reduced rigK!

Another retrospective study based in Navarro, Spaiith 226
participants observed a link between thrombotic giasations and ICU entry with
blood group. Group B developed more hypercoagulatByroup O had least incidence
of requiring intensive care. Very few studies haved finding associations between
thrombotic markers and ABO blood group in COVID-J&tients. The main
limitations of this study was their limited popudat size and that they were limited to

a particular geographical arék!

Another study from the United States, found higledtion rate among non-O
blood types. This change was overwhelmingly notedray Rh-positive individuals.
AB and B types had higher intubation rates. Thesseevdwindled among A and Rh-
negative types. Mortality rates were slightly arfipl among type AB individuals

and was dwindled among types A, B, and Rh-neg#ives.['?

A study from Sudan on 557 participants also supptiear facts about link of
the ABO blood system in populace with COVID-19. Aduhally, the research
validated that persons with A positive, but not Agative are more defenseless to
catching the disease. Other data suggested atérsethat O positive rather than O
negative persons are least exposed to featureseotdntagion. According to the

authors, the main limitations of this study is ttias is one of the few studies from the
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African continent, so more studies are requireddétermine ethnic factors which

might influence results3!

An Iranian case control study involving 397 papamts found Iranians
inclined to fall in the group of AB blood group amore inclined to COVID-19

infections. Similarly, risk is significantly dwinell in those possessing an O blood

group.

The researchers had hypothesized that since thielédgl group organizes the
least widespread proportion, and A blood group s second most widespread
blood group among the general Iranian public, tfEgmatic incongruity between the
findings of these two studies can help elucidatssidiilar epidemiological
configurations in various communities. More studigere required to determine

associations among various ethnicitiés.

A study based in Vancouver, Canada had some ititegeisisights into this
relationship of ABO blood grouping and SARS-CoV-@fection. This study
compared many parameters, like, mechanical veiotilaheed for continuous renal
replacement therapy, ICU admission and length af sind discharge criterion
amongst the various blood groups. They came toledadhat severely sick COVID-
19 patients having blood group A or AB were linkeith an increased risk for
necessitating mechanical ventilation, and leng@®y ktay times when distinguished

from individuals having blood groups O or'8.
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MATERIALSAND METHODS

Sour ce of data

Medical records of patients admitted in KLES Dr Prabhakar Kore Hospital,

Belagavi will be used for study purposes
Study design

A cross sectiona study

Study period

October 2020 TO October 2021

Sample size

Caculated using universal sampling for al participants who satisfy the

inclusion criteria
Formula used for sample size calculation is

p(100 — p)Z?

"SR
n is the sample size required, p is the percentage occurrence of a state or condition
(proportion or prevaence), E is the percentage maximum error required, Z is the

value corresponding to level of confidence required.

Prevalence of COVID 19 in blood group A is 36.90% [5], with percentage of

maximum error as 5% at 95% confidence level sample sizeis given by,
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_36.90 x (100 — 36.90) x (1.96)*
B 102

n

n = 89.44 = 89

Considering 10% attrition, the minimum sample size required is 97.9 = 98.

As sample size increases, the accuracy of result also increases. In this study,

102 subjects are considered.

Sample Method

As alongitudina hospital directed one year study, al consecutive patients
fulfilling the inclusion criteriawill be incorporated in the study, statistical analysis

will be done by SPSS using descriptive analysis and chi-square test.

Inclusion criteria

» Patients who have consented to take part in the study

» Patients admitted in KLES Dr Prabhakar Kore hospital whose RT PCR OR

Rapid Antigen Test for SARS CoV-19 is positive

« Patients with al required data= complete case sheets, ABO group, pro

inflammatory biomarkers

Exclusion criteria

* Age<18yrs

» Patients with chronic inflammatory diseases which may increase levels of
biomarkers- COPD, sarcoidosis, pancreatitis, patients in sepsis due to any other

cause.
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M ethodology

1. The study will begin after ethical clearance from the Institutiona Ethics

committee and will be conducted during the planned study period.

2. Patients admitted to KLES Dr Prabhakar Kore hospital with a positive SARS-
CoV-19 RT-PCR or Rapid antigen test report as per inclusion criteria will be

selected.

3. Datacollection- Asthisis aprospective study, with required permissionsin hand,

currently admitted patient case files were used for the purpose of this research.

4. ABO blood groups were correlated with classified according to clinical profile of
patient on admission using Gol and MoHFW COVID-19 classification. The cases
will be selected to keep the distribution of blood groups same as that in general

population and then further analysis was done.

5. The respective blood groups were assessed for any significant variation in
biochemical inflammatory and thrombotic markers- D dimer, CRP, Ferritin, LDH

and IL-6.

6. Other clinical data regarding patient status, disease progression, prognostic
markers and clinical recover or decline during his’her course at the hospital will
be used for the purpose of this study. Some of these include- symptoms and signs
at admission, length of stay, oxygen requirement, need for ICU admission, need

for ventilator/ intubation and final outcome of patient.
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STATISTICAL ANALYSIS

All the data was collected in proformas (attached herein), and entered into
Microsoft Excel and analysed as aforementioned. The demographic details of the
patients are presented using tables, figures, bar diagrams and summarized as

frequency, percentage, mean and standard deviation.

Data is analysed using R software version 4.1.2 and Excel. Approved

statistical tests were used. P-value below or equaling 0.05 indicates significance.
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RESULTS

Data contains measurements on 102 subjects whaseaages from 24-86
years with mean age of 57.11 + 13.26 years. THewaig table gives the distribution

of subjects according to demographic details.

Table 1- Distribution of subjects according to demographic details

Demographic variables Sub Category Number of Subjects (%)
Age (years) 21-30 4 (3.92%)
31-40 10 (9.8%)
41-50 15 (14.71%)
51-60 31 (30.39%)
61-70 29 (28.43%)
71-80 8 (7.84%)
>80 5 (4.9%)
Mean + SD 57.11 £ 13.26
Median (Min, Max) 58 (24, 86)
Gender Female 19 (18.63%)
Male 83 (81.37%)

Majority subjects were aged more than 50 years5{P4). Out of 102 subjects, 83
(81.37%) are males and 19 (18.63%) are femalesgeitider ratio 4.37:1.

The following graph can give a simpler understagadihthe same-

Page 28



Results

Percentage

35%

30.39%
30% 28.43%

25%

20%

14.71%
15%

9.80%
10% 7.84%

3.92%
5%

4.90%

0%

21-30 31-40 41-50 51-60 61-70 71-80

Age (years)

>80

Figure 8- Distribution of subjects according to age.

Female
18.63%

Figure 9- Distribution of subjects according to gender.
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How were the different blood groups distributed agsi our study subjects?

Table 2-Distribution of subjects according to blood group.

Blood Group Number of Subjects (%)
A- 1 (0.98%)
A+ 28 (27.45%)
AB- 2 (1.96%)
AB+ 7 (6.86%)
B- 3 (2.94%)
B+ 18 (17.65%)
O- 5 (4.9%)
O+ 38 (37.25%)

Out of 102 subjects, 38 (37.25%) were O+,28 (27.4%88e A+,18 (17.65%) were

B+,7 (6.86%) AB+,5 (4.9%) O-,3 (2.94%) B-, 2 (1.968@- and 1 (0.98%) was A-.

0,
L 37.25%
35%
30% 27.45%
& 25%
g
g 2% 17.65%
g
15%
10% 6.86%
o 4.90%
5% | 0.98% 1.96% 2.94%
0%
A- A+ AB- AB+ B- B+ o. o0
Blood Groups

Figure 10- Distribution of subjects according to blood group.
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Distribution of subjects taking into account thédwing parameters
1) Severity of disease (according to the MoFHW classification mentioned

above)

Mild

Moderate
28.43%

Severe
67.65%

Figure11- Distribution of patients based on disease severity

All subjects were tested positive in RTPCR test(®B.65%) were infected
with severe disease while 29 (28.43%) were in metdeand 4 (3.92%) in mild
categories respectively. Most subjects fell in slegere disease category according
to MoFHW classification mentioned before. As a tesame mode of oxygenation

was required in all participants of this study.
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2) Mode of oxygenation- Oxygen was supplied via oxygen mask, non

re-breathing masks (NRBM) or intubation and ventilation.

50%

45%
40%
35%
30%

25%

Percentage

18.63%

15%

10%

5%

0%
NRBM OXYGEN VENTILATOR

Mode of oxygen

Figure 12- M ode of oxygenation

3) Requirement of admission into intensive car e facility

Figure 131- Requiring admission into |CU
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4) Needing intubation

Yes
31.37%

No
68.63%

Figure 14- Patients needing intubation

Totally, 62 patients (60.78%) were admitted to 1C32 (31.37%) needed
intubation with ventilator support. 51 (50%) needaggen, 19 (18.63%) had NRBM.
Final outcomes groups included those who survivethe end of hospital course,
those deceased and those who chose to get disdreggmst medical advice (AMA).
How were the study participants distributed basedhe final outcome? The figure

below depicts the sae.
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AMA

Non-Survivors
43.14%

Survivors
53.92%

Figure 15- Final outcomes

Parameters such as admission SpO2 (oxygen satyratid corads severity
score were compared of various blood groups, busigeificant difference in the

distribution of data was obtained.

Prothrombotic and inflammatory markers in variousod groups- The
average serum levels for prothrombotic biomarkerdiner and other pro-
inflammatory like D dimer, IL-6, hsCRP, LDH (Lat¢éadehydrogenase) and

ferritin were compared to see if levels fluctuabedween different blood groups.

It was found that their levels usually tend to bsskr in individuals with O
blood group. But from Kruskal Wallis test, we fitltat, there isn’t any difference in
the distribution of LDH, D-dimer, IL6, FERR and CRRer blood groups which can

be deemed singificant. The following figures demmate the same.
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Figure 17- D-dimer levels over blood groups

Page 35



Reaults

1500 1 T
1000 T
w
| s
c B B —_
o
= /\ ‘.\“k\-
500 -
0 — 3
A+ AB- AB+ B- B+ O+
Blood Group
Figure 18- 116 levels over blood groups
900 1
14 A
[
i
- 500
= f.\\
@
= N
R
X
300 1 = \
300 \
A AB- AB+ 8- B+

Blood Group

Figure 19- Ferritin levelsover blood groups
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Fo

Mean CRP

N

A+ AB- AR+ B- s 0-
Blood Group

Figure 2- Serum C reactive proteinslevelsover blood groups

How severe were infections amongst different blgoalips?

From other studies, the incidence of severe COVADARS seen more in A
blood group. But this was not the case in thisstad infections were more evenly

distributed, as from Chi square test, it can bd #zat the distribution of severity over

blood groups is not significant statically.
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Table 3- Distribution of severity of COVID-19 disease over different blood

groups
Severity A- A+ AB- AB+ B- B+ o- o+ p-value
_ 1 1 2
Mild 0 0 0 0 0
(33.33%) (20%) | (5.26%)
8 1 4 1 3 2 10
Moderate 0 0.1874'
(28.57%) | (50%) | (57.14%) | (33.33%)| (16.67%) | (40%) | (26.32%)
1 20 1 3 1 15 2 26
Severe
(100%) | (71.43%) | (50%) | (42.86%) | (33.33%)| (83.33%) | (40%) | (68.42%)
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Figure 21- Distribution of severity of COVID-19 disease over different blood
groups How do parameterslike need for |CU admission, need for intubation and

mode of oxygenation change depending on the blood group?
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1) Need for ICU admission- From Chi square test, weeoled that variation of

ICU admission over various blood groups was asdtita as given in the table

below.

Table 4- Distribution of blood groupsin requirement of ICU care

ICU
o A- A+ AB- AB+ B- B+ O- O+ p-value
admission
1 1 2 6 5 22
No 3 (10.71%) 0
(100%) (14.29%) | (66.67%)| (33.33%)| (100%) | (57.89%)
<
0.001MC*
25 2 6 1 12 16
Yes 0 0
(89.29%) | (100%) | (85.71%)| (33.33%)| (66.67%) (42.11%)

2) Need for intubation- From Chi square test, we antBere exists a variability in

occurrence of variables in the need for intubatower various blood groups,

which was deemed as significant statisticallys l&a$ shown below.

Table 5- Distribution of blood groupsin therequirement of intubation

Need of
) ) A- A+ AB- AB+ B- B+ O- O+ p-value
intubation
N 1 15 0 3 3 11 5 32
0]
(100%) | (53.57%) (42.86%)| (100%) | (61.11%) | (100%) | (84.21%)
0.006M¢c*
13 2 4 7 6
Yes 0 0 0
(46.43%) | (100%) | (57.14%) (38.89%) (15.79%)
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3) Modes of oxygenation in different blood groups- Nebreathing mask

(NRBM), oxygen therapy via masks or intubation aedtilation to assist with

respiratory effort. Even though need for higher gy supplementation was

warranted for non O blood groups, from Chi squagst,t no significant

difference was noted based on the distributionaoiables.

Table 6- Distribution of blood groupsin the mode of oxygenation

M ode of
A- A+ AB- AB+ B- B+ O- O+ p-value
Oxygen
10 3 2 4
NRBM 0 0 0 0
(35.71%) (42.86%) (11.11%) (10.53%)
1 5 3 5 28
Oxygen 0 0 9 (50%) 0.0508/¢
(100%) | (17.86%) (100%) (100%) | (73.68%)
) 13 2 4 7 6
Ventilator 0] 0 0
(46.43%) | (100%) | (57.14%) (38.89%) (15.79%)
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4) Outcome of disease vs blood group- From Chi sqtgeste significant difference

in distribution of outcomes over blood groups watiaed. Where, survival of O

and B blood groups was higher that that observeal liood group. The data is

as in the table below.

Table 7- How outcomes varied amongst different blood groups

Outcome A- A+ AB- AB+ B- B+ O- O+ p-value
1 1 1
AMA 0 0 0 0 0
(100%) | (3.57%) (5.56%)
Non- 18 1 4 1 7 1 12
) 0] 0.0075MC*
Survivors (64.29%)| (50%) | (57.14%)| (33.33%)| (38.89%)| (20%) | (31.58%)
9 1 3 2 10 4 26
Survivors 0
(32.14%)| (50%) | (42.86%)| (66.67%)| (55.56%)| (80%) | (68.42%)
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Length of hospital stay based on blood group-

Our study also computed total days of stay and ewethamong different
blood groups. From Kruskal Wallis test, we can gwy distribution of length of stay
over blood groups shows a significant differenaistically. From post hoc analysis
(Dunn’s test), we observe that, the distributiodenfgth of stay in O+ is significantly
different from A+ (p-value< 0.001), AB+ (p-value = 0610 and B+ (p-value =
0.0464).

The median length of stay in O positive blood growgs 8 days, 12 days in
both O negative and B negative groups, whereasay8 ith B positive, 14.5 days in

A positive.

Mean length of stay
Fa
I
\"x
T//
/,-

A AB- AR+ 8 B+ 0- O+

Blood Group

Figure 22- Total duration of stay at the hospital for different blood groups
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Comparing variables on the basis of Rh status-

When the levels of mean prothrombotic and inflananabiomarkers were
compared, no significant distribution was foundt lbuwas noted that mean levels

were lower in Rh negative groups when compared#itive ones.

Table 8- Levels of biomarkersin Rh positive and negative groups

Parameters Rh Negative Rh Positive p-value
371.73£277.32 547.8 £ 673.05
LDH 0.4MW
277 (64, 766) 427.5 (27, 4677)
386.82 + 446.98 917.3 +1355.85
D-dimer 0.1073W
119 (23, 1307) 456.5 (22, 5000)
491.9 + 665.93 542.45 +1127.04
IL6 0.865%"W
434 (10.95, 2277) 87 (1.5, 5000)
253.99 +172.17 464.72 + 599.55
FERR 0.178MW
321.9 (22, 477) 345 (22, 4555)
66.53 + 106.6 142.59 + 172.87
CRP 0.0583W
33 (3, 343) 65.9 (2, 676)
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Severity of disease when compared to Rh-

Table 9- Severity of diseasein Rh positive and negative groups

Severity Rh Negative Rh Positive p-value
Mild 2 (18.18%) 2 (2.2%)
Moderate 4 (36.36%) 25 (27.47%) | 0.03998MC*
Severe 5 (45.45%) 64 (70.33%)

Monte Carlo simulation, *

From Chi square test, we can see the distributiosewgerity over Rh- Rh
negative tended to manifest in less severe disaasarding to our study- and this
showed significance statistically.

When the data was compared to requirement of IQuisslon amongst Rh

groups, it was found to be significantly higheiRh positive participants. (Table 14)

Table 10- Comparison of | CU admission with Rh groups

ICU admission Rh Negative Rh Positive p-value
No 8 (72.73%) 32 (35.16%)
0.0285MC*
Yes 3 (27.27%) 59 (64.84%)

The admission oxygen saturation, need for intubatioode of oxygenation
and hospital length of stay amongst Rh groups didvary significantly. Nor was
there any significant difference in the final mdtyarelated outcomes between the

blood groups.
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Figure 23- Distribution of subjects according to mode of O2 and Rh group
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Table 11-Comparison of outcome with Rh

Outcome Negative Positive p-value
Discharged against
_ _ 1 (9.09%) 2 (2.2%)
medical advice
0.25541¢

Non-Survivors

3 (27.27%)

41 (45.05%)

Survivors

7 (63.64%)

48 (52.75%)
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DISCUSSION

Since the onset of COVID-19 pandemic, multiple studies across the world
have been based on various factors regarding laboratory parameters and treatment of

COVID-19. Fewer ones concentrated on etiological/ risk factors.

Studies done show O blood group to have an overall protective effect for
both incidence and disease severity. A blood group seems to have the highest risk of

both incidence and severity.

Rh positive have shown to be mainly lesser incidence than Rh negative in
most studies. Inspite of the prevaence of Rh negative participants being the same as
general population, our study showed higher incidence and severity in these

popul ace.

Table 5 depicts the demographic profile of the study populace. Of the 102
participants, 83 were male and 19 female. The mean age was found to be 57 years

with a standard deviation of 13 years.

The blood group distribution in general population shows O group to me most
common, followed by A followed by B, then AB group. In our study, out of 102
subjects, 38 (37.25%) were O+,28 (27.45%) were A+,18 (17.65%) were B+,7 (6.86%)

AB+,5 (4.9%) O-,3 (2.94%) B-, 2 (1.96%) AB- and 1 (0.98%) was A-.

Severity of the disease- As our study was a hospital based study, more severe
and moderate infection cases formed a part of study pool. And interpretation of the
study was using a pool of hospitalized severe cases, and not mild infections. The exact

breakup has been elucidated in Figure 12.
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All the participants required oxygen treatment- oxygen masks were most
common followed by intubation and ventilation, followed by non rebreathing masks

(NRBM) as shown in Figure 13.

Final outcome showed of the total populace, 53.9 % survived and 43.1% died.

Comparing various parameters with the blood group-

Other studies across the globe, have showed that O blood group is more

protective and A blood group is least.

Prothrombotic and inflammatory markersin various blood groups- the average
serum levels for prothrombotic biomarkers- D dimer and inflammatory biomarkers
like IL-6, Lactate Dehydrogenase (LDH) and ferritin were compared to see if levels

fluctuated between different blood groups.

It was found that their levels usually tend to be lesser in individuals with O
blood group. But nothing specific was found from our study, with regard to biomarker

levelsin different blood groups.

No relation was found between severity of COVID-19 infection and different
blood groups. Perhaps, this could not be determined because our study group involved

inpatients- most of whom fell into moderate and severe categories of disease.

Just like few other studies as discussed in the review of literature, it was found
that admission into intensive care units and frequency of intubation are more common
in the A positive and B positive blood groups, as indicated in Tables 8 and 9. Oxygen

requirement is also significantly higher in these groups. The above data is €elicited in
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Tables 8 and 9- and it is statistically significant. This is in support of some of the

other studies discussed in the review of literature.

Finally, Table 11 depicts that patients with A positive blood group tends to
have less survivors than patients with O positive, O negative, B positive and B
negative blood groups. The median length of stay in O positive blood group was 8
days, 12 days in both O negative and B negative groups, whereas 13 days in B

positive, 14.5 daysin A positive. This difference was statically significant.

The above information tells us that ABO blood groups can have an effect on
important morbidity factors like need for intubation and intensive care and also effect
oxygen requirement and length of hospital stay. But from our study, levels of both
inflammatory and prothrombotic biomarkers as mentioned above are not significantly
elevated or decreased in particular blood groups. But Table 11 shows a significant
difference in mortality in patients with A blood group with the others- where

mortality is significantly higher in A blood group.

When comparing Rh positive and negative groups, our study found that more
Rh negative patients tend to have less severe disease as per the classification goes,
and the same is true for requirement of intensive care admission- where a Rh negative
shows higher rate of protection when compared to Rh positive. Unfortunately, the
total available Rh negative participants were in too small a number and more studies

in thisregard is warranted.
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Thus, we see that the blood group does play role in determining not just
incidence of COVID-19 disease, but aso affects the morbidity and mortality of the
disease- and the parameters to describe mortality and morbidity are as discussed

above. Thisisin accordance with afew studies published abroad.
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CONCLUSION

Since the start of the pandemic, doctors and scientists across the globe were
on the look out for factors which predisposed to infection. As the days passed, the
focus of the scientific community shifted onto factors affecting morbidity and

mortality along with newer treatment options.

Blood grouping and its relation to incidence of SARS-CoV-2 infection was
initially researched after which other factors which were indicators of morbidity and

mortality were studies.

This study found and re-affirmed findings of other studies which found that
O blood group was considered protective. It concludes that the incidence in
moderate and serious patients is higher in A positive group rather that other blood

groups.

It goes on to reveal that the various morbidity factors- need for intensive
care, intubation, length of stay and mode of oxygenation- all are more serious in A
blood group when compared to O, B and AB groups. The same holds good for

mortality, which was found to be higher in A blood group.

This knowledge will help in evaluating and predicting patients who might
have poorer prognosis, and other treatment modalities like convalescent plasma
therapy aggressive treatment can be preferred in such patients, so that they get a

better chance to recover.
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Summary

SUMMARY
Our study based in KLES Dr Prabhakar Kore Hospital, Belagavi goes on to
reveal that the various morbidity factors among patients admitted with severe
COVID-19 infections. The data reveals that the need for intensive care, intubation,
length of stay and mode of oxygenation- all are more seriousin A blood group when
compared to O, B and AB groups. The same holds good for mortality, which was

found to be higher in A blood group.
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by REG. NO: BG0120003, a post graduate student.iD. beneral Medicine and the
study will be carried out under the direct supeovisand guidance of Dr.

Professor and Unit Chief, Department of General iMed, Jawaharlal Nehru Medical
College, Belagavi. You have been requested to pigndte in this as you fit into

the laid out criteria for a study ‘subject’/ paripant.

Your participation in study is voluntary. Your dsicn whether or not to
participate in the study will not affect your treagnt in any form. If you decide to

participate you are free to withdraw at any time.

TITLE OF THE STUDY:

“CLINICAL & BIOCHEMICAL PROFILE OF SARS-CoV-2 INFECQIONS WITH
VARIOUS ABO BLOOD GROUPS- A ONE YEAR CROSS-SECTIONATUDY”

PURPOSE OF THE STUDY:
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To study the correlation between the ABO blood gramd the incidence of
SARS- CoV-2 infection, variation of biochemical rkars and clinical profile amongst

various blood groups.

PROCEDURES INVOLVED:

If you agree to enroll yourself in my study, | wigquire some of your history

and investigations accordingly, as mentioned below.

1) RT-PCR or RAT for SARS-CoV-2

2) ABO blood group

3) D dimer

4) Ferritin

5) CRP

6) Lactate Dehydrogenase

7) IL-6

RISKS AND BENEFITS:

There are no potential risks involved in this stuBgnefits of taking part in this

research:

* To establish a proven relationship between ABO digooup and SARS- CoV

2 infection, clinical and biochemical profile.
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VOLUNTARY PARTICIPATION / WITHDRAWAL FROM THE STUDY:

Taking part in the study is voluntary. You may ckeonot to enroll

yourself in this study and may choose to leavedtuely anytime in between.

ALTERNATIVES:

Your decision regarding participation in study witht change present or future
health care services offered to you at KLES DrbRakar Kore Hospital and Medical
Research Centre, Belgaum. You would simply be @edufrom the study if you wish
to, and all your details shall be kept confidensiatl you will get the routine line of

management.

PRIVACY AND CONFIDENTIALITY:

All data collected or disclosed by you during tleise of participation of study,
will be kept fully confidential. If however durinthe course it becomes necessary for
the progress of the course to disclose the iderntityould be done so only after your

informed & written consent.

The only people to know that you are a researcliesulare members of the
research team. No information about you will belised to other without your written

permission except:

In emergency to protect your rights AND welfare.

If required by law.
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AUTHORIZATION TO PUBLISH RESULT:

The results of the study may be used to publisiaréiole. When the results of
research published or discussed, in a conferemceyfarmation will be displayed that
would disclose your identity. Any information obtad in connection with this study

and that can be identified with you will remain Gidential.

FINANCIAL INCENTIVES FOR PARTICIPATION:

No additional costs shall be incurred upon youtlfier purpose of this study. It is
purely being done with the idea of research andhallcost of study will be borne by

the investigator.

COMPENSATION:

In the event that you become injured as a resuliaking part in this study,
treatment will be offered to you at KLES Dr. PrakéwaKore Hospital and Medical
Research Centre, Belgaum, or you will be givenrimfation about where to receive
medical care. However, no reimbursement, compensati free medical care will be

given.

Page 59



Annexures

QUESTIONS/CONTACT DETAILS:

You shall be free to contact the below mentionethena addresses anytime

during the study period for any clarification offhas you may desire for.

In case of the queries during study or in futura yray contact following persons,

1. Dr. 2. Dr.
Chairman, Professor and Unit Head,
J.N.M.C Ethical Committee for Dept of General Medicine,
JNMC, Belgaum.
Human Research

3. REG. NO: BG0120003
Principal Investigator,
PG in General Medicine, INMC,
Belgaum.
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CONSENT FORM

| voluntarily agree to take part in this study lignéng below. | may withdraw at
any time. | am not giving up any of my legal rigg signing this form. My signature
below indicates that | have read this consent famit, has been read to me, this consent

form and have had all the questions answered

Signature / Left Thumb print of the Participantegally authorized representative
Participant’'s name e

Signature / Left thumb impression
of the participant

Name of the legally authorized
representative / guardian

Signature / Left thumb impression P

Witness’ name PP
Signature / Left thumb impression e

Investigator's name and signature

Date-

Place-

Page 61



Annexures

HR weAf

AT A g F dAHSA T H I B, e e W gt §
e F-dE-2 St @ Agiee A SE geafes 9eEd - o av &
- FAHET HETTA" THS Folle AT 7 Fashical o 21 J1e TR
ZaT T e o TaT § 3R vt @ et & awa e sreen i SF adie
UH IET, WhhET AN g & wAE, A TiecE e, Saedere dgs
A Fioe, dennH, & veget vaaeT AT ARt 3 frar A

HTOH ZHA NI T v e A i 3 e s T aieanit & e i wnes
AfEast

Hemas # HoEr Aeferl ®Rew §) doims # AR @E W 8 o) & Aaer Bt Redr o
A W IUUW F WNIEE SE 0| Of AT WO 9= @ e oan §oar s Rer o
A "UHE @9 & TAv wEaT §

Freae o ofie
“EAE- WA -2 wEReT 3 R U TR SRR & S At A variee Weee & dy
FEHEAU™

FETTA FT 3027
U T AR 3T AR - A -2 S S gt i A e ) A 1 T,
T HEET I E St TR AT 3 ST e e

nfae ufmare:

I 3T A AT # G I AAIHRT FA & W0 HeA &, oA 7o A
TAIT TR TR Fe STaT HY Haegehelm g1

) ¥RA- f@ N & By awoed ad-wE

1) wETHY T FHE

3 B TemT

4) W=

5y FrEdT

6y AFET EEEIEES

Ty HETH- &

ST 3R AN ow s s st Sfes ain a8 &)

Page 62



Annexures

S T H HET olel & AT
ETHY T HaE AT W - A 2 Fiwn, S 3 S (e s & dr e e wey
I =T & T

yeuas § 2feas areferd) Hwd:
mﬂmhﬂﬂm#lmwmﬂgﬂﬂ%aﬁmyaﬁhﬁtﬁﬂm
St Hen= oies w fEweT 99 R B

ICETER

HETHA A W S AT A 0 e ow & v 2 W I e 3 TR dere i
A AT TET g1 B IS T A Wi R FaTE ST T S ageen) iy T o, &
HTOER O TR T8 AT A Hrss w el s s e sreem A Mt gae
TR AE= R A

Teiraar AT AT

A R AT % g 3T ZET U A SR R AT T 2 gl o 3 A v s
BT Ui OrEaEH F 2N AF HEeE T OEaws & W & T apdie 5 gEra S HEiaw
&, o g 2 woe A T weRi & A & e s

e T T & T B g v vy R ) s 89 & weE B A T s & e
mmﬁaﬂ?mmﬁﬂmaﬁﬁmm:

- 30 MY AT e i e & T 3 H7)
- T =T T AT B

IROUTH YeRITEIE &t & forT arfereoT:

U o OTOTAT SR SO U S TR T & TR R ST e £ F 4 O W J g
el 3 31 orer A oI, WS 8 e v 8 B S St H g w6 gEre w6 5w
I & HE A uree Hr e w5 st el i o 2y & wr ugene S 'ean &, S s

Freferdr & v e deare=:

TH WU & 3850 W HITF FOT RS HITE @R SR A
ugﬁﬁgmﬂmgﬂmtﬁmtmﬁ:mmm#}ﬂtmmmmaﬂm
ZaT g5 TR AT

Page 63



Annexures

H AU WA A & SOEEEET A arad & S £ S draden 2 gwnrRr S e i

TerfRre JtTH T R, AT Y A S e R e, ar s R dee gt are gt
FH A 3 AT & S| ST, W aTagf, e m He FafRe e a6 & )

I & 2t A Wi O vast & A # a EeaTaten st # Ao 5 e

99l | T Taayor:
g T 3t FrefeRTor @ g o TAn Hoas E F dive e s rrr e R v am v aa A
HOF A F R e e EEa £

1 F97 UH dowig

e AT Wi AEE s
b= = i

AEEH - 9448113403

. A= v e

wriRT i AT A AT
wTHET TafRET TEmr,
ST TH O, ST

A - 9880940984

2. W TETaEr

AT, FASRIST o0
wrAT AT B,
LU UHLOHY, SR,
AESH - 7760410071

Page 64



Annexures

HegAfd 93

#ﬁﬁn#ﬂmﬁgﬁmﬂmﬂﬂmﬁxmmgﬂﬁm‘rsﬁmmamﬁm
S A ST EEE T 3 T ol e it o oe 1E g1 A R A A s 8w
o & or A=) ow weats wiE & uer By o &7 R g2y B, O wERty W 3 Ieor R e gt
FIHE

Terarlt an awrerel w9 @ iU wTaTATe o pramw / ard e e
Gt D ot F—— -l

Page 65



Annexures

SRHTvdoh b3
w3 gab Bedeahdm, . ey cobaned A
Todetie BRoTE, HdAdeYLs JdSodTunG, "Add e W rarivdscbrt
Tee-deed-2 AeccdnilY 080 abdy woleeddEer Pt woth dEio eg-
Separic echobd” 0o.B. nady’ AR yddensd Jog b O, usaE Casbind
ezt IBDATHO i eglubE), Fed dhedFeomsold) SdTTrHD X
Go. B oF world, myaost e st dbabsb, aRde’ DaLT
e, pdmEctoeyt et Soded Sh@drpoh, dvmed et dSrrrdsrdod
& egiobraR) Suduarba.

e ahdd dEod’ / sRridhadsbn ) dsbdd anstednivn shdeoded soidd
grrshTs A, drfcdmoaiic.

egfaliRed da, mRrzhadsaly 7 abos uai. s alaod mrithaed Lo e o Ao,
Armeosy ol desod Aob, das ab chee) Shch Decbghibiu. e sRrisbaiy Agrblod e
ainghde zbabd hoatdabn dudoehied .

v abac bedrd :
" wle e rearidechr afr-detst-2 Aetomirid AdseF ohd
walpedEef gag,Uf- Lot Jurd eg-Juwnid e s

og,obaid sugies:
of, 5D Miogh S ARATT-Atd -2 Aletodd Moo ALDR BUR T Ao CiERy G aua S,
desoumanlicid sty oo, chah A0 68 rhogriv Sohdd Adser e

L¥rieofcha mobrdoeairi:

i, ehaberntd deh 2t ceadbeey s e LA o, vt S00aod Jah, Sugh RaERT Ehah Flalrid
i ena dcha |

1) eof -4 A uof oot o0 ot e -Seef-2 mef

1) odt. o8 rbogh

3) & daer

4) b

51 s

6 ader O, de

Tl EmMMF- &

Page 66



Annexures

eTaeh ) SoleeRRNw : o ugoiwnd drgl Sowr, sEslirdy.

& RodeegdFobd sl uld S aleeRain
e oF riog) s aeee-ted -2 deeo, 4 B deaiteaaahis Se g e aedimd
FoLoDH) ApdHL.

%, 0b0z03 gerdtds / ugobadbod bodriddewdds:
el ohisng mriababdic FobosebEmAd. B od,uhsd, doh ) dedbdedBou ded vl BRmuEd
hd & el ool Bebobetd oo olaiztzh dulen woly Sreisah.

S odTarodorivh -

o, RIE e arf AR, ATwrdE) focruad o Sinact deed uald B eivmed djg dead
Sortiive SochHd gt Jech3ha SA0E s i oder|, Satrva ooedEbe. Ja
webbeid deb A eciabaior dchogsrach, shat b, aer dSdrvaYy e meinoste i ey
mbdul AdrEdolia Sfalnded.

MEs e g s:
g Ol RSl dSal MEbabed) s HoribAn edds wktortERtd ouy desdl HogharaRi
rig mhdourtad. deedfr Smabod grdn ride nhdorEAhagie srigdgd, S, drkd d
Sl 2. i Fodicidle woish dndeeri

ez Aodeerin deub aoth Sdthdedd ad 3 nach fodveriTe don S, Sub, Hde
sbabadiod deh, il drghc Srbdaba aRchr LktonE B

- Agh, B rivh 2 serg ) o b S8aabd,

- Basles Esa eridded.

S0ze0Tnva 38w vhsao:

ol obind gdancrnval deadiaal BFdiu evRivE: dotdecgdol Sdmonivh SEumd ugce
adedr boart, BebevRiod, e, ridisa ubtoriaBabd dredict debdda) Sobemoarhgiiy. o
t'.%ﬂl‘lﬁs‘ Aoucided Sdo alragide drabaaly chah e Aot ol richamuE .

anabrbddr! uhrs geem ®:
B tal ottt urfesiay ) odraghnte Eam0 Sfriv Azh, cheet arbje,

Page 67



Annexures

ool mogearen dodisepidol edemidfolechrt ordusrbad Db egudisd ovs Sydd
Sanbael gibhogd

ob&ed:

g gl alhrbett) et lpod Sbmedicnl e relreodd divimeds Sorfaasd o, Bansc” deed agiE,
ol o o Aeal SodeedTs Seodod Auv! 340 Jechomrbehoh oo o, deah ad Baict of sSfuleled
ot ] Autv Znka dedierbaich. s, cngde shthensd, S0@d soime e 2 deal

SR aa demerartaiie

@@dm | Bodsr Jaoriv:
egp b Al araghete 214 s el dauabe e sshobd drgde Smabod e s
Fairh ook dvemirival Kozdrm Jeg duadmaRde

(3. Oace 9o dud
7,88 dddob Svayg
dread soeeds
garfacd, Uvmd.
deel 0 - 9448113403

. <A oFF wortd
TaiTe a8 did ducler s,
Bioer hAds aval,
BoFaod, dvimed.
el e - DBR0940984

39, Uy Teabayde
BlanbEl, i sdedn . Jv b
oo hihr o,
gorFaod, thimed .

dmed, o - 7760410071

Page 68



Annexures

Wy 83

B! Al Srchal dhets B el ahiod seriobaits e f dbogeoeidiod wag sl el alrsgite
Sbolid) hodriddeduaich o muthy b anchd thaod R A7 drgde sated sd il
Deugerid. SVAR AR Bk e B wd o Fealfr el Lbdlest el o Tizh Ao gearr esy S
LBrledt 2ty cery S rior eudBho 2ot Aiceimaic!

gRrishalan oo Selebadied shs s g 3abob Bk | oot ] o dud e skt S

o | oo SE'.I:G'J..'- - 1 L S PR

it nmmmqmﬁ shEed BoEe A L s
B0 ) ofs b ot Sy oedsd

PO AR S s s

o | OO B O BB e

BT B T B .o

B

-

Page 69



Annexures

st e

FOAT SFeedT A IS Fao s Aol Foanh B S e,
"y e [FoeeiEE @E-Fie -2 "5EA SFeee 3 aaEee
WESH- T aurdl wE-SREd 30 TS SR ARfaaAd seete
Tareamelt . 3merrer IrmEarsh AremeaTy IS T S T HOT o7 Heaw U
CEETETe &l Aol HOT 31 A TH S, geAms Hior gfee @i
A

wE, R AR fBwe, Sewtere e dordn mefEcae, d@mE.

FIUATE HTET HIE,

T AT WENTT MRS HIE. A MO SAEET & AT A e e
FICTE FEEIT AR STORIET GROTA SO A, @R FERT @A Staeard e
FE AT 9UHH AeS HE .

T ofdeR:

FHIATHTET &
TETHT TS F WA -2 H, A AR fafaar wfer fafay v et e
WITRTEH TreaTale SFaT HaUTdr S0 F0 .

wiskar gafase:
HTTOT RIS FEATRHLY a0 W1 AE=601 S0 Fesdl 4o S, STel AHg Feadaro #aT
TAHR HHoaT 6] T HT Tl Hio .

Iy WA ST HR T AR TE wEr w-FE-
1) THTH TEAE

1y FF SEY

tiifes

§ T

| IR

HETE~- &

o Bk

Page 70



Annexures

SIEYH SA1TOT B : ar smmemred Fird sy Ui e e,

T FATEATT HI9T BULTE e
TETHT T 71E FT0T W-HIHIEET -3 W, Sl ST araeh (AR NIheH aiea THe Ha Faiad
Exul

o HESTeT / HFATAALY 5 Freor:
SRITHTHLA ST 07 YT 315, AT99T AT FEOTEE L Foe. O Araaigoi o #07 =108 AR e
BT T IR /IS0T ey Wl

ICET=F

ST A FEETAT £ Feten Fearean Ay sfasurde AT ST ageon A 3 Fen WS at
HITETeT SFATRTIRT S3Ta5e e e A0 3 T el =i &= Feier 3nfor 3w
TOGEIHATET feataT #21 Tfsw .

i 3nfoT atrgefraar
HEITHTEAT HESETELF0 T Ao el Tehal e selell §a a1 QO] o= S9a e, Huf
T ET0 A E AT F0 HTHF Hed 77 o JHeal Afee 3 ol SR 0 A5
FHTOOT HT A MR & e Wi Alied e S S Wi T WeT e, 30l Hat
AT AR 501 ATt SIOTHe! AlEo! IS SeT AT A181:

HTTeTE T i TEreiel 30 B 31T0T SFearoT Trer FOETOT S TaTHTar

FOEA HETEF HEOTHE.

T T v AT FATETTST STET S WA, S TEe 'yt S

A W T e AT TShaT caTat =i Sl Sitd SeeT STTaT HiodE FH=RE JOom S
AT S TEeT SO ST, AT HEUTHTET HeHTT WIS Sl SR Aiear 370 o e HiEEeT
S A o A= T

TEHATRTATS! A1 WichTe :
TN HEATHTEA Fefe HTIe01aT IO W Ao e R HTETEr S A6,
¥ Foos AT FE0EE el F19 HE AT AT 79 @9 JuEAE fiE

TS :

Page 71



Annexures

T AL W7 oS HI90T AEHT Seard, FUASTH 5. THET 14 giiacd i Alssd

FrFTATET e FERET RIS WA e ST EleE S a9 Ay U,

e | T auefrer
FEATHIEAT FIomatic HIVTCATa! FISCIR{UTHIS! el FeTo Aligst Haoedl Hecarsr
! @Iell 791G shelodT ATaTe & Tecdr At HETET T AL 0.

2. 9T UH ool

e, AT afad JeT wene
b e e o =

HiEEH -94451 13403

=T, FdleT Tg 3T,
AT At T,
.U . TH ., SEaEr.
AEEE - IRE0940954

ST TN THTETHT

Hedue, GEegred Tagardt
wA=T ety &,
oL UHOHT, ST
FEEa - 7760410071

Page 72



Annexures

HHAT B
Hi ETET T ST O HEATEE ST HTATH Tl HEAd HE. H FUE AN 9F v @ SiEe
FET T B AT FITCAE SIS G HISe AT, WIe FIEAT FaTETT H0e S o AT & A BA
AT e ST BT WA BIH Fe aae T8 HT0T AET A T Sead e e

m =Ald -

HEHEIET

giafadh  oas

Y=usie A1 HITOT T

Page 73



Annexures

ANNEXURE -1l
PROFORMA
CASE NO: NAME- IP NO
AGE/SEX-
DOA AND DOD:

COMPLAINTS AT PRESENTATION:

Tick the applicable Box

Cough Fever Other

. t
Myalgia Breathlessness Symptoms

Time to hospital from symptom onset (Days)

Past history:

Personal history:

Oxygenation Parameters at admission

Admission Respiratory rate (RR/min)

Admission SPO2(%)

Admission O2 modality (RBM,HFO,NIV, Ventilator)

Admission O2 rate (in Litres per minute)

Admission O2 FiO2 (%)

Admission PO2 (Look at admission ABG)
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CT SEVERITY SCORE-

BLOOD GROUP OF CASE-

INVESTIGATION DATE

DATE

DATE

DATE

D DIMER

IL-6

hsCRP

LDH

FERRITIN

OTHERS

ICU ADMISSION--- YES / NO

OXYGEN REQUIREMENT AND NEED FOR INTUBATION-

Maximum OXYGENATION Support required during entire stay

Mode of O2 (RBM,HFO,NIV, Ventilator)

FiO2%

SpO2 %

PO2% (Look at ABG)
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TREATMENT-

Remdesivir (No. of Doses)

Tocilizumab (No. of Doses)

LMWH (Max Dose)

Un-fractioned Heparin (Max Dose)

Type of Steroid used (methyle pred or dexa)

Max dose of steroid per day used

OTHER DRUGS

OUTCOME-

Outcome Tick Date

Improved and discharged

Died

Worsened and went AMA

Improved and went AMA
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12 70 1021528 O+ 22-Aug F,B,LOOSE STOOLS D POS 8 93 RA 22-Aug 606 968 1738 267 7

13 57 1021530 O+ 23-Aug CFB H POS 3 93 RA 23-Aug 1756 5000 27 943 7

14 65 1021549 A+ 23-Aug F.CB S POS 3 93 RA 23-Aug 294 357 29 199 13
15 46 1021550 AB+ 23-Aug C.B POS 5 93% RA 23-Aug 813 3 730 16
16 65 1021557 B- 23-Aug C.B S POS 6 94% RA 23-Aug 347 1307 583 320 14
17 46 1021558 A+ 23-Aug F.B H POS 3 93 RA 23-Aug 418 157 46 1057 8.6 16
18 39 1021559 AB+ 23-Aug C D,H,S POS 3 93% RA 23-Aug 360 263 28 115 14
19 67 1021567 O+ 24-Aug F.B D,H,S POS 18 80 RA 24-Aug 786 93 902 209 16
20 47 1021604 A+ 24-Aug C.B DH POS 6 86 RA 24-Aug 456 562 56 45 34 14
21 45 1021608 A+ 24-Aug B,F,LOSSOF APPETITE D,H POS 8 90 RA 24-Aug 567 5000 676 456 676 13
22 55 1021617 A+ 24-Aug F.CMYALGIA H POS 6 88 RA 24-Aug 543 565 878 563 231 16
23 54 1021620 O+ 24-Aug B,FATIGUE POS 5 81% RA 24-Aug 47 56 45 89 89 12
24 75 1021624 B+ 24-Aug F POS 15 83 RA 24-Aug 566 455 45 23 344 15
25 74 1021625 AB+ 24-Aug F.CB POS 18 89 RA 24-Aug 363 677 45 676 16
26 58 1021628 O+ 24-Aug F.B POS 17 37 RA 24-Aug 564 898 676 556 34 6




27 73 1021629 AB- 24-Aug F.B D POS 5 98 RA 24-Aug 766 565 434 456 67 8
28 38 1021634 O+ 24-Aug F.B D POS 3 42 RA 24-Aug 89 56 344 67 3
29 61 1021636 O+ 24-Aug F.B POS 12 52 RA 24-Aug 32 45 65 76 4
30 70 1021679 A+ 25-Aug F.B H POS 5 92 RA 25-Aug 45 76 87 345 6
31 63 1021684 B+ 25-Aug F.B S POS 4 96 RA 25-Aug 34 65 78 76 8.9 4
32 84 1021695 AB+ 25-Aug F.B POS 4 92% RA 25-Aug 87 54 34 655 16
33 73 1021703 A+ 25-Aug F.B D,H,S POS 6 93 RA 25-Aug 766 454 342 390 16
34 55 1021710 O+ 25-Aug F.B D,H,S POS 8 95% RA 25-Aug 76 56 45 76 3
35 53 1021711 A+ 25-Aug F.B D POS 6 95 RA 25-Aug 83 58 96 35 5
36 34 1021360 O+ 20-Aug F.B S POS 2 85 RA 20-Aug 27 72 267 335 89 5
37 67 1021376 B+ 20-Aug F.B D POS 2 88 RA 20-Aug 667 678 277 4555 466 15
38 36 1021386 O+ 20-Aug F.B POS 2 88 RA 20-Aug 455 655 566 821 65 6
39 28 1021413 B+ 21-Aug F.B H POS 4 94% RA 21-Aug 233 456 553 67 355 16
40 59 1021414 O+ 21-Aug F.B D POS 4 89 RA 21-Aug 453 65 3545 45 90 7
41 64 1021421 O+ 21-Aug F.B D,H POS 4 86 RA 21-Aug 126 784 38 94 76 4




42 40 1021440 O+ 21-Aug F.B 4 H POS 4 81 RA 21-Aug 32 56 784 45 78 7
43 63 1021445 B+ 21-Aug F.B 4 POS 5 87 RA 21-Aug 36 57 78 28 45 6
44 24 1021450 O- 21-Aug F.B 4 POS 5 88% RA 21-Aug 73 58 35 22 5 9
45 64 1021453 A- 21-Aug F.B 4 D,H POS 5 88% RA 21-Aug 84 65 27 57 45 15
46 26 1021457 O+ 21-Aug F.B 3 POS 3 89 RA 21-Aug 48 22 67 85 6
47 56 1021459 B+ 21-Aug F.B 3 D,H POS 3 89 RA 21-Aug 675 488 68 53 57 5
48 54 1021467 B+ 21-Aug F.B 1 POS 17 88 RA 21-Aug 478 357 895 378 7
49 85 1021469 B+ 21-Aug F.B 6 D,H,S POS 2 93 RA 21-Aug 588 457 684 66 13
50 48 1021470 A+ 21-Aug F.B 5 S POS 12 89% RA 21-Aug 855 763 84 62 68 9
51 57 1021471 A+ 21-Aug F.B 1 S POS 12 89% RA 21-Aug 588 463 769 43 8
52 55 1021472 AB+ 21-Aug F.B 3 D,H,S POS 5 93% RA 21-Aug 366 757 544 855 655 5
53 60 1024843 A+ 06-Oct F.CB 10 D,H,S POS 18 82 RA 06-Oct 726 >5000 | 26.26 434 41 15
54 45 1022197 A+ 02-Sep F.B 4 D, T POS 20 65% RA 02-Sep 620 >5000 | 455 205 140 13
55 64 1021857 A+ 28-Aug CFB 4 D,H,S POS 14 91 RA 28-Aug j809 |5000.00| 12.95 703 45 23
56 67 1021376 B+ 20-Aug B,C 7 POS 19 84 RA 20-Aug 3467 222 455 132 20




57 45 1023252 O- 15-Sep B,C 3 D,H,S POS 5 62 RA 15-Sep 229 119 10.95 321.9 343 14
58 45 1024050 B+ 25-Sep B,C 4 POS 19 86 RA 25-Sep 347 1071 | 543.87 1582 269 16
59 61 1022761 A+ 09-Sep C.B 4 D,H,S POS 20 92 RA 09-Sep 989 1098 | 138.3 544 285 20
60 58 1021628 O+ 25-Aug B,C 7 POS 14 91 RA 25-Aug 478 354 22.05 2041 65.9 8
61 70 1021853 A+ 28-Aug B,C 2 POS 19 94 RA 28-Aug 437 654 21.2 376.7 457 9
62 50 1022554 B+ 06-Sep F.CB 4 POS 20 94% RA 06-Sep 713 486 155 129 63 22
63 40 1024614 O+ 03-Oct F.CB 8 POS 15 91% RA 03-Oct 303 390 12.79 204.7 45 9
64 32 1020899 O+ 20-Aug F.CB 7 POS 8 90% RA 20-Aug 459 454 56 564 90 9
65 55 1023888 O+ 24-Sep CFB 18 D,H,S POS 2 94% RA 24-Sep 344 709 67 303.7 109 10
66 54 1024633 B+ 01-Oct F.CB 3 DH POS 12 94 RA 01-Oct 1371 23.8 235 186.6 11
67 86 1024417 O+ 30-Sep C.B 2 D POS 3 100 RA 30-Sep 938 21.8 523.5 81.9 7
68 56 1025521 B+ 15-Oct C.B 7 D,H POS 23 96 RA 15-Oct | 1230.00 | >5000 | 85.1 464.6 58.9 17
69 25 1026308 O+ 26-Oct F.B 7 DH POS 10 38 RA 26-Oct 336 1491 16.8 68.2 67.8 7
70 55 1025465 O+ 14-Oct C 7 H POS 12 69% RA 14-Oct 314 272 775.7 28.4 8
71 60 1024235 A+ 05-Oct F.B 10 D,H POS 18 81 RA 05-Oct 726 >5000 | 26.26 431 41 18




72 48 1022999 O+ 24-Sep C.B D,H,S POS 21 70 RA 24-Sep 756.00 | 272 44.8 177.4 23 16
73 55 1022668 O+ 07-Sep F.CB DH POS 15 96 RA 07-Sep 1747 620 71.21 136 654 12
74 65 1021904 O+ 28-Aug F.CB D,H,S POS 15 98% RA 28-Aug 233.00 | 273 49.1 17
75 65 1021319 A+ 19-Aug F.CB DH POS 21 88% RA 19-Aug 203.00 | 268 92.5 1663 55.2 17
76 58 1028094 O+ 15-Nov F D,H,S POS 15 88 RA 15-Nov 400.00 | 352 110 226 486 9
7 62 1028137 A+ 16-Nov F.CB POS 18 75 RA 16-Nov 242.00 | 675 181.9 162.7 134.2 8
78 62 1025760 O+ 19-Oct F.B POS 17 78% RA 19-Oct | 2325.00 | 442 62.4 995 207 11
79 64 1021792 O+ 03-Sep F D,H,S POS 13 76 RA 03-Sep 344.00 | 347 454 345 454 15
80 62 1021820 O+ 19-Oct F.B DH POS 8 80 RA 19-Oct 488.00 | 633 526 658 43 7
81 65 1021835 A+ 19-Oct F.B D,H,S POS 17 85% RA 19-Oct | 3577.00 | 2233 58 366 26 16
82 59 1021836 A+ 24-Sep F.B DH POS 16 88% RA 24-Sep | 4677.00 | 3556 577 488 15
83 52 1021845 O+ 24-Sep F D,H,S POS 8 85% RA 24-Sep 466.00 | 355 555 536 12
84 70 1021853 B+ 24-Sep F D,H,S POS 15 86 RA 24-Sep 477.00 | 688 355 578 64 7
85 78 1021855 O- 24-Sep C.B DH POS 12 93% RA 24-Sep 277.00 48 2277 363 33 6
86 64 1021857 B- 24-Sep F.B POS 8 82% RA 24-Sep 477.00 | 533 869 336 66 9




87 52 1021864 B+ 19-Oct F.B POS 15 88% RA 19-Oct 277.00 58 4336 566 477 13
88 60 1021865 AB+ 03-Sep F DH POS 12 88 RA 03-Sep 263.00 | 522 1567 366 15
89 65 1021904 B+ 07-Sep F DH POS 15 86% RA 07-Sep 966.00 | 754 5000 766 10
90 58 1021922 A+ 03-Sep F POS 16 88 RA 03-Sep 676.00 | 322 4666 65 14
91 72 1021925 A+ 12-Sep F.B DH POS 15 93 RA 12-Sep 466.00 | 355 655 488 54 15
92 60 1021930 A+ 11-Sep F.B S POS 15 95 RA 11-Sep 377.00 | 565 774 551 5
93 58 1021950 O+ 11-Sep F.B D POS 12 97% RA 11-Sep 344.00 | 766 564 44 15
94 69 1021972 O- 03-Sep F.B POS 6 94% RA 03-Sep 755.00 34 644 53 13
95 82 1021982 O- 05-Aug F D POS 6 99 RA 05-Aug 755.00 | 454 456 477 33 12
96 58 1021989 B- 05-Sep C D POS 6 99% RA 05-Sep 64.00 23 54 56 3 12
97 71 1021997 A+ 03-Sep C POS 7 80 RA 03-Sep 75.00 22 441 45 2 6
98 50 1021999 A+ 12-Sep C POS 12 86 RA 12-Sep 73.00 54 378 54 9
99 36 1022005 O+ 23-Aug C.B D POS 12 100 RA 23-Aug 442.00 | 544 677 33 53 6
100 38 1022006 O+ 26-Aug F.C POS 12 92 RA 26-Aug 34.00 367 453 22 45 8
101 58 1022008 O+ 28-Aug C D POS 8 92 RA 28-Aug 366.00 | 565 4875 446 10
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