a2 LETTERS TO THE EDITOR

Hypotension, Systemic Inflammatory
Response Syndrome, and Coronavirus
Disease 2019: A Clinical Conundrum

To the Editor
( jlinicians who have treated large number of crit-
ically ill patients with coronavirus disease 2019
(COVID-19) would generally agree on several
core observations: (1) intensive care unit (ICU) admis-
sions for COVID-19 patients occurred almost exclu-
sively for worsening respiratory failure; (2) doses
of sedatives and analgesics to facilitate mechanical
ventilation in COVID-19 patients were substantially
elevated when compared with critically ill patients
without COVID-19%; and (3) systemic hemodynam-
ics of most COVID-19 patients, including those with
acute respiratory distress syndrome (ARDS), are
remarkably preserved, unless heart failure, acute
thrombotic event, or superimposed bacterial sepsis
complicated the disease.

The first clinical description of ICU hospitalizations
in the United States concluded that “most patients
did not present with evidence of shock.”? This is sup-
ported by a larger study from ICUs in New York City
area where mean lactate value of 223 studied criti-
cally ill patients was 1.5 mmol/L. Isolated cases of
COVID-19-induced shock continue to be discussed as
case reports.*

Hence, the most typical clinical picture of a criti-
cally ill patient with COVID-19 that one encounters in
the ICU is a patient who is deeply sedated and some-
times paralyzed, has a severely impaired alveolar gas
exchange, and requires none or relatively low doses of
intravenous vasopressors (eg, norepinephrine at rates
typically lower than 5 ng/min). These mild degrees
of hypotension can often be attributed to high doses
of sedatives, positive pressure ventilation with high
levels of positive end-expiratory pressure (PEEP),
restrictive fluid management, and aggressive diure-
sis. In the absence of elevated lactate, these physio-
logic characteristics do not fulfill criteria of shock. In
our own experience, many patients in fact required
resumption of their home antihypertensives while
being mechanically ventilated.

These observations of preserved hemodynam-
ics and the absence of shock?? in the syndrome that
has been characterized by “cytokine storm” with
markedly elevated levels of certain interferons, inter-
leukins, and chemokines® are curious and stand in
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contrast to other cohorts of critically ill patients with
ARDS who commonly present with distributive shock
and require fluid resuscitation and higher levels of
hemodynamic support.®

Due to significant increases in plasma levels of
interleukin (IL)-6 in COVID-19,” similarities have
recently been drawn to cytokine release syndrome
and acute lung injury that sometimes occur after
CAR T-cell therapy. Consequently, trials targeting
IL-6 are ongoing in patients with COVID-19. Having
managed patients after CAR T-cell infusions our-
selves,® we must question these proposed similarities
between COVID-19 disease and CAR T-cell therapy—
CAR T-cell patients with cytokine release syndrome
often require large amounts of fluid resuscitation
due to capillary leak, resulting in pulmonary or even
airway edema, and hypotension is present even in
milder cases of cytokine release resulting in the need
for vasopressor support in the ICU.

With these observations and data as a backdrop,
one now needs to reconcile the following: we have
historically attributed the hypotension of ICU patients
with sepsis and ARDS to the “systemic inflamma-
tory response syndrome (SIRS)” after ensuring that
patients are euvolemic and their cardiac function is
adequate. We have believed that SIRS drives vasodi-
lation, capillary leak, and hypotension. Critically ill
COVID-19 patients with ARDS would certainly meet
clinical SIRS criteria (tachypnea, fever, and lympho-
penia), further supported by markedly elevated lev-
els of inflammatory markers (eg, ferritin, C-reactive
protein) and proinflammatory cytokines. Distributive
shock, however, is rare compared to other patients
with similar inflammatory cytokine elevations (non-
COVID sepsis, ARDS, CAR T-cell therapy). In addi-
tion, lactate levels have been only rarely reported in
large COVID-19 observational studies, and we may
only hypothesize that this is due to their generally
normal values.

While COVID-19-related ARDS has been proposed
to be a “unique type of ARDS” (due to extensive
microcapillary thrombosis, pulmonary angiogenesis,
preserved respiratory system compliance in a subset
of patients), it is also important to investigate why this
hyperinflammatory syndrome is accompanied by a
remarkably preserved hemodynamic picture. Clearly
not all severe systemic inflammatory responses are
equal.
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