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Letter to the Editor
In December 2019, a series of cases of pneumonia of unknown

cause were identified in Wuhan, Hubei, China, the clinical
presentation resembling that of viral pneumonia [1]. Today it is widely
recognized as a SARS CoV2/COVID 19 infection declared a pandemic
by the World Health Organization, causing a large number of deaths
[2].

This disease is characterized in most patients by isolated respiratory
tract infection where about 80% of patients will have mild or
asymptomatic disease, 15% will require hospitalization, and 5% of
patients will require treatment in the intensive care unit for severe
disease and increased risk of death [3]. The probability of death when
admitted to the intensive care unit is 50% [4].

Described immunological-clinical findings on COVID-19 cases
suggest that progression to severe forms of the disease can be
associated with dysfunction of follicular T helper lymphocytes. These
cells are specialized in supporting B lineage on the production of
antibodies and this could be associated with higher mortality rates in
older patients who present more often this immune disorder [5]. In
addition, the causes of death in the elderly and high risk patients could
be associated with propensity to develop vascular complications, with
the awareness that the virus has potential of generating coagulopathy
and a thrombotic tendency. Therefore, susceptible individuals with
symptoms of known endothelial dysfunction, such as patients with
diabetes mellitus, prior cardiovascular disease, and cancer with or
without chemotherapy, are at increased mortality risk [6]. Although
cancer patients are more likely to die because they are more prone to
infection and its complications, asymptomatic disease has been
increasingly reported in patients with targeted immune modulator

therapies, including reversal of severe cases of COVID19 when
adjusted for complete anti neo-plastic dose in some cases [7].

Patients requiring hospitalization and intensive care unit are at high
risk of developing two fatal complications in addition to viral infection
and lung damage; cytokine release syndrome (CRS) and disseminated
intravascular coagulation (DIC) [8].

Experimental models suggest that SARS CoV2 infects type II
alveolar cells mediated by the angiotensin-converting enzyme (ACE2)
receptor. Most patients only develop a mild inflammatory response. A
smaller group of patients develop a CRS which is a severe hyper
inflammatory state associated with DIC that affects lung tissue
inducing acute respiratory distress syndrome (ARDS) and multiple
organ dysfunction syndromes (MODS). Patients with severe
respiratory failure and ARDS, develop either macrophage activation
syndrome or very low human leukocyte anti-gen D related (HLA-DR)
expression accompanied by depletion of CD4 lymphocytes and natural
killer cells. The pattern is distinct from bacterial sepsis or influenza,
produced by immune dysregulation characterized by IL-6 mediate low
HLA-DR expression and lymphopenia, associated with sustained
cytokine production and hyper inflammation [9]. Multiple necropsy
studies have shown how fibrin and micro thrombosis are found in
pulmonary and extra pulmonary blood vessels [8,10,11] and reports of
preserved respiratory system mechanics despite severe hypoxemia in
early small series have led to hypothesize that a significant proportion
of COVID-19 respiratory failure is not the typical acute respiratory
distress syndrome (ARDS) and warrants alternative management
[12,13].

Several and heterogeneous treatment strategies are currently used
for this disease in patients who require hospitalization in general ward
or intensive care. Most of them have not shown great benefits, possibly
because of implementation in the full spectrum or at advanced late
stages of the disease with critical requirement of prospective trials.
Infectious SARS-COV2 disease itself, CRS, and DIC are present in
different degrees of severity and undoubtedly require a staged specific
treatment approach [8].

Two phases of the disease (viral and inflammatory) and three stages
(early infection stage, pulmonary and hyper-inflammatory stage) have
been proposed [10,14]. A first reasoning is that all affected
symptomatic patients are subject to assessment of severity markers at
diagnosis and during the disease including those initially negative.
Patients with few symptoms may have abnormal laboratory tests with
an increased risk of death [15].

If hospitalization is defined, the patient should be classified into one
of the three stages of the disease with an early sequential intervention,
directed by clinical and laboratory objectives, preventing progression
to a hyper inflammatory state. There must be an interdisciplinary
collaboration of specialized doctors in each area, that is, internal
medicine, hematology, infectious diseases, intensive care,
rheumatology, pulmonology and radiology, not only for the diagnosis
and establishment of useful and timely therapies, but also in the need
for monitoring related adverse reactions [4,16].

During stage I, innate immunity cells predominate before T
lymphocytes are involved, leading antiviral response by producing
cytotoxic molecules with the purpose of eliminating infected cells [17].
IgM production occurs during the first week of viral infection,
subsequently, high affinity IgG antibodies are produced which
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presumably play a protective role, although this has not been clearly
established [18]. The most reasonable therapy at this point could be
antiviral drugs, convalescent plasma or high doses of polyvalent
immunoglobulin. Prophylactic heparin in high risk patients is
recommended [19]. Stage I patients will go to cure most of the time,
although the exact underlying immune mechanisms of failure to
resolve early inflammation and advance to stage II are unknown.
Establishing a regimen with anti-interleukin 6 (Tocilizumab) at this
time or steroids could be physiologically counterproductive by
blocking immune system on early infection attack and lead to high
viral replication [16].

Phase II can be divided in stage IIa and IIb (depending on the
presence or absence of hypoxemia). It is characterized by high viral
proliferation and severe fast evolving pneumonia in which there are
two enemies to attack: the virus and acute lung inflammation. Large
amounts of inflammatory citokines/chemokines are produced by type

II pneumocytes that lead to development of ARDS and may induce
massive systemic release of acute phase reactants that are the basis of
multiple organic dysfunction development [20].

Antiviral therapy remains important in phase IIa. The use of
convalescent plasma is very plausible and it is important to define
whether it is necessary to block the immune system or not, but in most
cases, it is recommended not to implement it. Prophylactic heparin is
recommended in all patients [16,19].

In phase IIb, blocking the immune system with high-dose steroids
and anti-interleukin 6 therapies with tocilizumab gains importance
[16]. The possible use of early mechanical ventilation is suggested
because non-invasive mechanical ventilation is contraindicated in this
setting [16]. Complete anticoagulation is recommended instead of
prophylaxis in patients with highly elevated DIC markers [10]
(Figure-1).

Figure 1: Schematic representation of phases of COVID19 with thrombosis risk, relevant clinical data and suggested protocol in each phase.
HCQ, hydroxyl chloroquine; CT, computed tomography; ABG, arterial blood gases, CQ chloroquine; ARDS, acute respiratory distress
syndrome; DIC, disseminated intravascular coagulation. Modified from Siddiqi et al.

In phase III the immune system is overwhelmed and possibly is
where there is the greatest risk of thrombosis; for this reason antiviral
therapy and immune system modulation seem to lose importance and
therapy should focus on powerful and complete blockage of the
immune system and full anticoagulant therapy (especially for patients
with high fibrinogen and D-dimer levels). Experimental biologically
plausible treatments blocking tyrosine kinase pathway through Bruton
kinase or JAK 2 inhibitors that are frequently used in oncologic
hematology are showing promising results in severely ill patients

[16,21,22]. Sequential early actions as conservative fluid
administration are needed with the aim of reducing the rates of
orotracheal intubation and thus mortality, if there is no improvement,
protective mechanical ventilation should be provided (low Vt: 6 ml/kg
and high PEEP in order to maintain plateau pressure less than 30
cmH2O and driving pressure less than 15 cmH2O), if despite these
measures there is refractory hypoxemia, neuromuscular relaxation
should be used and / or mechanical ventilation in prone [23].
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We recognize the lack of health professionals in systems that can
easily collapse, for this reason it is important to establish centralized
protocols that can shed light on better management and contribute to
improve survival of patients with COVID-19 [24].

We are also aware that our approach has important limitations
given the lack of current prospective quality evidence, especially since
the drugs included in the strategy have been used indiscriminately in
all phases during the pandemic era, nevertheless early interventions,
goal directed strategies and highly coordinated treatment can be
crucial in the treatment of this terrible disease.
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