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SCIENTIFIC LETTER

SARS-CoV-2 reinfection�

Reinfección por SARS-CoV-2

To  the  Editor,

Every new SARS-CoV-2 infection opens a whole new world of
doubts  and questions on possible reinfections and possible clin-
ical  signs.

We present the case of a 78-year-old male with diabetes
mellitus  type II, dyslipidemia, hyperuricemia, and a pulmonary
node under periodic monitoring treated in  his home with
atorvastatin, alopurinol, and tamsulosin. By the end  of 2020
the patient was showing signs of low-grade fever, rhinorrhea,
unproductive cough, and general discomfort. No signs of ageu-
sia, anosmia or diarrhea were found. A serologic test was run
on  May 15, 2020 using the enzyme-linked immunoassay ELISA
for SARS-CoV-2 with the following results: IgM < 2.3 AU/mL
(10−12  AU/mL), and IgG  26.67 AU /mL (10−12 AU/mL).

On October 17th, 2020 the patient started showing
signs  of odynophagia, diarrhea, and poor health compli-
cated  with respiratory failure 1 week later. The thoracic
X-ray performed confirmed the presence of peripheral bilat-
eral infiltrates compatible with bilateral pneumonia due to
COVID-19. The blood test results revealed D-dimer levels of
741  ng/mL (0−250 ng/mL), serum ferritin levels >2000 ng/mL
(25−360 ng/mL), IL-6 levels of 21.87 pg/mL (0.01−7 pg/mL),
PCR levels of 130 mg/L (0−3 mg/l), procalcitonin levels
of 0.21 pg/mL (0.01−0.5 pg/mL), and troponin-I levels of
44 pg/mL (0−39.2 pg/mL). The antigen and PCR tests run
for  SARS-CoV-2 with nasopharyngeal swabs tested positive,
but the Chemiluminescent Microparticle Immuno Assay (CMIA)
found no antibodies (index IgM levels of 0.13 (positive if
>  1.0); index IgG levels of 0.40 (positive if  >  1.4). The patients
required ICU admission for ventilatory support combining non-
invasive mechanical ventilation and high-flow oxygen therapy.
The  patient’s progression was slow, but he met no crite-
ria for orotracheal intubation. The patient received a 5-day
course  of remdesivir, 2 doses of 600  mg of tocilizumab followed
by  methylprednisolone at 1  mg/kg/day. The patient was dis-
charged from the ICU 12 days after admission and then received
home  discharge. The new serologic test performed tested pos-
itive for the following antibodies: index IgM levels of 27.63
(positive if >  1.0), and index IgG levels of 3.30 (positive if > 1.4).

We  still have much to  learn about SARS-CoV-2 reinfections.
As a matter of fact, we don’t even have an established def-
inition. The medical literature includes case reports and the
experience of different centers across the world with series
showing rates of reinfection that go from 3% to  31%.1 Most stud-
ies define reinfection as the findings of viral RNA after testing
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negative to 2 PCR consecutive tests. This definition implies not
knowing what the level of protection against the virus from the
immune system really is; what is  the duration of prophylactic
immunity; and how difficult it  is to distinguish the detection of
nonviable virus from viral reactivation and from reinfection by
a different variant of the virus.

Seasonal coronaviruses like SARS-CoV and MERS-CoV share
clinical, genetic, and epidemiological characteristics with
SARS-CoV-2. Therefore, their study should help understand bet-
ter  what our  immune response against this virus will be.2 We
do know that seasonal coronaviruses create a short protec-
tive  immunity, above all, in cases of mild or asymptomatic
disease,3,4 with progressive reduction of antibody titers dur-
ing  convalescence (an average 39 days since symptom onset).5

However, some studies published have found active antibodies
against SARS-CoV 2  years after infection and even neutralizing
antibodies 17 years after infection in a patient from Singapor.1

The level of protection of the immune system against SARS-
CoV-2 reinfection is unknown too. According to  several studies,
most antibodies produced against SARS-CoV-2 are not neu-
tralizing. However, after SARS-CoV-2 reinfection the antibody
response is  faster and,  in  this case, actually neutralizing.6 It
has been suggested that the presence of IgM has a diagnostic
use in the acute phase of reinfection, but its absence does not
exclude it.6 Regarding severity, our patient experienced a sec-
ond  episode that was more severe. This has also been described
by  other authors.1 However, the factors that determine the
severity of reinfections is  still unknown.7,8

On  the other hand, it  is  striking to  see that there are 2
key factors in the development of new SARS-CoV-2 reinfec-
tions: the circulation of different variants, and the mutant
capabilities of the virus. To  this date, several cases of infec-
tion  due to  different SARS-CoV-2 variants have been reported.
Genome sequencing is essential here to  distinguish viral rein-
fection from viral reactivation.5 However, the fast evolution of
the pandemic and  the lack of protocolized genome sequencing
of positive cases not only limits health monitoring but also the
definition and detection of the cases of reinfection.7 In this
sense,  animal models are being developed9 to know the  mech-
anism of primary infection, reactivation, and reinfection due
to  SARS-CoV-2.

Consequently, we should mention the importance of
learning about the pathophysiology of reinfection in  the devel-
opment and applicability of vaccines. Therefore, it will be
necessary to distinguish different epitopes to optimize the anti-
body effector function or improve the cellular response,5,8,10

and the possibility of administering several doses of the
vaccines.11

In  conclusion, the SARS-CoV-2 pandemic has been sur-
rounded by a shroud of uncertainty from day one. Reinfections
may  be  more common than we think taking into account how
difficult they are to  define and diagnose. As more studies
become  available, we will have more solid evidence on the
duration of immunity, cross-protection against seasonal coron-
aviruses, and the potential risk of reinfection.
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Combination of airway pressure
release ventilation with inverted
inspiration-exhalation ratio and
low-flow CO2 removal devices with
renal replacement therapy in
refractory hypoxemia�

Combinación de  la ventilación con  liberación
de presión con la  relación
inspiración-espiración invertida y los
dispositivos de eliminación de CO2 de bajo
flujo  con  terapia  de sustitución  renal en la
hipoxemia refractaria

Dear Editor,

Acute respiratory failure which under pneumoprotective mea-
sures persistently maintains PaO2/FiO2 < 100 or  a plateau
P  > 30 cmH2O can be classified as refractory hypoxemia.
The  different therapeutic strategies under such circumstances
include the combination of pressure-controlled ventilation and
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the inverted inspiration-exhalation ratio (inverted I:E): airway
pressure release ventilation (APRV).1

We present a series of three cases of refractory hypoxemia
in  which APRV was applied in combination with a low-flow CO2

removal device with renal replacement therapy (ECCO2R-RRT).
Table 1  details the clinical-epidemiological and evolutive char-
acteristics of the three cases.

The first case in which both therapies were combined cor-
responded to a 75-year-old male admitted to the Intensive
Care  Unit  (ICU) due to sepsis of respiratory origin. The patient
developed severe acute respiratory distress syndrome (ARDS)
secondary to  nosocomial pneumonia, and mechanical ventila-
tion  was started. Anuric renal failure was diagnosed and renal
replacement therapy (RRT) was decided. After 9 h of pro-
tective ventilation, and due  to the persistence of refractory
hypoxemia, we introduced APRV followed by ECCO2R-RRT. The
patient was discharged after 40 days in  the ICU.

The second case corresponded to a patient admitted to the
ICU with a diagnosis of possibly progressing multiple myeloma
with  established renal failure and severe respiratory failure
secondary to community-acquired pneumonia. Upon admission
to  intensive care, mechanical ventilation was started and pneu-
moprotective measures were adopted, together with RRT. In
view of the failure of these measures and the rapid progres-
sion  of the  clinical condition, combined therapy with APRV and
ECCO2R-RRT was started. Despite initial improvement, how-
ever, the patient died of hypoxia in  the following 12 h.

The  third case corresponded to  an episode of respiratory
failure of uncertain origin in  a woman who had been treated
with  cetuximab due  to  a tumor of the floor of the mouth. She
had undergone blood product transfusion 24 h before develop-
ing rapidly evolving severe ARDS. The patient was admitted to
the  ICU due to  respiratory failure that progressed with multi-
organ failure and anuric acute respiratory failure. In this  case,
ECCO2R  was started 24 h before switching the ventilatory mode
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