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REDUCING MORTALITY IN COVID-19

Dr Urman Dhruv MD
Director, Department of Internal Medicine,
HCG Hospital , Ahmedabad

A cluster of patients of novel coronavirus pneumonia (NCP) have
been identfied in Wuhan in December 2019 and soon this virus
spread at a tremendous rate which swept through the whole China
and more than 93 countries and regions around the world. Since
early January 2020, the world has witnessed unprecedented global
scientific and political attention focused on the devastating corona-
virus disease 2019 (COVID-19) pandemic, caused by the novel, highly
contagious zoonotic pathogen, the severe acute respiratory
syndrome coronavirus-2 (SARS-CoV-2). By July 9th, 2020, there have
been 5,58,311 deaths worldwide out of 12,430,029 (7% case fatality)
confirmed COVID-19 cases reported from all continents to the World
Health Organization (WHO, 2020). As
with the two other novel coronavirus
zoonotic diseases of humans, SARS
and MERS, no specific treatments for
reducing mortality or morbidity are yet
available. The management of
COVID-19 patients remains largely
symptomatic and supportive with
organ support for severely ill petients.
Deaths from COVID-19 will continue
to rise globally until effective and
appropriate treatments and vaccines
are found.




CLINICAL TRIALS OF THERAPEUTIC INTERVENTIONS

With no specific treatments being available for treating COVID-19 patients,
the global medical, scientific, pharma and funding communities have rapidly
initiated over 500 COVID-19 related trials (https://clinicaltrials.go-/ct2/
who_table). These clinical trials have been fast-tracked by ethical committees
worldwide and a range of therapeutic interventions registered on clinical
trials.gov are taking forward phase 1, 2 and 3 trials of antiviral drug regimens,
biologics, repurposed drugs in various combinations, herbal remedies,
nutritional supplements, and cellular therapies. A paradigm shift is underway
from the current focus of drug treatment combinations targeting the
pathogen, to advancing cellular Host-Directed Therapies (HDTs) for tackling
the aberrant host immune and inflammatory responses, which underlie the
pathogenesis of SARS-CoV-2 and the high COVID-19 death rates. This is an
area, which has been eclipsed by the current emphasis the huge number of
trials evaluating new anti-viral drugs, repurposed drugs and combinations
thereof.




PATHOLOGY AND AUTOPSY STUDIES OF
COVID-19 DEATHS

Defining the underlying pathogenesis
and pathology of COVID-19 disease for
developing appropriate therapeutic
interventions may prevent end organ
damage and long-term functional
disability in those who survive severe dis
ease. Autopsy and minimally invasive
biopsy studies indicate that COVID-19 is a
multi-system disease. The lungs in partic
ular manifest significant pathological
lesions, such as alveolar exudative inflammation and interstitial inflamma-
tion, alveolar epithelium proliferation and hyaline membrane formation.
Significant proliferation of type |l alveolar epithelia and focal desquamation
of alveolar and bronchial epithelia and hyaline membrane formation are
seen; with predominantly macrophage and monocyte immune cell infiltra-
tion in alveoli with multinucleated giant cells; lymphocytes (mostly CD4-posi-
tive T cells), and some eosinophils and neutrophils. The blood vessels of
alveolar septum were congested, edematous and widened, with modest
infiltration of monocytes and lymphocytes. Hyaline thrombi in microvessels
and focal hemorrhage in lung tissue, organization of exudates, and
pulmonary interstitial fibrosis have been observed. Furthermore,
degeneration and necrosis of parenchymal cells and formation of hyaline
thrombus in small vessels were observed in other organs and tissues.
Immunohistochemical staining showed alveolar epithelia and macrophages
positive for SARS-CoV-2 antigen. Evidence of SARS-CoV-2 antigens in other
organs and tissues has been detected which suggests that host immune
responses evoked by SARS-CoV-2 infection are involved in the pathogenesis
of multi-organ injury.
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COVID-19 PATHOGENESIS AND ABERRANT
IMMUNE RESPONSES

SARS-CoV-2 enters the host cells via the cell surface angiotensin converting
enzyme 2 (ACE2) receptor on the target cell surface. ACE2 as a cardio-
regulator, so there are numerous cells with ACE2 receptors in blood vessels,
alveolar type Il cells (AT2) in the lungs and several other organs, such as
heart, kidneys. It appears that all three lethal zoonotic coronaviruses,
MERS-CoV, SARS-CoV and SARS-CoV-2 seem to induce excessive and aber-
rant host immune responses which are associated with severe lung
pathology leading to acute respiratory distress syndrome (ARDS).
Characteristic findings on chest imaging in COVID 19 include bilateral
ground glass and consolidative changes. An associated cytokine storm may
play a role in pathogenesis. Elevated proinflammatory cytokines and
chemokines including tumour necrosis factor (TNF)q, interleukin 18 (IL-1B),
IL-6, granulocyte-colony stimulating factor, interferon gamma-induced
protein-10, monocyte chemoattractant protein-1, and macrophage
inflammatory proteins 1-a were significantly elevated in COVID-19 patients.
Patients with evidence of hyperinflammation have an increased

risk of mortality. In those who survive intensive care, theconsequence ﬁ~
these aberrant and excessive immune responses may lead to long t _m_,ij.:):u'l-
monary damage and fibrosis, with functional disability and reducti ép’i’ d
quality of life. It is important that thera_p&gﬁiﬂc:;ﬂh;grventions which é%ﬁﬁ V.
dampen the excess inflammation, thuspre&hﬁﬂg end organ damage and
long-term functional disability in those who survive severe disease.
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CELLULAR BASED THERAPIES TO REDUCE
EXCESSIVE INFLAMMATION AND
IMMUNE-MEDIATED TISSUE DAMAGE

With no specific treatments being available for treating COVID-19 patients,
the global medical, scientific, pharma and funding communities have rapidly
initiated over 500 COVID-19 related trials (https://clinicaltrials.go-/ct2/
who_table). These clinical trials have been fast-tracked by ethical committees
worldwide and a range of therapeutic interventions reglstered onclinical
trials.gov are takn:i*@ f ward phase 1, 2 and 3 trials of antl.wrai &rug regimens,
biologics, repurpesed drugs in various comblnatloﬁ(her!:iél remedies,
nutritional supplemehts and,cellul‘ar:((ﬁieraples Aparadtgm shift is underway
from the current focus of drugiﬁ'eatrﬁ' Rt'combinations targeting the
pathogen, to advancing celrufér Host:Difgctey Therapies (HDTs) for tackling
the aberrant host immune: aﬂdmflamméﬁary responses, which underlie the
pathogenesis of SARS-CoV-2 ang’the mm%OVID -19 death rates. This is an
area, which has been ecllpsed by}\ﬁe ‘clifrent emphasis the huge number of
trials evaluating new anti-viral drugs,repurposed drugs and combinations
thereof.

DIRECT EFFECTS
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Figure 1. Overview of mechanisms of Action of Mesenchymal Stromal cells.
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The studies across the world have suggested that critical care-dominated

treatment patterns might be the core in reducing mortality.

1. EARLY RECOGNITION OF HIGH-RISK AND
CRITICALLY ILL PATIENTS

Since the severity of disease is closely related to the prognosis, the basic and
essential strategies to improve outcomes that we should adher(gxto remain
the early detection of high-risk and critically ill patientfﬁMost ofithe studies
suggested that mortality reduced when critical car%wa' ﬁie;dif%ﬁvard and
early screening was measured. All NCP patients wéfei;-__ . -‘rééﬁe‘d _ﬁﬁg@g_g\(ﬁy
day and respiratory rate (RR), heart rate (HR), SpO2 (r6ar air) were moni-
tored regularly. Once SpO2 <93%, RR > 30/min, H@%fmiﬁ‘ér anys@?ﬁ%f
organ failure were observed, patients would be trans érr?dto i-n.{céﬁ%’@éscare
unit (ICU) and ICU physicians and nurses would tak&over their tre itment.
From available data, age, lymphocyte count, oxygen sugp) méin'g. on and
aggressive pulmonary radiographic infiltrations are indepen J nt‘ﬁsjk factors
for NCP progressing to a critical condition. We should establish an early
warning system combining these four factors to identify high-risk patients
and then kept them under continuous close monitoring. The sensitivity of
this warning system was 0.955 (95% CI [0.772-0.999]), the specificity was
0.899(95% CI [0.863-0.928].
Following line of action is
recommended for high-risk
patients recognition and all
patients’ screening to make ie| [FEEas) (feemr]
it possible for early o
intervention (Fig. 2).

Le

‘ RR>30/min or

Critical care management

Early' warning system and screening procedures for NCP patients
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2. EARLY INTERVENTION GUIDED BY INTENSIVISTS

Since there have been no effective antiviral treatments for COVID-19, the vital
way to reduce mortallty is early and strong intervention to prevent the pro-
gression of dlseése Followmg three points which showed valid evidence in
reversmg the drsease and preventing tragheal intubation rate were summa-

rized. LT & —T,‘,q .

(1) For patients with ARDS of pulmona xt e effusuon in CT scan,
high-flow nasal cannula oxygen: th,er Wi NC) r non-invasive mechanical
ventilation (NIV) was used té,. end expiratory pressure
(PEEP) to prevent alveolar colla '4__ orT "m these patlents did not

have refractory hypoxemia. (: \RES
”§se of adequate tissue perfusiogl \IS'F{Q f
x. Aﬁho,!s.lgh previous study proved.l rone positi
- vere ‘ARDS patients with mvaswe‘l%e _' £al ventilation (IMV), even awake
proneﬁosmon in NCP patients WhICP\ S ’wed significant effects in improv-
rng oxygenatlon and pulmonary heterogenelty (Fig. 2). With all these mea-
/4 surements, mortality has been shown to reduced dramatically.

Critical care management

s )  — V—, TE——
Restrictive f o] positi
NIV or HENC Pf-_e_tn. t.|..rf:- .|-u.ld Awake rrfmc .r.o |t|_c:.n
resuscitation (With alveolar collapse)

Lower tidal volumes |
Lower inspiratory
pressures

Prone position>16h
Conservative fluid |
management strategy |
Higher PEEP

Condition |
alleviation |

Early intervention for patients with critical condition
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3. CLINICAL EXPERTS-GUIDED HIERARCHICAL
MANAGEMENT STRATEGY

At the outset of epidemic situation, a clinical experts-guided, multidisci-
| manageme uld be estab-

Standard

treatments

Remote '
Experts

instruction

consultations

Organization chart of hierarchical management strategy
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4. RATIONAL ALLOCATION OF MATERIALS AND
HUMAN RESOURCES

Health authorities should attach great importance to epidemic and deploy
disease prevention and control measures effectively . All kinds of resources,
including frontline medical staff and medical protective materials, should be
mobilized and deployed uniformly to guarantee patients’ medical care. Ade-
quate material and human resources aré important cornerstones for con-
trolling this epidemic. 0 . ) |

From our experience, early Sc_:reen_ing of critically illbat_ients and critical -
care-guided early intervention are prominent in rédUCihg NCP patients’ mor-
tality. At this critical moment in the global outbreak of NCP, we hc)p’e our
valid management and treatment bundles can help us achieve the victory in
the battle against.COVID-19. ' i

.
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5. CONTROL OF RISK FACTORS

Controlling the risk factors like hypertension and Diabetes with suitable
agents is of paramount importance early in the course of disease. Withdraw-
ing SGLT 2 Inhibitors, Diuretics at the earliest and posting patient on Insulin
especially when steroids are on will be useful in reducing mortality.

Ultimately, one should remember that prevention is the best way to reduce

mortality.
Suggested Readings:

it Lower mortality of COVID-19 by early recognition and intervention: expe-
rience from Jiangsu Province Qin Sunl, Haibo Qiul, Maoc Huang2* and Yi
Yangl*Sun et al. Ann. Intensive Care (2020) 10:33

2. Reducing mortality and morbidity in patients with severeCOVID-19 dis-
ease by advancing ongoing trials of MesenchymalStromal (stem) Cell (MSC)
therapy — Achieving global consensusand visibility for cellular host-directed
therapies. International Journal of Infectious Diseases https://-
doi.org/10.1016/.ijid.2020.05.040
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DR TEJAS PATEL’S CARDIAC SUPERSPECUALITY
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(A Unit of TCVS Pvt. Ltd.) We Value Life
Invasive Tests Procedures Surgical Procedures
® Coronary Angiography (CAG) ® (Coronary Artery Bypass Graft (CABG)
® 4 Vessel Angiography * (Congenital Heart Surgery
® Peripheral Angiography &Renal Angiography ® Valve Surgery , Replacement & Repair
® Robotic Stenting * Coronary Bypass Combined With
® Peripheral Angioplasty &Stenting Valvular Surgery
: Pacemaker Implantation _ _ ® Surgery For Tetrology of Fallot
: AICD, CRT & Combo Deche Implantation e Carotid Surgery
IVUS , OCT, FFR Evaluation & Pap ,
: eripheral Artery Reconstruction
® Rotablation
® EP Study & RF Ablation
® (ath-interventions for Congenital Heart Defects
Non-Invasive Tests Support Services
* ECG * 24x7 Ambulance
* 2D ECHO with Colour Doppler ® 24x7 Pharmacy
® Stress Test (TMT) ® 24x7 Pathology Lab
® 24 Hour Holter Monitoring Global Leaders in ® Physiotherapist
* 24 Hour BP Monitoring Transradial & Robotic ) ® Dietician
* Ankle brachial index Stenting
CARDIOLOGY DR TEAM
e Dr. Tejas M. Patel e Dr. Kalpesh Patel e Dr. Keith Fonseca
e Dr. Sanjay C. Shah e Dr. Bonny Gajjar e Dr. Biren Gandhi
e Dr. Rajni Patel e Dr. Haroon Khatumbara

CARDIAC SURGERY DR TEAMS

e Dr. Mehul Shah & Team
e Dr. S. Bhattacharya & Team

AFFILIATIONS: - AMC, DEENDAYAL PORT TRUST, ISRO, PNB, ARVIND MILLS, GAIL,
STAR HEALTH INS., SBI, ONGC(AHD), ONGC(MEHSANA), GMDC, PRL, NIOH, FCI,
NABARD, RELIANCE GEN. INS., RBI, ECHS, RELIANCE INDUSTRIES LTD., BSNL, GSRTC,
AAI IGNOU, CGCRI, GSPL, IPR.

Block: G-K, Mondeal Business Park, Near Gurudwara, S.G. Road,
Ahmedabad-380059, Gujarat, India.

Email: info@apexheart.in * Web: www.apexheart.in® Mediclaim: 9904407749
Appointments/Inquiry: +91-79-26842220-22 « Emergency No: 9904407755



