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COVID-19 TREATMENT GUIDELINES
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Abstract. The purpose of the publication is to share our own experience and improve healthcare delivery for patients with
COVID-19 infection in other countries. The article presents the indications for hospitalization, the basic principles of
monitoring and treatment of COVID-19 hospitalized patients in a large US University Hospital (St. Vincent's Medical
Center, Connecticut). The guideline is based on research data from RECOVERY, ACTT-1, SOLIDARITY, EMPACTA,
REMAP-CAP, BLAZE-1, BLAZE-4 trials. The issues of antiviral, immunosuppressive, anti-inflammatory, anticoagulant

monoclonal antibodies therapies are discussed.
Key words: COVID-19, guidance, treatment, USA.

Relevance. Coronavirus disease 2019 (COVID-19)
is an infectious disease caused by severe acute respira-
tory syndrome coronavirus 2 (SARS-CoV-2) on
January 12, 2020 [1]. SARS-CoV-2 spread rapidly and
resulted in a global pandemic with more than 113 mil-
lion infected people worldwide. The United States
accounts for the highest number of cases and deaths,
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28.5 million and 0.5 million respectively [2]. Overall,
the mortality risk is 0.5-1.0 % (influenza 0.1 %), but
the mortality increases significantly with comorbid
disease states and age. According to the Center of
Disease Control and Prevention (CDC) data, 8 out of
10 COVID-19 deaths reported in the United States
have been in adults aged 65 years and older [3].
Hospitalized patients’ mortality in New-York city hos-
pitals at the beginning of the pandemic was 25-28 %
and then decreased to 7-8 % by summer [4].
According to Johns Hopkins University and
Medicine Coronavirus Resource Center, the severity of
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the disease varies. 80 % of infections are not severe, and
patients recover without special treatment.
Approximately 20 % of patients develop significant
infection, 15 % require hospitalization and 5 % require
Intensive Care Unit (ICU) admission [4]. Based on a
cohort study, which was conducted among 8.516 veter-
ans with COVID-19 in the US Department of Veterans
Affairs Hospitals, the ICU mortality rate varied over
time, with 22.9 % dying in March; 25.0 % dying in April
and decreased to 12.8 % patients dying in August. A
correlation was found between COVID-19 ICU mortal-
ity with COVID-19 ICU demand, and it showed that
strains on critical care capacity were associated with
increased mortality rates [5]. According to Wang et al.
for COVID-19 acute respiratory distress syndrome
(ARDS) in Wuhan, China, among patients admitted to
a critical care setting, mortality ranged between 26 %
and 61.5 %. In patients who received mechanical venti-
lation, mortality ranged between 65.7 % to 94 % [6].

Currently, neither fixed criteria for hospital admis-
sion nor a gold standard of patient management exists
for this disease. This article seeks to share our experi-
ence and highlight the COVID-19 treatment guidelines
at St. Vincent’s Medical Center (SVMC), Connecticut
(USA).

Results and discussion. The current criteria for the
admission of patients to the hospital according to the
National Institute of Health (NIH) COVID-19
Treatment Guidelines are any of the following:

» O, saturation of < 94 % on room air (RA);

o Respiratory rate (RR) of > 30 breaths/minute;

e Pa0O,/FiO, < 300 mmHg;

 Lung infiltrates on the chest X-ray, computed
tomography (CT) > 50 %;

o Altered mental status.

In addition to the NIH criteria, SVMC considers
admission of patients aged 65 years and older who have
moderate symptoms with interstitial pneumonia and
multiple comorbidities, and who are clinically deemed
to be at an increased risk for deterioration at home.

For all hospitalized patients diagnosed with COVID-
19 or for patients under investigation, SVMC recom-
mends placement in a negative pressure room, especial-
ly if patients require aerosol generating procedures and
interventions such as nebulization, bilevel non-invasive
positive pressure ventilation or high-flow oxygen sup-
plementation. A baseline lab work for these patients
includes a complete blood count (CBC) with differen-
tial, C-reactive protein (CRP), lactate dehydrogenase
(LDH), ferritin, D-dimer, electrocardiography (ECG),
troponin levels.

The differential diagnosis includes other respiratory
viruses (influenza, respiratory syncytial virus), commu-
nity enquired pneumonia (CAP), pulmonary embolism
(PE), myocardial infarction (MI), acute chest syndrome
(sickle cell disease), volume overload (congestive heart
failure exacerbation, dialysis non-compliance).

Treatment. Some proposed therapies for this dis-
ease lack supporting data. The guidelines for treating
patients with COVID-19 at St. Vincent’s Medical Center
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are mostly based on the RECOVERY [7], ACTT-1 [8],
SOLIDARITY [9], EMPACTA [10], REMAP-CAP [11],
BLAZE-1, BLAZE-4 trial [12].

The pathogenesis of COVID-19 is mainly driven by
two processes: viral SARS-CoV-2 replication at the
beginning of the disease, and later, as the disease pro-
gresses, a development of an exaggerated immune/
inflammatory response. Based on this understanding of
COVID-19 pathogenesis, cornerstones of management
consist of antiviral therapy in the early stages of the dis-
ease and transition to immunosuppressive/anti-inflam-
matory therapy after 7-10 days of the infection.

For antiviral COVID-19 therapy of hospitalized
patients, remdesivir (RDV) has conferred clinical
improvement [8]. The ACTT-1 trail showed that RDV
administration shortened median recovery time for hos-
pitalized patients with O, supplementation (but not
mechanical ventilation) compared to placebo 10 days
(95 % confidence interval (CI), 9 to 11) and 15 days
(95 % CI, 13 to 18 days). However, RDV use has not
shown any statistically significant mortality benefit. In
the SOLIDARITY trial, which was conducted by the
World Health Organization (WHO), RDV did not
decrease a need for mechanical ventilation or mortality.
Despite the lack of survival benefits, US hospitals con-
tinue to use RDV in the care of COVID-19 patients. The
recommended dose of RDV is 200 mg IV on day 1, then
100 mg IV q 24h days 2-5. Exclusion criteria for RDV
use are glomerular filtration rate < 30 mL/min using the
Cockcroft-Gault formula, pregnancy/breast feeding, cir-
rhosis, alanine aminotransferase and aspartate amino-
transferase > 5 times upper limit of normal.

Another treatment option for COVID-19 is anti-
body-based therapy. The Food Drug Administration
(FDA) has issued emergency use authorization (EUA)
for COVID-19 convalescent plasma. Although it is pro-
posed as a useful treatment, there is no large random-
ized control trails (RCT) yet to show its benefit. One
small RCT (160 patients) found that a severe respiratory
disease developed in 13 out of 80 patients (16 %) who
received convalescent plasma and in 25 out of 80
patients (31 %) who received placebo (relative risk, 0.52;
95 % CI, 0.29 to 0.94; P = 0.03), with a relative risk
reduction of 48 %. On the other hand, on January 14,
2021, the independent Data Monitoring Committee
(DMC) reviewed the available safety and efficacy data of
the convalescent plasma arm of the RECOVERY trial.
The preliminary analysis based on 1.873 reported deaths
among 10 .406 randomized patients shows no signifi-
cant difference in the primary endpoint of 28-day mor-
tality (18 % convalescent plasma vs. 18 % usual care
alone; risk ratio 1.04, 95 % CI 0.95-1.14; P = 0.34).

Recently, November 21%, 2020, and February 9,
2021, monoclonal antibodies specific to SARS-CoV-2
such as casirivimab/imdevimab and bamlanivimab
received an EUA from the FDA [13]. In the US, mono-
clonal antibody therapy has been offered only to out-
patients with mild to moderate COVID-19. In hospi-
talized patients, a monoclonal therapy has not shown
any benefit to date and may even be associated with
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worse clinical outcomes [12]. Later stages of COVID-19
appear to be characterized by inflammation and coag-
ulopathy instead of viral replication in earlier stages of
the illness [14].

Bamlanivimab, casirivimab and imdevimab are neu-
tralizing antibodies directed against the SARS-CoV-2
spike (S) protein which blocks viral entry. Based on the
BLAZE-1 trial sponsored by a pharmaceutical company
Eli Lilly, bamlanivimab in outpatients with mild and
moderate COVID-19 showed a decrease in number of
COVID-19 related hospitalizations or visits to the emer-
gency room to 1.6 % compared to 6.3 % with placebo.
Bamlanivimab is recommended for use in a single dose
of 700 mg/kg IV infusion in one hour.

Weinreich et al. reported interim results of a trial
with a combination of two monoclonal antibodies —
casirivimab and imdevimab (REGN-COV2), which
should be administered together. It also showed fewer
hospitalizations/emergency room visits in REGN-COV2
group 3 % compared to 6 % in placebo-treated pat-
ients — (95 % CI, =16 % to 9 %). The dose is
1200 mg of casirivimab and 1200 mg of imdevimab [15].

Considering the results from RCT, the current
guidelines at SVMC for inpatient monoclonal antibody
use are the following:

Exclusion Criteria:

« Patients who were hospitalized due to COVID-19.

« Patients who require oxygen therapy due to
COVID-109.

« Patients who require an increase in baseline oxy-
gen flow rate due to COVID-19 in those on chronic
oxygen therapy due to underlying non-COVID-19 relat-
ed comorbidity.

Inclusion Criteria:

« Patient admitted for a non-COVID diagnosis, with
weight at least 40 kg, and who has a documented posi-
tive result of a direct SARS-CoV-2 viral test within the
last 10 days.

« All patients, who are 65 years old and older.

o Or if patients are younger than 65 years old but
have comorbidities like — diabetes mellitus, Body mass
index (BMI) > 35, chronic lung/heart conditions, chron-
ic kidney disease Stage III or higher, Parkinson’s disease,
immunosuppressive condition, neurodevelopmental
disorders.

« Patients who have medical-related technological
dependence, for example tracheostomy, gastrostomy or
positive pressure ventilation (not related to
COVID-19).

For immunosuppressive/anti-inflammatory therapy
which can have a beneficial effect in the late phase of
COVID-19, corticosteroids (methylprednisolone, pred-
nisone, dexamethasone) and IL-6 inhibitors (tocilizum-
ab) are used at SVMC.

The RECOVERY trial provided evidence that dexa-
methasone administered 6 mg once a day reduced a
28-day mortality among patients receiving invasive
mechanical ventilation (29.3 % vs. 41.4 %; rate ratio,
0.64; 95 % CI, 0.51 to 0.81) and those receiving oxygen
without mechanical ventilation (23.3 % vs. 26.2 %; rate
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ratio, 0.82; 95 % CI, 0.72 to 0.94), but not among those
without respiratory support (17.8 % vs. 14.0 %; rate
ratio, 1.19; 95 % CI, 0.92 to 1.55).

Tocilizumab is an FDA-approved anti-IL6R agent
for Chimeric antigen receptor (CAR) — T-cell cytokine
release syndrome and rheumatoid arthritis. Tocilizumab
should be given 8 mg/kg once, if CRP continues to rise
and there are increased O, requirements within 24-48
hours of steroid therapy. Laboratory tests necessary
prior to tocilizumab administration include interfer-
on-gamma release assay, viral serology including human
immunodeficiency virus (HIV) and hepatitis C and B
antibodies. The EMPACTA demonstrated that, in the
tocilizumab group, the cumulative percentage of patients
who had received mechanical ventilation or who had
died by day 28 was 12.0 % (95 % CI, 8.5 % to 16.9 %) and
19.3 % (95 % CI, 13.3 % to 27.4 %) in the placebo group
(hazard ratio for mechanical ventilation or death, 0.56;
95 % CI, 0.33 to 0.97; P = 0.04). This trial did not, how-
ever, demonstrate improvement with tocilizumab in the
overall survival rate. Death from any cause by day 28
occurred in 10.4 % of the patients in the tocilizumab
group and 8.6 % of those in the placebo group (95 % CI,
5.2 % to 7.8 %), which was not statistically significant.
On the other hand, on February 11%, 2021, the
RECOVERY tocilizumab arm demonstrated that tocili-
zumab reduces the risk of death among hospitalized
patients with severe COVID-19, a need for mechanical
ventilation, as well as length of hospital stay. For
instance, 29 % of the patients died in the tocilizumab
group within 28 days compared to 33 % patients in the
usual care group (rate ratio 0.86 %; 95 CI 0.77 to 0.96;
p = 0.007), which constitutes an absolute difference of
4 % and number needed to treat was 25 patients. Among
patients not on invasive mechanical ventilation, tocili-
zumab significantly reduced a chance of progressing to
invasive mechanical ventilation or death from 38 % to
33 % (risk ratio 0-85, 95 % CI 0.78 to 0.93, P = 0.0005).
In addition, the REMAP-CAP interleukin-6 receptor
antagonist trail showed that use of tocilizumab should
be avoided in patients with any of the following: signifi-
cant immunosuppression, especially in the settings of
other biologic immunomodulating drugs use, alanine
transaminase >5 times the upper limit of normal, high
risk for gastrointestinal perforation, an uncontrolled,
serious bacterial, fungal, or non-SARS-CoV-2 viral
infection; absolute neutrophil count < 500 cells/ml,
platelet count < 50.000 cells/ml [16].

In addition to medical management, COVID-19
patients with ARDS and a ratio of the partial pressure of
arterial oxygen (PaO,) to the fraction of inspired oxygen
(FiO,) (P/F ratio) of less than 150 mm Hg could benefit
from early prone-positioning. According to PROSERVA,
a multicenter, prospective, randomized, controlled trial,
with 466 assigned ARDS patients, early application of
prolonged (16 hours) prone-positioning sessions sig-
nificantly decreased mortality. The 28-day mortality was
16.0 % in the prone group and 32.8 % in the supine
group (P < 0.001) and 90-day mortality was 23.6 % and
41.0 % respectively (P < 0.001). Of course, in all inter-
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ventions it is necessary to consider possible risks, which
include endotracheal tube displacement and loss of air-
way [17].

Anticoagulation in COVID-19 patients remains a
controversial topic. A retrospective study in two French
intensive care units where lower extremities Doppler
ultrasound was mandated for the COVID-19 patients,
showed that the overall rate of venous thromboembo-
lism (VTE) VTE was 69 % [18]. Another retrospective
study conducted in Wuhan; China reported a
5 % of stroke incidence amongst hospitalized patients
with COVID-19 [19]. Moreover, a retrospective review
of 183 patients with COVID-19 found that 71.4 % of
non-survivors and 0.6 % of survivors showed evidence
of disseminated intravascular coagulation (DIC) [20].
Despite the rising number of reports with an increased
risk of VTE in COVID-19 patients, there are currently
not enough well-designed randomized trials to esti-
mate the incidence of thrombotic complications among
COVID-19 patients and determine risks, benefits, and
an adequate dosage of anticoagulation therapy. On
June 2", 2020, CHEST Guideline and Expert Panel
Report was published on the prevention, diagnosis,
and treatment of VTE in patients with COVID-19 [21].
This article is a systematic review and critical analysis
of the literature based on 13 population, intervention,
comparator, outcome questions resulted in 22 state-
ments.

Summary of CHEST guideline and the expert panel
report:

» Anticoagulant thromboprophylaxis is recom-
mended in critically ill and suggested in acutely ill
COVID-19 patients.

o The most preferable inpatient anticoagulant is low
molecular weight heparin (LMWH) over fondaparinux,
unfractionated heparin (UFH) and direct oral anticoag-
ulant (DOAC). UFH might be preferred in patients with
high bleeding risk or sever renal impairment.

« DOAC is not recommended for using in acutely
and critical ill patients due to a high risk of rapid clinical
deterioration, high likelihood of drug-drug interactions
and acute kidney injury.

o Use standard dose anticoagulant for VTE prophy-
laxis over intermediate or full treatment dose, as there is
a lack of RCT to justify higher intensity anticoagulant
thromboprophylaxis in COVID-19.

o Inpatient thromboprophylaxis is only recom-
mended and not following the discharge.

o Antiplatelet agents are not recommended for VTE
prevention in critically ill COVID-19 patients.

» Mechanical thromboprophylaxis was suggested in
acutely and critically ill patients with active bleeding or
in increased risk of bleeding.

Conclusion. Familiarity with COVID-19 guidelines
for hospitalized patients at SVMC in the USA can help
doctors improve medical care in other countries.

KEPIBHUITBO 3 TIKYBAHHA COVID-19 OJIA TOCIIITATI3OBAHUX ITAITIEHTIB
B IIHEH30BAHOMY 473-JIDKKOBOMY HABYAJIbHOMY MEIVMYHOMY IIEHTPI
CB. BIHCEHTA 3 TPABMATOJIOTTYHMM ODEHTPOM II PIBHA

B CITOJTYYEHMX IITATAX AMEPUKI

B. Knnmenko!, X. Mynypy!, A. Ansi!, M. Mopens', H. [Istnosa?, M. Eniac!, [I. Perenmanu’
IMeduunuii yenmp Cesamozo Bincenma, Meduuna donomoza Fapmeopda, Bpioxwcnopm, CT (CIIA);
[Ipozpama Pesudenmypu Buympimnvoi Meduyunu Yuxasvroi Meduunoi Illlxonu 6 Ilieniuno-3axioniii Jlikapni

Makx-I'enpi, Max-I'enpi, Inninoiic, CIIIA

Pestome. Mema ny6nixayii — 0O6TOBOpPEHHs BIACHOTO JOCBIAY /I MifBUIeHHS e(peKTUBHOCTI MEAMYHOI HOTIOMOTH
HaljieHTaM 3 KOPOHaBipycHOIo iHdeKieo. Y cTaTTi mpefcTaBlIeHo MOKasy /s OCIiTanisalil, OCHOBHI MPUHINIIN CIIO-
cTepeXXeHH 1 Tepamil xBopux 3 indexkiiero COVID-19 y Benmukiit yriBepcurercokiit kninini CIIA (St. Vincent's Medical
Center, mrat Konnektukyt). B ocHoBy raitgnaiiny nmoxmageHi gani gocmimkers RECOVERY, ACTT-1, SOLIDARITY,
EMPACTA, REMAP-CAP, BLAZE-1, BLAZE-4. Po3riIaHyTO NUTaHHA NPOTUBIpPyCHOI, iIMyHOCYNIpeCUBHOI, POTU3a-
[Ia/IbHOI, aHTUKOATy/IATHOIL TePallii, 3aCTOCYBaHHA MOHOK/IOHA/IbHNX aHTUTIL.

Kntouoei cnosa: COVID-19, kepiBHUIITBO, nikyBaHH:A, CIIIA.
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PYKOBOJCTBO I1O JIEHEHWIO COVID-19 JIAA TOCIIMTA/IN3NNPOBAHHbBIX
ITAIMEHTOB B IMITEH3MTPOBAHHOM 473-KOEYHOM YYEBHOM MEJIUIINMHCKOM
IOEHTPE CB. BUHCEHTA C TPABMATOJJIOTVMYECKUM HEHTPOM II YPOBHA

B COEOIMHEHHDIX NITATAX AMEPUKU
B. Knumenko!, X. Mynypy', A. Ansu!, M. Mopens!, H. [Iatnosa%, M. dnuac!, [I. Perenmann’

IMeouyunckuii yenmp Ceésamozo Buncenma, Meduyunckas nomowsvo Fapmeopda, Bpudscnopm, CT, CIIIA;
IIpozpamma Pesudenmypor Buympenneii Meouyunvr Yukazcroii Meduyunckoii Hlxonvt 6 Cesepo-3anadnoii Bonvrnuue
Max-I'enpu, Max-TI'enpu, Unnunoiic, CIIIA

Pestome. Llenv nybnuxayuu — o6CyXfeHNe COOCTBEHHOTO OIBITA ISl HMOBBIMIEHVsT 3P(EKTUBHOCTI MEFULINHCKOI
IOMOIIY ITalIeHTaM ¢ KOpOHABUPYCHOI MHpeKIMell. B cTaTbe mpepcTaB/ieHbl IOKa3aHUA A TOCIINTAIN3ALN, OCHOB-
Hble NPVMHIUIIBI HaOMogeHnsa U Tepamyu 601bHBIX ¢ MH(eknyeir COVID-19 B KpynHOI YHMBEPCUTETCKON KIMHMKe
CIIA (St. Vincent’s Medical Center, mrar Konnexkrukyr). B ocHoBy COVID-19 monoxeHbl TaHHbIE MCCIeJOBaHMI
RECOVERY, ACTT-1, SOLIDARITY, EMPACTA, REMAP-CAP, BLAZE-1, BLAZE-4. PaccMOTpeHbI BOIIPOCHI IIPOTH-
BOBUPYCHOII, MMMYHOCYIIPECCUBHOI, IIPOTUBOBOCIIA/IMTEIbHONM, aHTUKOATY/IATHONM Tepaluy, IPUMEHEHUs MOHOK/IO-

HaJIbHBIX aHTUTEII.

Knrouesvie cnosa: COVID-19, pykoBogcTso, nedenne, CIIA.
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