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COVID-19: Algunos asuntos no resueltos

RESUMEN

Cuando han transcurrido ya dos años de la pandemia de 
COVID-19 persisten muchas incertidumbres sobre el agente 
causal, la enfermedad y su futuro. El presente documento 
contiene la reflexión del grupo de trabajo sobre COVID-19 
del Ilustre Colegio Oficial de Médicos de Madrid (ICOMEM) 
en relación a algunas preguntas que nos parecen sin resol-
ver. El documento incluye reflexiones sobre el origen del vi-
rus, la indicación actual de pruebas diagnósticas, el valor de 
los “scores” de gravedad en el comienzo de la enfermedad y 
el riesgo añadido que supone la hipertensión o la demencia. 
Se discute también, la posibilidad de deducir del examen de 
la estructura del genoma viral completo el comportamien-
to viral, el futuro de algunas asociaciones de fármacos y el 
papel actual de recursos terapéuticos como los corticoides 
o la oxigenación extracorpórea (ECMO). Revisamos la esca-
sa información existente sobre la realidad de la COVID-19 en 
África, las incertidumbres sobre el futuro de la pandemia y la 
situación de las vacunas y los datos e incertidumbres sobre 
las secuelas pulmonares a largo plazo de los que padecieron 
neumonía grave.

Palabras clave: COVID-19, SARS-CoV2, tratamiento, vacunación, origen del 
virus, scores diagnósticos, pruebas diagnósticas, hipertensión arterial, de-
mencia, genoma viral, combinación de fármacos, corticosteroides, ECMO, 
África, futuro y vacunas, fibrosis pulmonar, secuelas.
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ABSTRACT

Two years after the COVID-19 pandemic, many uncer-
tainties persist about the causal agent, the disease and its fu-
ture. This document contains the reflection of the COVID-19 
working group of the Official College of Physicians of Madrid 
(ICOMEM) in relation to some questions that remain unre-
solved. The document includes considerations on the origin of 
the virus, the current indication for diagnostic tests, the value 
of severity scores in the onset of the disease and the added 
risk posed by hypertension or dementia. We also discuss the 
possibility of deducing viral behavior from the examination of 
the structure of the complete viral genome, the future of some 
drug associations and the current role of therapeutic resources 
such as corticosteroids or extracorporeal oxygenation (ECMO). 
We review the scarce existing information on the reality of 
COVID 19 in Africa, the uncertainties about the future of the 
pandemic and the status of vaccines, and the data and un-
certainties about the long-term pulmonary sequelae of those 
who suffered severe pneumonia.
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doubt about the need for very strict security measures in virol-
ogy laboratories, this controversy should make us aware of the 
need to control wildlife trafficking, to enhance epidemiological 
surveillance and to demand transparency and early communi-
cation from the corresponding authorities in all epidemiolog-
ical events.

WHO SHOULD BE TESTED FOR COVID-19 AT THE 
PRESENT TIME?

The performance of diagnostic tests for SARS-CoV-2 has 
two main purposes: a health care purpose, individual, in symp-
tomatic persons diagnosed with COVID-19 who can benefit 
from specific health care, and a public health purpose, collec-
tive, to carry out measures to prevent transmission and help 
globally to control the pandemic. According to these objec-
tives, the indications for COVID-19 diagnostic tests should be 
adapted to the epidemiological reality of each moment of the 
pandemic.

At the present time (March 2022), the characteristics of 
the pandemic in Spain are conditioned by two main factors: 
the high vaccination rate in the Spanish population (>90% in 
the population over 12 years of age) and the characteristics 
of the disease produced by the SARS-CoV-2 Omicron variant, 
responsible for practically all infections. These two factors de-
termine, on the one hand, a high incidence, but with a high 
percentage of asymptomatic individuals (up to 80%-90%) and 
low severity in symptomatic individuals, assessed by the rate of 
hospitalizations, ICU admissions and deaths. Mortality due to 
COVID-19 among vaccinated persons is estimated at 0.003% 
in our country. It should not be forgotten, however, that cer-
tain groups have a higher risk of serious disease. Among them, 
unvaccinated persons should be considered, especially those of 
advanced age or with underlying diseases, and immunocom-
promised vaccinated persons or those of advanced age (>80 
years). 

With these premises in mind, attempts should be made 
to rationalize the indications for COVID-19 diagnostic tests to 
avoid overflowing diagnostic laboratories, optimizing resourc-
es, avoiding inconvenience to the population and making in-
appropriate decisions that may ultimately harm patients.

In our opinion, diagnostic tests should be considered in 
the situations listed in Table 1.

ARE THERE EVOLUTIONARY “SCORES” CLEARLY 
SUPERIOR TO THE OTHERS AND OF INDISPUTABLE 
USE?

The stratification of the risk of poor outcomes is one of 
the most important tasks of the physician during the initial 
care of any pathology in order to make the first decisions. 
COVID-19 has been a challenge in this regard, as we are faced 
with an unknown disease. Numerous research studies have 
been published describing variables related to increased mor-
tality [9] and risk stratification models [10-18]. However, the 

INTRODUCTION

As the sixth wave of the COVID-19 pandemic is heading 
towards its extinction and after the extraordinary spread of 
the Omicron variant, it is time to continue thinking on the sit-
uation in which we find ourselves in the pandemic. The COVID 
Committee of the Illustrious College of Physicians of Madrid 
(ICOMEM) has discussed some of the issues that remain un-
clarified two years after the beginning of the pandemic among 
us and despite the fact that hundreds of thousands of scientif-
ic papers have been published on it.

It is not possible to be exhaustive and we have selected 
some questions whose answer seemed to us inconclusive or 
open to debate on which we have tried to offer our point of 
view thinking that it may be of interest, first for the members 
of ICOMEM and also for anyone with concern about this phe-
nomenon.

WHAT IS THE ORIGIN OF SARS-COV-2? NATURAL 
SELECTION OR LABORATORY MANIPULATION?

There is little doubt that the COVID-19 pandemic origi-
nated in the Chinese city of Wuhan. The same authors who 
proposed the name of the pathogen (SARS-CoV-2) described 
its close relationship with viruses specific to bats in various re-
gions of China and considered the existence of an intermedi-
ate mammal (as yet unidentified) in the virus jump from bat to 
man. According to them, this jump most likely occurred in the 
Wuhan market, where the first human cases were identified, 
and where wild mammalian species are traded [1]. Other Chi-
nese researchers believe that the jump between species may 
have occurred at a location other than Wuhan [2], however 
the origin of the pandemic in that city seems undoubted.

The main controversy centers on the way in which the 
virus developed. The most widely accepted is the passage 
from the bat to an intermediate animal host, as yet uniden-
tified, prior to transmission to humans. It is also considered 
the possibility that the virus passed from bat to human, and 
evolved in asymptomatic transmission to acquire the charac-
teristics that caused the pandemic transmission [3-5]. Finally, 
the presence of a virology laboratory located in Wuhan, with 
lines of work on mammalian viruses, raises the possibility that 
the virus, modified during passage through cell cultures or by 
different species, could leave the laboratory accidentally. This 
hypothesis is considered unlikely [3-5], since there have been 
cases of accidental virus escapes from laboratories in the past 
[4,6,7], in all of them the outbreak started in workers and rel-
atives of laboratory personnel, something that has not been 
confirmed in the Wuhan outbreak [8]. The lack of transparency 
of the Chinese authorities has facilitated the doubts that fuel 
the controversy. Finally, we believe that the theories of those 
who posit the intentional release of the virus, in the absence of 
evidence other than various conspiracy theories, do not merit 
further attention.

From a practical point of view, and given that there is no 
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and laboratory values (such as LDH, ferritin, D-dimer or C-re-
active protein) that show the patient’s inflammatory status. 

Future studies should focus on validating, comparing, im-
proving and updating the available predictive models in order 
to safely discharge patients and avoid unnecessary admissions.

DO FACTORS SUCH AS HYPERTENSION OR 
DEMENTIA WORSEN THE PROGNOSIS OF THE 
DISEASE?

An unquestionable fact is that the burden of morbidity and 
mortality in COVID-19 falls disproportionately on the elderly 
and those with comorbidities [24]. In this context, identifying 
independent risk factors appears as a critical issue, especially 
if a putative risk factor is highly prevalent. It is estimated that 
approximately one third of the population in developed and 
developing countries is affected by high blood pressure (HBP), 
with more than 60% of the population over 60 years of age 
being hypertensive [25]. In relation to dementia, the number of 
people with dementia is projected to increase from 57.4 million 
cases worldwide in 2019 to 152.8 million cases in 2050 [26]. 
These figures justify their importance in COVID-19. The first 
analyses performed in the pandemic by Wu and McGoogan 
[27], which included 44.672 patients with confirmed COVID-19 
showed higher case-fatality rates than the overall rates for car-
diovascular disease (10.5%), diabetes (3%), and HT (6%). Subse-
quently, studies were added that maintained these vascular co-
morbidity relationships, with HT as an independent risk factor 

publications include high or uncertain risks of bias [19] due to 
a combination of the use of retrospective data, poor clinical 
reporting, and inadequate methodological conduct. A descrip-
tion of the population characteristics included is critical for 
clinicians to understand whether the proposed model might 
be appropriate for their population or setting. Unfortunately, 
published studies often lack this. Moreover, often the available 
sample sizes and number of events for the outcomes of inter-
est are usually limited, which increases the risk of overfitting 
the model, so that the performance of these models is likely to 
be worse than that reported by the investigators. Finally, most 
do not include external validation of the model.

These risk factors and models have been developed in the 
unvaccinated population, so their usefulness in the current 
scenario may not be adequate, since vaccinated individuals 
have been shown to be at lower risk for a fatal outcome [20]. 
However, the studies that are beginning to be published with 
vaccinated populations show that the risk factors are similar to 
those previously published, although the risk of poor evolution 
is lower [21-23].

In conclusion, the models published to date raise doubts 
about their applicability in routine clinical practice. None of 
them can yet be recommended for widespread use. However, 
they could be a helpful tool, in conjunction with the clinical 
judgment of the professional. In routine clinical practice, the 
attending physician’s decision making takes into account the 
patient’s age, comorbidity, vaccination status or susceptibili-
ty to poor response to vaccination, time since symptom onset, 

Table 1  Indication of COVID-19 diagnostic tests at present.

Indication of tests

1.-Symptomatic persons:
 - Persons with severe symptoms requiring health care.
 - Persons with mild-moderate symptoms who may benefit from treatment to prevent progression (immunocompromised, 
unvaccinated or vaccinated elderly (>80 years), unvaccinated persons >65 years with significant underlying disease).

2. Asymptomatic persons:
- Persons who are going to undergo immunosuppressive medical procedures, regardless of vaccination status: solid organ or 
hematopoietic progenitor transplantation, chemotherapy and cancer immunotherapy (individualizable).
- May be considered in individuals who are to undergo surgical procedures or aerosol-generating procedures. 

Contraindication of tests
We do not consider COVID-19 diagnostic testing indicated in the following situations:

1. Symptomatic persons:
- Persons with mild symptoms who do not benefit from health care. Isolation measures to prevent transmission are of limited 
effectiveness considering that most transmissions can occur by persons without symptoms. Persons with symptoms should avoid 
contact with vulnerable persons at high risk for severe disease.
- Repeat testing to make decisions, such as the duration of isolation. No laboratory test is efficient in this regard and the decision 
should be guided by clinical-epidemiological criteria.

2. Asymptomatic persons:
- Routine hospital admissions or medical-surgical procedures in groups other than those mentioned above.
- Contact studies, in the case of low-risk individuals.
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mortality do so depending on their intensity, as in the case of 
the severity of HT or dementia. More global clinical markers 
such as frailty that better reflect the overall pathological sit-
uation associated with aging may be perhaps of better prog-
nostic performance than the different comorbidities taken in 
isolation.

CAN THE CLINICAL AND EPIDEMIOLOGICAL 
BEHAVIOR OF A VARIANT BE DEDUCED IN THE 
LABORATORY FROM THE EXAMINATION OF THE 
STRUCTURE OF THE COMPLETE VIRAL GENOME?

The evolution of the COVID-19 pandemic has been 
marked by the successive introduction and global expansion 
of the so-called variants of concern (VOC) of SARS-CoV-2, 
with the alpha, delta and more recently omicron variants be-
ing the most prominent [46]. Their recognition has only been 
possible thanks to the large-scale introduction of the so-called 
next-generation sequencing (NGS) systems in microbiology 
laboratories and the enormous effort they have put into both 
sequencing and subsequent bioinformatics analysis. 

Each of these VOC is characterized, in addition to its easy 
transmission capacity, by mutations (change of the original 
nucleotides for different ones) or deletions (absence of one 
or several nucleotides) in the RNA sequence and affecting the 
amino acid sequences in the SARS-CoV-2 proteins [46-48]. The 
most relevant mutations and deletions are those in the spicule 
region (protein S). They affect binding to the ACE2 receptor, 
the development of specific antibodies, including neutralizing 
antibodies, and the response to currently used mRNA vaccines 
designed against the spicule protein of the original Wuhan 
strain [49]. The sequence of this strain is collected in the GI-
SAID page with the access ID EPI_ISL_402124. Figure 1 shows 
the amino acid changes present in more than 85% of the ana-
lyzed sequences of different VOC and variants of interest (VOI), 
some of them accumulating more than 35 mutations (https://
www.ecdc.europa.eu/en/covid-19/variants-concern). It is im-
portant to note that not all amino acid changes in the spicule 
protein (S) are associated with possible changes in the char-

associated with higher mortality, both in meta-analyses [28] as 
a survival analysis [29]. Finally, data from some studies using 
multivariate logistic regression models to identify independ-
ent clinical predictors of mortality or severity would also sup-
port these results. Rodilla et al, in a study with data from 150 
Spanish hospitals and 12,226 patients included, showed that 
HT was associated with an increased risk of mortality due to 
COVID,19 independently of the sex and age of the patients [30]. 
But the association between HT and mortality or severity of 
COVID-19 could also be partly explained by increasing age and 
higher prevalence of cardiovascular disease, both well-known 
risk factors for mortality in critically ill patients. Thus, models 
should be appropriately adjusted to exclude these potential 
confounding effects [31]. Thus, Sun’s study [32] with multi-
variable model adjusted among 2,304 patients with no other 
identified comorbidities beyond HT or diabetes, confirmed that 
HT alone did not increase mortality. In relation to dementia, 
the mortality rate described for people with dementia, outside 
of pandemic situations, is three times higher than what would 
normally be expected for the 5-year average [33]. In a study 
conducted in England between March 27, 2020 and January 8, 
2021, the excess mortality in people with dementia was ana-
lyzed and found to be 31% in people over 65 years of age. 
This, combined with the fact that only 4% of people over the 
age of 65 have a formal diagnosis of dementia, suggests that 
COVID-19 has had a disproportionate impact on death in the 
dementia population [33]. 

Yang et al. meta-analysis [34], based on 34 studies with 
adjusted estimated effects, showed that COVID-19 patients 
with dementia had a significantly higher risk of mortality com-
pared to those without dementia. In multivariate predictive 
models, dementia also appeared as an independent risk factor 
for death in COVID patients [35-39]. 

Currently, frailty is shown to be a good integrative clini-
cal marker of pathological aging. Thus, greater frailty is always 
associated with poorer health outcomes [40-44] and even as a 
marker of resource use [45].

In all the studies discussed, biases in the models are possi-
ble and it is possible that the factors mentioned that influence 

Figure 1  Sequence changes in different variants of concern (VOC) and variants of interest (VOI) (https://www.
who.int/docs/default-source/coronaviruse/spike-omicron-ba-1-ba-2.pdf?sfvrsn=d33f5c42_15).
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ARE DRUG ASSOCIATION STUDIES RELEVANT AND 
NECESSARY IN DIFFERENT POPULATION GROUPS?

It seems reasonable that pharmacological treatment 
should be adapted to the evolution of the disease, using antivi-
rals and immunotherapy early on and anti-inflammatory drugs 
and immunomodulators later on. There are currently a mul-
titude of clinical trials underway trying to identify the most 
potent drug or the best combination of specific treatment for 
COVID-19, but we have not yet solved this great challenge. 

The drugs and biologics currently available are antivirals 
(remdesivir, molnupiravir, nirmatrelvir); intravenous immu-
noglobulins or convalescent plasma, monoclonal antibodies 
(sotrovimab, bamlanivimab + etesevimab, casirivimab and 
imdevinab, cignailmab +tixagevimab, BRII-196 and BRII-198), 
immunomodulators (tocilizumab, sarilizumab, anakinra, canak-
inumab, baricitinib and tocitinib) and systemic corticosteroids.

Studies on all these therapeutic agents have usually been 
carried out individually and in isolation and therefore, among 
those with recognized efficacy, it is pertinent to consider com-
bination studies.

Trials with combination therapies [56-58] suggest that the 
association of several drugs acting at different times of infec-
tion improves prognosis and survival. 

Some antiviral drugs (molnupiravir and favipiravir) that 
act in association on different targets of the reproductive cycle 
of the virus have demonstrated their efficacy [59]. They have 
a synergistic effect that allows them to be used at low doses, 
which reduces side effects and certainly the possibility of gen-
erating resistance. 

The association of remdesivir with baricitinib has been 
shown to be better than remdesivir alone in the treatment 
of patients with COVID-19 pneumonia [60,61]. The combina-
tion shortened recovery time, reducing the likelihood of poor 
outcome and need for invasive ventilation by up to 31%. In 
addition, the combined treatment was associated with fewer 
serious adverse events. The largest randomized study conduct-
ed by the RECOVERY collaborative group [62] analyzes the ef-
fect of tocilizumab in the treatment of 4,116 adult patients 
hospitalized for COVID-19 disease with hypoxia and systemic 
inflammation (elevated CRP). The results demonstrate that to-
cilizumab (immunomodulator inhibitor of the IL-6 response) 
significantly reduces mortality at 28 days of follow-up, in-
creases the probability of being discharged within 28 days, and 
in patients who at randomization did not require mechanical 
ventilation, the probability of requiring mechanical ventilation 
and mortality was reduced. These benefits are independent of 
the respiratory support received and of the additional benefit 
of the systemic corticosteroids administered [62].

Recently, the casirivimab/imdevimab monoclonal an-
tibody combinations (ronopreve, REGEN-COV) [63] or bam-
lanivimab/etesevimab [64] have been licensed (by emergency 
procedure) in non-hospitalized patients with mild to moderate 
COVID-19 at high risk of disease progression. Emerging da-
ta on monoclonal antibody combinations are promising, but 

acteristics of the virus variant and that they can also occur in 
other regions of the SARS-CoV-2 genome (ORF1ab, ORF3a, E, 
M, ORF6, ORF6, ORF8 and N). These mutations may eventual-
ly affect the secondary and tertiary structure of the S protein 
and thus its affinity for ACE2 receptors [50,51].

Given that the number of mutations and the combina-
tions between them are very high, it is difficult to say that 
the mere presence of a single mutation alone can affect the 
virulence of SARS-CoV-2. In fact, and although the current 
scenario with high vaccination coverage in highly developed 
countries makes it difficult to determine the real extent of the 
variants, none of the known VOC has a virulence greater than 
the original Wuhan strain and only the transmission capacity 
would be affected [52,53]. This idea is reinforced by the fact 
that the alpha (B.1.1.7), delta (B.1.617.2) and omicron (BA.1) 
variants only coincide in amino acid changes at two positions 
(D614G and P681R/P681H). The D614G change arose very ear-
ly in the pandemic and appears to accelerate virus replication, 
being present in all the VOC described so far. The mutations at 
position 861 would be related to the anchoring of the S1 and 
S2 subunits of the spicule and the better entry of the virus into 
the cell [52,54]. 

Some reports have coined the term “mutations of con-
cern” in an attempt to relate their presence to the different 
characteristics that define VOCs increased transmissibility, in-
creased severity of symptoms and interference with diagnostic 
techniques, response to treatment or vaccine protection [55]. 
The most relevant would be those affecting the RBD region 
of the spicule responsible for binding to ACE2 receptors that 
could escape the action of neutralizing antibodies [52]. One of 
the latest ECDC reports [56] includes as VOC those occurring 
at spike protein residues 319-541 (receptor binding domain) 
and 613-705 (the S1 part of the S1/S2 junction and a small 
stretch on the S2 side) and additional unusual variant-specific 
changes. 

Among the “mutations of concern” the role of position 
484 has been highlighted as it is present in both VOC and 
VOI, E484K in the beta, gamma and mu variants and E484A in 
omicron. Although not a key position in binding to the ACE2 
receptor, mutations at this position have been shown to great-
ly reduce binding to some of the monoclonal antibodies and 
result in escape from neutralizing antibodies. Other mutations 
such as L452R, present in omicron, reduce the affinity for 
monoclonal antibodies by up to 20-fold [52]. 

Today, it is difficult to predict whether new mutations will 
occur that will have an even greater effect on the transmis-
sibility of SARS-CoV-2 as well as its potential virulence. The 
selection factor for variants remains the number of infected 
patients, so it is necessary to extend vaccination strategies to 
all countries. It should also be pointed out that, although the 
natural tendency of the virus is to lose virulence, mutations or 
combinations of mutations could arise which by chance could 
break this rule. For this reason, surveillance for possible new 
variants should continue, although it is uncertain to be able to 
predict their characteristics.
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of 37.1% similar to that of non-COVID ARDS patients. Age and 
duration of ECMO were associated with worse prognosis, but 
not with multi-organ dysfunction as measured by Sequential 
Organ Failure Assessment (SOFA). Another recent study shows 
a 40% mortality in COVID 19 and ECMO patients. Age, multiple 
comorbidities, lower pre-ECMO pH, renal replacement tech-
niques, requirement of vasoactive drugs and bleeding were 
predictors of death in these patients [68-71]. 

The series with the largest number of patients included 
with ECMO (ELSO registry) with data from 1,035 patients with 
COVID 19 shows a cumulative incidence of in-hospital mortal-
ity at 90 days after ECMO initiation of 37% [72]. In France, a 
retrospective multicenter study of 83 patients showed a mor-
tality of 36.1%, concluding that mortality is similar to that 
of studies published in the last 2 years in patients with ARDS 
treated with ECMO [73]. 

There is still much uncertainty regarding the use of ECMO 
in COVID-19 patients ranging from the impact of concomitant 
use of immunomodulators, the possibility of an increased risk 
of complications such as bleeding, thromboembolic disease or 
infections in COVID-19 patients, or the long-term sequelae in 
these patients. 

Clinical trials are therefore required to show the effective-
ness of the use of V-V ECMO in patients with severe COVID, as 
well as the impact of certain practices such as the use of prone 
position, early extubation, adequate anticoagulation or the use 
of mechanical support of the right ventricle and the impact on 
long-term morbidity and mortality.

Finally, it is necessary to establish regional strategies that 
allow equitable access to these techniques [74].

IS THE ISSUE OF THE INDICATION OF 
CORTICOSTEROIDS AT DIFFERENT TIMES IN THE 
NATURAL HISTORY OF COVID SETTLED?

Systemic corticosteroids (CS) have been used since the 
beginning of the pandemic to treat hyperinflammation asso-
ciated with severe forms of COVID-19, particularly those with 
pneumonia and ARDS. The role of corticosteroids in the treat-
ment of COVID-19 has generated controversy because of limit-
ed rigorous data on their efficacy, optimal doses and regimens, 
or their effect on disease progression, delayed viral clearance, 
or secondary infections and other complications [75]. Based 
on data from large multicenter randomized controlled trials 
(RCTs), the WHO and other scientific institutions recommend 
the administration of CS to patients with severe or critical 
COVID-19 requiring oxygen supplementation, both with con-
ventional oxygen therapy and mechanical ventilation (MV) [76]. 
In contrast, it is not recommended in patients with non-se-
vere COVID-19, who do not require additional oxygen therapy. 
These recommendations were made based on the results of the 
Randomized Evaluation of COVID-19 Therapy (RECOVERY), an 
open-label, controlled trial that compared a variety of possible 
treatments in hospitalized patients with COVID-19 [77]. The 
study showed that administration of 6 mg of dexamethasone 

more data are needed. The biggest problem at present is their 
limited availability, which is insufficient to meet the enormous 
demand that may arise if they prove their prophylactic and 
therapeutic efficacy. 

Despite all the recent progress, there are still many un-
answered questions including the clear identification of which 
agents are most effective for mild, moderate and severe dis-
ease, the optimal timing for initiation of therapy, the ideal 
dose, the duration of therapy and which combination therapy 
would be most appropriate and beneficial.

WHAT IS THE ROLE OF EXTRACORPOREAL 
MEMBRANE OXYGENATION (ECMO) IN PATIENTS 
WITH COVID? 

Treatment of adult respiratory distress syndrome (ARDS) 
in severe cases of COVID-19 is based on invasive mechani-
cal ventilation, muscle relaxation and pronation. When these 
measures fail, the Extracorporeal Life Support Organization 
(ELSO) guidelines [65] suggest the use of an extracorporeal 
membrane oxygenator (ECMO). Prior to the pandemic, there 
were only two controlled studies for the use of ECMO in ARDS, 
the CESAR [65] with reduced mortality compared to conven-
tional treatment and the ELOLIA study [66] which showed no 
impact on 60-day mortality. The 2019 guidelines for the treat-
ment of ARDS recommended its use based on the opinion of 
an expert center in cases of severe hypoxemia (PaO2/FiO2 < 80 
mmHg) and impossibility of protective ventilation despite high 
PEEP, neuromuscular block and prone decubitus.

The use of ECMO during the SARS-CoV-2 pandemic in 
critically ill patients admitted to the ICU was between 3 and 
11.1%. In the case of ARDS due to COVID-19 we do not have 
any randomized study evaluating the use of ECMO. The So-
ciedad Española de Medicina Intensiva, Crítica, y Unidades 
Coronarias (SEMICYUC) recommends the use of venovenous 
ECMO (ECMO V-V) in COVID-19 patients in experienced or 
reference centers, in selected patients with severe ARDS with 
refractory hypoxemic and/or hypercapnic respiratory failure, in 
the absence of contraindications, in the absence of response 
to conventional therapies, especially prone decubitus [66]. The 
Surviving Sepsis Campaign guidelines for the management of 
adult patients with COVID-19 disease in the ICU establish a 
weak recommendation regarding the use of ECMO as rescue 
therapy, always taking into account the availability of resourc-
es and the safety of professionals [67].

Different meta-analyses have been performed on the use 
of ECMO in patients with COVID 19 with a very high mortality, 
up to 82%, considering that the high pressure of care during 
the first wave of the pandemic could have contributed to the 
poor results. A systematic review published in 2021, which in-
cluded 1,545 patients with V-V ECMO shows a hospital survival 
of 49%, with 17.7% of patients still dependent on ECMO at the 
time of publication. Another systematic review and meta-anal-
ysis in 1,986 patients showed that in 98% of cases V-V ECMO 
was used for respiratory support with an in-hospital mortality 
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There is a need for good quality evidence on the magni-
tude of effect in specific COVID-19 severity subgroups in which 
there is greater benefit. Benefit with early administration of CS 
(<7 days of ARDS onset) on reduction of in-hospital mortality 
and duration of MV in ARDS cases is demonstrated [75]. The 
evidence for its use in the context of septic shock associat-
ed with COVID-19 remains to be elucidated. Benefit has also 
been proven in severe cases with hypoxemia with or without 
the need for MV [77,78]. As for patients with mild to moderate 
COVID, no reduction in mortality was observed in the RECOV-
ERY study [77]. There is a need to confirm whether CS admin-
istration in patients with COVID-19 who do not require oxygen 
supplementation or respiratory support (first week of the dis-
ease course), may be harmful and is associated with delayed 
viral clearance and increased risk of mortality.

The optimal time to initiate CS therapy in COVID-19 is not 
well understood. In the RECOVERY study, the mortality benefit 
was only evident in patients with a symptom duration of 7 days 
or more [77]. On the other hand, low doses of corticosteroids 
may not have a significant impact on the duration of SARS-
CoV-2 viral shedding [84]. It is necessary to clarify whether 
there is any subpopulation of infected patients in which the 
early use of corticosteroids may be justified to prevent progres-
sion to more severe forms of COVID-19. 

There are doubts as to whether the benefit of CS on mor-
tality is a class effect or there are differences between them. 
According to the RECOVERY study, such a class effect could 
exist [77]. However, some published studies establishing direct 
comparisons between IQs show some discrepancy in relation to 
this class effect [85-87].

 Another aspect that remains unclear is the correct dose. 
Most published studies, as well as clinical recommendations, 
use low doses of corticosteroids (dexamethasone 6 mg/day 
or equivalent doses), which do not seem to have a significant 
impact on viral clearance. In published studies comparing dif-
ferent doses of corticosteroids, no clinical benefit seems to be 
shown with high doses of corticosteroids [88-90]. However, 
there are studies that obtain better results at higher doses [91]. 
There are also questions about whether higher doses may be 
beneficial in patients who develop ARDS [92].

In relation to the regimen, some studies have shown an 
advantage in treatment with corticosteroid pulses versus fixed 
daily doses, probably due to the activation of the non-genomic 
corticosteroid pathway [93].

 Few studies have reported adverse effects of glucocorti-
coids in patients with COVID-19. Although adverse event rates 
appear relatively low, potential side effects should be evaluat-
ed to improve patient outcomes. 

WHAT IS THE REALITY OF COVID-19 IN AFRICAN 
COUNTRIES?

Little is known about the extent of SARS-CoV-2 transmis-
sion or its impact in Africa. In the absence of data, there is a 
widespread view that, in Africa, COVID-19 has had little im-

for up to 10 days in patients with COVID 19 with pulmonary 
involvement reduced 28-day mortality (22.9% vs. 25.7%) in 
hypoxemic patients, compared to standard practice [77]. The 
benefit was obtained in patients who were receiving MV at 
the time of randomization (29.3% vs. 41.4%) or oxygen ther-
apy (23.3% vs. 26.2%), but not in patients without hypoxemia 
(17.8% vs. 14.0%) [77]. To support the results of the RECOV-
ERY study, the WHO, through the Rapid Evidence Assessment 
for COVID-19 Therapies (REACT) Working Group, conducted a 
prospective meta-analysis of 7 RCTs that contained RECOVERY 
and included 1,703 critically ill patients with COVID-19. The 
results showed that administration of CS (dexamethasone, hy-
drocortisone, or methylprednisolone) to hospitalized critically 
ill patients with suspected or confirmed COVID-19, compared 
with usual care or placebo, was associated with lower all-cause 
mortality at 28 days, with no increased risk of serious adverse 
events [78]. This meta-analysis did not find a greater effect in 
hypoxemic patients who underwent MV versus those who did 
not require MV, nor did the effect depend on the duration of 
symptoms [78]. 

These findings contrast with the results reported in a series 
of systematic reviews (SR) and meta-analyses of studies pub-
lished in the first months of the pandemic, in which treatment 
with CS did not reduce mortality in cases of severe COVID-19, 
and in some of them was even associated with higher mortali-
ty, longer hospital stay, and a higher rate of bacterial infection 
and hypokalemia [79-82]. A limitation of these meta-analyses 
was the absence of RCTs with optimized design and the inclu-
sion of observational studies and case series, which had various 
confounding factors or biases.

Subsequently, other systematic reviews have been pub-
lished with a greater representation of RCTs, confirming the 
beneficial effect of corticosteroids, including a reduction in 
the mortality rate of patients with severe or critical COVID-19 
and the need for mechanical ventilation [83-89]. The Cochrane 
collaboration updates through an ongoing systematic review 
approach the evidence on the efficacy and safety of CS in 
the treatment of people with COVID-19. In the latest update 
(August 2021), 11 randomized clinical trials with 8,075 par-
ticipants, completed by April 16, 2021, were included [83]. The 
results showed moderate certainty evidence for the likelihood 
of CS slightly reducing all-cause mortality in persons hospi-
talized for symptomatic COVID-19. In addition, there was low 
certainty evidence for a reduction in ventilator-free days. No 
meta-analyses on quality of life and adverse effects were per-
formed, due to high risk of bias, heterogeneous definitions, and 
lack of information. Nor was it possible to identify published 
RCTs on non-hospitalized patients with mild or asymptomatic 
disease treated with CS, so that, at present, there is no evidence 
in this regard [83]. We identified 42 ongoing and 16 completed 
but unpublished RCTs in trial registries that point to possible 
changes in effect estimates and certainty of evidence in the 
future. 

CS have become first-line treatment for hospitalized pa-
tients with COVID-19. However there are still unresolved ques-
tions regarding the treatment of COVID-19 infection with CS:
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WHAT ARE THE MAIN UNCERTAINTIES IN THE 
VACCINE ISSUE?

The uncertainties have to do with the evolution of the 
pandemic itself, the characteristics of the vaccines and the re-
sulting immunity. The well-documented historical experience 
of how and when respiratory virus pandemics ended is very 
limited and corresponds mainly to influenza pandemics. The 
two major pandemics, the “Russian” influenza pandemic at the 
end of the nineteenth century [103] and that of the 1918 influ-
enza, ended in the absence of vaccines, and the return to nor-
mal life occurred very quickly. However, it is not known what 
exactly was the virus causing the “Russian” pandemic and why 
both pandemics were relatively short-lived: the “Russian” one 
had only a few waves in about four years, and the 1918 one 
had three waves in three years. It seems that the H1N1 virus 
responsible for the 1918 pandemic continued to circulate until 
1957, and then disappeared and re-emerged in 1977. The rea-
sons for this behavior of the virus are also not well known. For 
all these reasons, we do not know when or how the coronavi-
rus pandemic will end. We do not know when, partly because 
we do not know whether a new variant will be selected that, 
in addition to being highly transmissible (in order to replace 
omicron), has some escape from the immunity generated by 
natural infection or vaccination. And we do not know how, i.e. 
whether the virus will disappear or whether, as seems more 
likely, it will remain with us endemically, and perhaps mani-
fest itself mainly in winter when people concentrate their lives 
indoors.

If SARS-CoV-2 infection remains endemic (most likely be-
cause there is beginning to be evidence of animal reservoirs, 
such as deer), it seems reasonable to maintain a medium- to 
long-term vaccination strategy. The question is who to vac-
cinate, how often to vaccinate, and with what type of vac-
cines. If the severity of infection in the population as a whole 
is similar or less than that of omicron, it seems reasonable 
to revaccinate (or give booster doses) only to those who are 
vulnerable to the most severe forms of the disease, because: 
a) they have a certain degree of immunosuppression accom-
panied by a poor response to vaccination, or b) even if they 
have a good response to previous vaccination, they are very 
old and have high comorbidity that causes them to lose immu-
nity fairly quickly. In the rest of the population it would not be 
essential to revaccinate or administer a booster, because there 
is accumulating evidence that cellular immunity (the most im-
portant to avoid severe disease) is reasonably well maintained 
for a long time against all known variants of SARS-CoV-2, and 
is improved with repeated contact with the virus or vaccine 
boosters [104-106]. 

The frequency of vaccination or booster will depend on 
the duration of immunity in vulnerable persons, on the ap-
pearance of new variants with certain vaccine escape, and on 
the interaction between these last two variables. It is too early 
to tell, but from recent experience on the loss of vaccine effec-
tiveness with the usual vaccines so far and especially the high 
efficacy of boosters reducing symptomatic and severe infec-

pact. But this idea is generated in the absence of evidence and 
therefore in the absence of scientific evidence.

There has been much speculation, with the term 
“African paradox” being used because of the low prevalence 
of COVID-19. There are different theories that have tried 
to explain this fact: a high exposure to other coronaviruses 
that would make them cross-immune, that the population is 
younger and therefore less vulnerable, or that the experience 
during the Ebola crisis would have allowed public health 
agencies throughout Africa to better contain COVID-19 [94] 
and that certain live attenuated vaccines (BCG vaccine, oral 
polio vaccine and measles vaccine) would have created non-
specific innate immunity that would also protect against 
COVID-19 [95-97]. But the reality seems very different from 
these theories and most likely there is an under-diagnosis, 
with little data available, mainly due to lack of resources. Most 
of the data on the impact of the pandemic come from South 
Africa, documenting more than 750,000 cases, more than 
20,000 deaths and a case fatality rate of 2.7% [98-100].

In a cross-sectional study, conducted in November 2020 
in Nairobi, Kenya [101], including 1,164 individuals, the adjust-
ed seroprevalence was 34.7%. Half of the enrolled households 
had at least one positive participant. COVID-19 in that study 
was 2 times more frequent in persons aged 20-59 years than 
in those aged 0-9 years. Infection case fatality rates were 40 
per 100,000 infections, being higher in persons older than 60 
years. According to this work, more than one-third of Nairobi 
residents had been exposed to SARS-CoV-2 in November 2020, 
but with a case fatality rate 10 times lower than that reported 
in Europe and the U.S. The national surveillance system detect-
ed 2.4% of all SARS-CoV-2 infections in Nairobi, reflecting an 
underestimation ratio of 42:1.

A paper providing routine surveillance data in Zambia has 
been published in February 2022 [102]. Since 2017 this group 
has been conducting systematic postmortem surveillance for 
respiratory pathogens among deceased infants in Lusaka, Zam-
bia. When the pandemic breaks out, they employ such systems 
for SARS-CoV-2 detection. The study was conducted from June 
to September 2020 (3 months). A total of 372 deceased patients 
were included, with PCR available in 364 (97.8%). SARS-CoV-2 
was detected in 58/364 (15.9%) at the recommended cycle 
threshold value of <40 and in 70/364 (19.2%) when amplified 
at any PCR detection level. None of the patients were tested 
before death. The prevalence of mortality in Zambia, based on 
the data reported in this paper, is surprisingly high. Deaths from 
COVID occurred across a broader age spectrum than reported 
elsewhere and were concentrated in persons younger than 65 
years, aged 20 to 59 years. Ten percent (7/70) of deaths occurred 
in children, including three infants. No differences by sex were 
found. The most common conditions were identified in at least 
10% of the cohort: tuberculosis (31%), hypertension (27%), HIV/
AIDS (23%), alcohol consumption (17%) and diabetes (13%). This 
study, with limitations but well conducted, puts the spotlight on 
the need to establish prevalence in this continent, because if the 
data obtained were generalizable, the impact of COVID-19 in Af-
rica would have been considerably underestimated.
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logical alterations in the CT, with 10% of totally established 
fibrosis and around 15% with persistent interstitial infiltrate 
[116]. A substudy published by one of the participating hospi-
tals shows even higher figures of pulmonary fibrosis, reaching 
21% and ground glass pattern in 30% [117]. Also from the CI-
BERESRESUCOVID cohort, there are recent data from a sub-
group of 67 subjects showing fibrosis data at 6 months in CT, 
with figures above 30% and already without any modification 
in relation to the previous data at 3 months [118]. Another 
series, with data at 6 months, confirms a high incidence, be-
tween 30 and 50%, of pulmonary fibrosis with functional im-
pairment in very severe patients, with lower figures of 20% in 
patients with moderate disease [119].

The figures are confirmed in studies that are primarily 
radiological based but which relate imaging changes to func-
tional impairment and find established fibrosis patterns in 
35% of patients, most of whom also have impaired diffusion 
capacity. when the studies are exclusively radiological [120]. 
Finally, we have at least one series of patients with follow-up 
at 3, 6, 9 and 12 months. These patients, severe but not requir-
ing invasive mechanical ventilation, at 12 months presented a 
ground glass interstitial pattern in 24% of the cases, with al-
tered diffusion capacity, but not severe fibrosis. Of greatest in-
terest is that the changes did not change after the 9th month 
of life [121]. 

As for the treatment of post-COVID-19 pulmonary fibro-
sis, the drugs used in the treatment of idiopathic pulmonary 
fibrosis are being used in practice, but there is no evidence 
of their efficacy. A population-based study conducted in Ko-
rea has shown that idiopathic pulmonary fibrosis is associat-
ed with an increased incidence of COVID-19 [122] and very 
recently a bioinformatics analysis study has hypothesized 
that post-COVID fibrosis may share gene networks with id-
iopathic pulmonary fibrosis [123]. Studies are underway to 
evaluate the efficacy of pirfenidone (IL-6 inhibitor) and 
nintedanib (IL-1 inhibitor) [124] and other molecules with 
antifibrotic capacity [125]. In patients with terminal disease, 
the therapeutic option is transplantation, although so far the 
number of reported cases of this procedure in patients with 
post-COVID lung lesions is not high. Only one case has been 
reported in Spain, which has not been published in scientific 
journals. We have a multicenter and multinational series of 
12 cases, with good results [126] and very recently a large 
American series has been published with 214 cases of COV-
ID-19 patients transplanted between October 2020 and Sep-
tember 2021, which corresponds to 7% of the total number 
of transplants performed in the United States in that period 
of time. Of these, 140 cases were performed in unresolved 
acute situation and 74 in already chronic fibrosis. It should 
be noted that 118 patients were on ECMO and 97 on me-
chanical ventilation. Survival at 3 months was 95%, which 
should be considered a good result [127]. There is no doubt 
that transplantation has to be considered in end-stage lung 
disease secondary to COVID-19 and some clear protocols for 
its performance have already been published [128].

tion, it is possible that the frequency should be at least annual. 
Finally, the ideal is to use sterilizing vaccines, because they re-
duce the risk of infection (and therefore community transmis-
sion) more than the current ones, which are only neutralizing; 
but sterilizing vaccines have not yet been fully developed, nor 
their efficacy tested, nor their costs evaluated. In the medium 
term, emphasis should be placed on vaccines that are easy to 
store, that generate longer-lasting protection than the cur-
rent ones derived from mRNA technology, that are simple to 
manufacture and less costly, such as some based on tradition-
al technologies that are being approved very recently. Finally, 
they should protect against any new variant of SARS-CoV-2. 
We will see if all this comes to fruition.

WHAT DO WE KNOW ABOUT THE LONG-TERM 
IMPACT OF COVID-19 ON LUNG FUNCTION?

One of the major medium and long-term complications in 
patients who have suffered SARS-CoV-2 infection is the devel-
opment of interstitial disease with pulmonary fibrosis, whose 
pathogenesis is linked to the existence of acute respiratory 
distress syndrome, but in which capillary thrombosis, drug tox-
icity and, where appropriate, the use of ECMO could also be in-
volved. This had already been reported in relation to outbreaks 
of SARS-CoV-1 and MERS, in which series of patients followed 
over the long term have shown the presence of radiological 
alterations or functional deterioration in up to 30% of patients 
with a history of hospitalization with or without admission to 
the ICU [107,108].

The radiological pattern of interstitial disease with ground 
glass image and fibrosis appears already at the time of dis-
charge, mainly, but not exclusively, in patients who have sur-
vived severe and critical illness. Studies published at the be-
ginning of the pandemic show that between 50 and 75% of 
patients who suffered severe or critical illness have alterations 
in pulmonary function in the first month after discharge [109, 
110] and that this alteration is related to the degree of radi-
ological involvement. Already in studies at 3-4 months after 
discharge, the radiological alteration figures are higher than 
45% with pulmonary function alteration ranging between 20 
and 70%, but this depends on the severity of the acute disease 
[111]. Thus, in a study carried out in patients with mild disease 
and previous normal lung function, no functional alterations 
were observed at 3 months after the disease [112]. In studies 
stratifying by severity, the occurrence of interstitial disease is 
clearly related to the severity of the disease, such that in se-
vere and very severe patients, severe fibrosis is observed above 
35%, while in moderate disease, interstitial changes are mild 
[113,114]. In very severe and critical patients discharged from 
the ICU, the number of radiological and functional alterations 
in some series reaches up to 50% of the cases [115]. 

One of the most important series available is that of the 
Spanish CIBERESUCICOVID study, with 1,255 patients dis-
charged from the ICU, for whom 3-month follow-up data have 
been published. In 65% of the cases, diffusion capacity alter-
ation persists and more than 93% of the cases present radio-
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