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ABSTRACT
Several western countries have initiated the return to pre-pandemic life with 
the reduction in the number of severe infections and deaths despite of the high 
infectivity of the Omicron B2 variant. This is occurring amid complaints from the 
population tired of the restrictions due to COVID-19, the consequent economic and 
labor problems and with an antivaccine sector with an important presence. SARS-
CoV-2 will not disappear, new variants will emerge, and it will be necessary to be 
alert to its threats and design new vaccines. However, human beings are learning 
the measures to prevent infection, the importance of self-protection and of the 
family, and the surveillance of the virus. Imperfect vaccines have been developed 
that require boosters at relatively short intervals. However, many countries are 
not yet prepared to face the pandemic - now endemic - due to overconfidence in 
the eventual disappearance of the virus, lack of human and economic resources 
for better health care, and corruption. Women are more sensitive to viral infection 
and is getting vaccinated to avoid serious infection and death. Evidence finds that 
pregnant women with COVID-19 suffer more miscarriages, preterm deliveries, and 
intrauterine and perinatal death. The placenta is the unit most compromised in its 
defense of the fetus. The resulting placentitis causes placental insufficiency and 
fetal hypoxic-ischemic injury. Newborns are protected by the passage of maternal 
antibodies, with a longer duration of those originated by vaccines. Much remains 
to be known about the future of SARS-CoV-2 infection. But a complex and shocking 
problem resulting from the infection is already a reality – the prolongation of multi-
organ damage, even with mild disease, mainly in the cardiovascular, pulmonary, and 
cerebral systems, as well as the alteration of mental health and shortening of life.
Key words: Coronavirus SARS-Cov-2, COVID-19, Pandemic, Endemic, Long-COVID, 
Gestation, Peru.

RESUMEN
Varios países occidentales han iniciado la vuelta a la vida prepandemia al disminuir el 
número de infectados severos y muertes a pesar de la gran infectividad de la variante 
ómicron B2. Esto ocurre en medio de reclamos de la población cansada de las 
restricciones por el COVID-19, los problemas económicos y laborales consecuentes y 
con un sector antivacuna con importante presencia. El SARS-CoV-2 no desaparecerá, 
se presentarán nuevas variantes y se deberá estar alerta a sus amenazas y diseñar 
nuevas vacunas. Sin embargo, el ser humano está aprendiendo las medidas para 
no infectarse, la importancia de la autoprotección y de la familia, y la vigilancia del 
virus. Se ha logrado vacunas aún imperfectas que requieren refuerzos en intervalos 
relativamente cortos. Pero, muchos países no están aún preparados para enfrentar 
la pandemia -ahora endemia-, por demasiada confianza a una eventual desaparición 
del virus, la falta de recursos humanos y económicos para una mejor atención en 
salud, corrupción. La mujer es más sensible a la infección viral y se está haciendo 
vacunar para evitar la infección grave y muerte. La evidencia encuentra que la 
gestante con COVID-19 sufre más abortos, partos pretérmino y muerte intrauterina 
y perinatal. La placenta es la unidad más comprometida en su defensa al feto. La 
placentitis resultante causa insuficiencia placentaria y lesión hipóxico-isquémica 
fetal. Los recién nacidos tienen protección dada por el pasaje de anticuerpos 
maternos, con mayor duración los originados por las vacunas. Aún queda mucho 
por conocer sobre el futuro de la infección por SARS-CoV-2. Pero ya es realidad 
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In recent weeks, the number of new coronavirus 
cases and deaths has continued to decline world-
wide, with only the Western Pacific showing an 
increase. This may be due to more people hav-
ing antibodies provided by vaccines and by the 
viral infection itself. According to estimates from 
blood tests that reveal antibodies from corona-
virus infection, the U.S. Centers for Disease Con-
trol and Prevention (CDC) consider more than 
140M Americans (about 43 percent of the coun-
try) have had coronavirus. The blood tests count 
only antibodies from natural infection, including 
asymptomatic. Antibodies to the virus was lower 
in older age groups, with children having a sero-
prevalence of about 58 percent compared to 23 
percent for those over the age of 65(1).

In the United Kingdom, Primer Minister Boris 
Johnson has hailed the British people for pulling 
through two of the “darkest years” since the Sec-
ond World War as he brought the curtain down 
on the age of COVID lockdown laws. But he also 
axed all remaining rules and said it was too soon 
to declare victory over COVID just yet as more 
variants loom(2). Although this process is occur-
ring with much expectation in the Nordic coun-
tries, we should consider that we are not enter-
ing the same “normality” that we left when the 
new coronavirus started COVID-19. Many have 
even lost entire families and suffer chronic grief 
over the loss of loved ones, and others have de-
veloped post-traumatic stress disorder due to 
experiences with the disease. Many people are 
tired of the virus and protest the restrictions 
that still exist, driving the governments’ decision 
to lift the restrictions and return to “normalcy”. 
In addition, many people have developed resil-
ience.

Which countries are best prepared to deal 
With the pandemic?

National rates of COVID-19 infection and fatality 
have varied dramatically since the onset of the 
pandemic. The factors that explained the great-
est variation in COVID-19 infection and fatality 

rates (IFR) in 177 countries over the same peri-
od were the age profile of the country (46·7% of 
variation), gross domestic product-GDP per cap-
ita (3·1% of variation), and national mean body 
mass index (BMI) (1·1% of variation). 44·4% (29·2–
61·7) of cross-national variation in IFR could not 
be explained. Measures of trust in the govern-
ment and interpersonal trust, as well as less 
government corruption, had larger, statistically 
significant associations with lower standardized 
infection rates and with higher COVID-19 vac-
cine coverage. If all countries had a national BMI 
equal to or less than that of the 25th percentile, 
standardized IFR would be reduced by 11·1%. 
Increasing health promotion for key modifiable 
risks is associated with a reduction of fatalities(3).

Strong protections against this coronavirus over 
the past two years have occurred through the 
tests, vaccine rollouts, new treatments, and the 
best scientific understanding of what this virus 
can do. An active epidemiological surveillance 
program in specific geographical areas consists 
of education about the virus, an intense genom-
ic surveillance plan of the virus in the commu-
nity - including a permanent study of sewage 
systems -, strengthening of the vaccination 
program, judicious use of masks and diagnostic 
tests, preparation of the health system to react 
to eventualities, rapid use of available drugs 
against infection, monitoring of the number of 
cases, hospitalizations, admissions to the ICU 
and deaths.

However, the return to pre-pandemic “normal-
ity” is resulting in a lack of protection for vul-
nerable people, such as those with comorbidity, 
the immunocompromised, those with cancer, 
among others. For at least 7 million immuno-
compromised people in the United States—a 
number that’s already larger than the popula-
tions of 36 states-, the end of public-health pro-
tections means their lives are further curtailed. 
That number does not include the millions more 
who have diseases that also hamper immunity, 
such as AIDS and at least 450 genetic disorders. 
Close to 3 percent of U.S. adults take immuno-
suppressive drugs, either to treat cancers or au-
toimmune disorders or to avoid rejecting trans-
planted organs or stem cells. Should they get 
infected, their risk of hospitalization is higher, 
and their risk of death is one in ten. Flexible work 
policies, availability of testing and treatment, 
and paid leave will change. And perhaps worst 

un problema complejo e impactante producto de la 
infección - la prolongación de los daños multiorgánicos 
ocurridos, aún con enfermedad leve, principalmente en 
los sistemas cardiovascular, pulmonar y cerebral, así 
como la alteración de la salud mental y el acortamiento 
de la vida.
Palabras clave. Coronavirus SARS-Cov-2, COVID-19, 
Pandemia, Endemia, COVID prolongado, Gestante, Perú.
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of all, immunocompromised people are begin-
ning to be dismissed outright by their friends, 
relatives, and colleagues(4).

In a population-based study involving 358,487 
adult patients with cancer in 2020, in Ontario, 
Canada, at the start of the pandemic, there was 
an immediate 34.3% decline in the estimated 
mean cancer detection volume for melanoma 
and cervical, endocrinologic, and prostate can-
cers. Incidence rates have not yet returned to 
prepandemic levels(5). The same is happening 
with sexual and reproductive health prevention 
measures and access to contraception.

types of sars-coV-2 tests

Three types of COVID-19 test continue to have 
a crucial role in the transition from pandemic 
response to pandemic control. Molecular tests 
such as PCR are highly sensitive and specific at 
detecting viral RNA, for confirming diagnosis in 
symptomatic individuals and for activating pub-
lic health measures. Antigen rapid detection 
tests detect viral proteins and, although less 
sensitive than molecular tests, they are easier 
and faster to do, are lower in cost, and detect 
infection in those at risk of transmitting the vi-
rus to others. As such, antigen rapid detection 
tests can be used for screening individuals at en-
hanced risk of infection, to protect people who 
are clinically vulnerable, to ensure safe travel 
and the resumption of schooling and social ac-
tivities, and to enable economic recovery. With 
vaccine roll-out, antibody tests (which detect the 
host's response to infection or vaccination) can 
be useful surveillance tools to inform public pol-
icy but should not be used to provide proof of 
immunity, as the correlates of protection remain 
unclear(6).

omicron Variant and properties

The Omicron variant is a variant of SARS-CoV-2, 
which causes the disease COVID-19. Present 
during the last months, Omicron’s altered entry 
pathway leads to more rapid replication in the 
nasal epithelium, but less in the lower segments 
(lung). Previous SARS-CoV-2 isolates and vari-
ants, such as Delta, only enter cells efficiently by 
binding ACE2 and activating fusion via cell-sur-
face protease TMPRSS2. This allows them to en-
ter at the cell surface and bypass the endosome, 
where potent restriction factors are enriched. 

Omicron, conversely, is able to enter cells in both 
a TMPRSS2-dependent and -independent man-
ner, having evolved the ability to avoid endoso-
mal restriction. Hospitalization rates appear to 
be lower (50% to 80% lower), and cellular immu-
nity (CD4+ and CD8+ T lymphocytes) would be 
preserved after vaccination, allowing it to cope 
with severe disease(7).

And a new strain of Covid dubbed "Omicron's sis-
ter" spreads 33 per cent faster, but it is no more 
severe. The sub-lineage is known as BA.2. Ini-
tial studies from Denmark, where the sub-vari-
ant has spread quickly and makes up half of all 
Omicron cases, shows no difference in hospital-
ization risk. BA.2 is missing a key mutation that 
allows labs to discover and then flag up cases, 
which could make it harder to track(8). It also 
possesses immune-evasive properties that fur-
ther reduce the protective effect of vaccination 
against infection. But both booster-vaccinated 
and fully vaccinated individuals are less like to 
get infected and transmit either subvariants(9). 
Few people contracted BA.2 after infection with 
BA,1, indicating vaccination does give some pro-
tection.

The emergence of new variants with varying 
degrees of immune evasion is just a matter of 
time. Scientists are seeking to find out when the 
next variant of concern will emerge, whether it 
will cause severe disease and how it will cope 
against our arsenal of vaccines(10,11).

Genetic risk factors for seVere coVid

Several genetic variants are associated with an 
increased risk of developing severe COVID-19 
requiring critical care or hospitalization. A study 
used whole genome sequencing in 7,491 criti-
cally ill cases compared with 48,400 controls to 
discover and replicate 23 independent variants 
that significantly predispose to critical Covid-19. 
They identified 16 new independent associa-
tions, including variants within genes involved in 
interferon signaling (IL10RB, PLSCR1), leucocyte 
differentiation (BCL11A), and blood type antigen 
secretor status (FUT2). There was evidence im-
plicating multiple genes, including reduced ex-
pression of a membrane flippase (ATP11A), and 
increased mucin expression (MUC1), in critical 
disease. Mendelian randomization provided ev-
idence in support of causal roles for myeloid 
cell adhesion molecules (SELE, ICAM5, CD209) 
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and coagulation factor F8, all of which are po-
tentially druggable targets. At least two distinct 
mechanisms can predispose to life-threatening 
disease: failure to control viral replication, or an 
enhanced tendency towards pulmonary inflam-
mation and intravascular coagulation(12).

reinfections With coVid-19

Recent evidence suggests that “natural” 
COVID-19 protection depends on many factors, 
including when the infection happened, the vari-
ant involved, whether someone has been boost-
ed or not, and the overall strength of their im-
mune system(13).

Natural infection with severe acute respirato-
ry syndrome coronavirus 2 (SARS-CoV-2) elicits 
strong protection against reinfection with the 
B.1.1.7 (Alpha), B.1.351 (Beta), and B.1.617.2 (Del-
ta) variants. However, the B.1.1.529 (Omicron) 
variant harbors multiple mutations that can 
mediate immune evasion. The effectiveness of 
previous infection in preventing reinfection was 
estimated to be 90.2% against the Alpha variant, 
85.7% against the Beta variant, 92.0% against 
the Delta variant, and 56.0% against the Omi-
cron variant. The effectiveness with respect to 
severe, critical, or fatal Covid-19 was estimated 
to be 69.4% against the Alpha variant, 88.0% 
against the Beta variant, 100% against the Del-
ta variant, and 87.8% against the Omicron vari-
ant(14).

Vaccination - effectiVeness and duration 
– breakthrouGh infections

Vaccination has been associated with a smaller 
reduction in transmission of the Delta variant 
than of the Alpha variant, and the effects of 
vaccination decreased over time (by 12 weeks 
in index patients who had received ChAdOx1 
nCoV-19 and attenuating substantially in those 
who had received BNT162b2). PCR Ct values at 
diagnosis of the index patient only partially ex-
plained decreased transmission(15).

Vaccine effectiveness against COVID-19 beyond 
6 months remains incompletely understood. A 
study investigated the effectiveness of COVID-19 
vaccination against the risk of infection, hospi-
talization, and death during the first 9 months 
after vaccination for the total population of 
Sweden. The cohort comprised all individuals 

vaccinated with two doses of ChAdOx1 nCoV-19, 
mRNA-1273, or BNT162b2, and matched unvac-
cinated individuals, until October 4, 2021. For 
the outcome SARS-CoV-2 infection of any severi-
ty, the vaccine effectiveness of BNT162b2 waned 
progressively over time, from 92% at 15–30 days 
to 59% from day 181 onwards. Waning was also 
slightly slower for heterologous ChAdOx1 nCoV-
19 plus an mRNA vaccine. With respect to severe 
COVID-19, vaccine effectiveness seemed to be 
better maintained, although some waning be-
came evident after 4 months(16).

Estimates of COVID-19 mRNA vaccine effective-
ness have declined because of waning vaccine 
induced immunity over time, possible increased 
immune evasion by SARS-CoV-2 variants or a 
combination of these and other factors. CDC 
recommends that all persons aged ≥12 years re-
ceive a third dose (booster) of an mRNA vaccine 
≥5 months after receipt of the second mRNA 
vaccine dose and that immunocompromised 
individuals receive a third primary dose. All un-
vaccinated persons should get vaccinated as 
soon as possible and should receive a third dose 
when eligible(17).

We are aware that the newly emerged B.1.1.159 
(Omicron) variant of severe acute respiratory 
syndrome coronavirus 2 has many changes(32) in 
its spike protein relative to that of the original 
virus (Wuhan-hu-1), particularly in the recep-
tor-binding domain and the N-terminal domain, 
the primary targets of neutralizing antibodies. 
Although findings indicate that the Omicron 
variant shows an unprecedented degree of neu-
tralizing antibody escape, they also suggest that 
boosting and promoting affinity maturation of 
antibodies in persons who have previously been 
infected or vaccinated, with the use of existing 
Wuhan-hu-1–based vaccine immunogens, will 
provide additional protection against infection 
with the Omicron variant and subsequent dis-
ease(18).

Many persons remain unvaccinated. A study 
used weekly publicly available CDC data from 
26 U.S. jurisdictions, which include COVID-19 
death rates by age and vaccination status, to es-
timate the number of excess deaths that might 
have been averted by vaccination from May 30 
to December 4, 2021, among unvaccinated per-
sons > 18 years old. There were an estimated 
83,400 excess deaths among the unvaccinated 
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populations, the largest number in people aged 
65–79 years old (34.7%), followed by those 50-64 
years old (31.1%). Extrapolated to the U.S. popu-
lation, the researchers estimated approximately 
135,000 excess deaths during the study period 
in persons >18 years old(19).

In a cross-sectional assessment of 816 unvacci-
nated healthy adults (mean age, 48) recruited 
on social media, researchers assessed antibody 
status arising from SARS-CoV-2 infection rath-
er than from vaccination. Although evidence of 
natural immunity in unvaccinated healthy U.S. 
adults up to 20 months after confirmed COVID-19 
infection is encouraging, it is unclear how these 
antibody levels correlate with protection against 
future SARS-CoV-2 infections, particularly with 
emerging variants. In addition, the results sug-
gest that many patients who say “I know I had 
COVID” — but without a confirmed diagnosis — 
weren't infected with SARS-CoV-2(20).

A study evaluated COVID-19 incidence and death 
rates among unvaccinated and fully vaccinated 
adults with and without booster doses during pe-
riods of Delta and Omicron variant emergence. 
The highest impact of booster doses against 
infection and death compared with full vaccina-
tion without booster doses was recorded among 
persons aged 50-64 and ≥65 years. Eligible per-
sons should stay up to date with COVID-19 vacci-
nations(21). In Peru, so far only 38% of the popu-
lation > 12 years of age has been vaccinated with 
the three doses and 40% of children have been 
vaccinated. It is estimated that 80% of deaths 
due to COVID-19 have been among older adults; 
most of them had only received two doses(22).

Researchers consider SARS-CoV-2 is specializing 
by increasing the affinity of the spike protein to 
its receptor, angiotensin-converting enzyme 2 
(ACE2). In addition to increases in infectivity and 
transmission, another important consequence 
is neutralizing antibodies; serum samples have 
reduced capability to block spike–ACE2 binding 
because they are outcompeted by the increasing 
affinity of the virus for ACE2, providing an “affinity 
escape” in contrast with a serotype escape. Con-
sequently, vaccines should be optimized not only 
by considering antigenic variation but also by in-
creasing the affinity of antibody responses(23).

Frequency oF SArS-coV-2 breAkthrough 
inFectionS in Fully VAccinAted indiViduAlS

The frequency of SARS-CoV-2 breakthrough 
infections in fully vaccinated individuals in-
creased with the emergence of the Delta vari-
ant, particularly with longer time from vaccine 
completion. However, whether breakthrough 
infections lead to onward transmission remains 
unclear. In a study involving 125 patients com-
prised of 72 vaccinated and 53 unvaccinated 
individuals, to assess the levels of infectious 
virus in vaccinated and unvaccinated individu-
als, protection from culturable infectious virus 
waned significantly starting at 5 months after 
completing a 2-dose regimen of mRNA vac-
cines(7).

In short, vaccines are not 100% effective in pre-
venting infection, so some of the fully vaccinated 
people will be infected by COVID-19 anyway.

treatment for coVid-19 infection

Remdesivir, from Gilead Laboratories, was the 
first drug against Covid-19 approved by the U.S. 
FDA for emergency use in July 2020. This mole-
cule inhibits viral replication in cultures. It is cur-
rently only used within 7 days of symptom onset 
in COVID-19 patients with low-flow oxygen re-
quirements. Appears to be effective against the 
Omicron variant(24).

Molnupiravir is a small-molecule oral antivi-
ral product that is active against severe acute 
respiratory syndrome coronavirus 2. In a ran-
domized study with 1,433 participants, early 
treatment with molnupiravir reduced the risk of 
hospitalization or death in at-risk, unvaccinat-
ed adults with COVID-19(25). Molnupiravir, from 
Merck Laboratories, is also effective in vitro 
against the Omicron variant.

Pfizer Laboratories' Paxlovid, protease inhibi-
tor PF-07321332, administered with ritonavir, 
reduces the risk of hospitalization and death by 
89% when used within three days of symptom 
onset. The Paxlovid pill is authorized for emer-
gency use in children 12 years of age and older 
and there are no oral antiviral treatments for 
younger children.



José Pacheco-Romero

6   Rev Peru Ginecol Obstet. 2022;68(1)

Monoclonal antibodies (MCAs) are immunoglob-
ulins that specifically target the virus's spicule 
protein, attach to, and block the binding of SARS-
CoV-2 to cellular receptors. Regdanvimab and 
the combination of casirivimab and imdevimab 
received European Medicines Agency (EMA) 
approval; they show reduced 28-day mortality, 
reduced progression to mechanical ventilation 
and reduced hospitalization to a median of 4 
days. Sotrovimab should be effective against the 
Omicron variant. Tocilizumab is an MCA against 
the interleukin-6 receptor (IL-6R) that has shown 
earlier cessation of ventilatory support and re-
duced mortality in COVID-19 patients, especial-
ly with low-flow and high-flow oxygen therapy, 
when administered 1 to 2 days after hospital 
admission. Similar results have been obtained 
with sarilumab(24). Early laboratory data hint that 
sotrovimab could lose effectiveness against the 
rapidly spreading BA.2 variant. US regulators 
have given emergency approval to another MCA, 
bebtelovimab, that inhibits both the original 
Omicron strain and BA.2 in laboratory assays(26). 
Recently, the Food and Drug Administration has 
halted the use of two COVID-19 monoclonal an-
tibody therapies -Regeneron Pharmaceuticals 
[casirivimab and imdevimab] and Eli Lilly [bam-
lanivimab and etesevimab] - because they are 
ineffective against the dominant Omicron vari-
ant(27).

Unfractionated heparin has anticoagulant, an-
tiviral and anti-inflammatory effects by neu-
tralizing chemokines, cytokines, and others. 
Hospitalized patients with COVID-19 should re-
ceive antithrombotic prophylaxis with low mo-
lecular weight heparin (enoxaparin, dalteparin, 
tinzaparin, certoparin, nadroparin), if there are 
no contraindications, since arterial and venous 
thromboembolism are common complications 
of coronavirus infection. Fondaparinux is an 
alternative. Do not administer therapeutic anti-
coagulation without indication in intensive care 
patients.

Dexamethasone is indicated with the onset or 
worsening of oxygen dependence. Early use is 
unlikely to be beneficial; rather, it may be det-
rimental.

In a retrospective and non-randomised nation-
wide Swedish registry-based study, 14,685 wom-
en between 50 and 80 years of age were included 
in a study with 11,923 (81%) in the control group; 

227 (2%) women in group 1 were women with 
previously diagnosed breast cancer and receiv-
ing endocrine therapy – ‘decreased systemic es-
trogen levels’, and 2,535 (17%) women in group 
2 were women receiving hormone replacement 
therapy (HRT) – ‘increased systemic estrogen 
levels’. In this study, estrogen supplementation 
in postmenopausal women was associated with 
a decreased risk of dying from COVID-19. Further 
randomised intervention trials are warranted(28).

Although vaccines remain the most important 
way to curb the pandemic, there is still a des-
perate need for better therapies to treat people 
who cannot - or choose not - access the vaccines, 
whose immune systems cannot respond fully to 
vaccination, or who experience breakthrough in-
fections.  Hundreds of COVID-19 drug trials are 
underway around the world, and the US Nation-
al Institutes of Health (NIH) ACTIV programme 
has included more than 30 studies looking at 
possible treatments(29).

on lonG coVid 

Having COVID-19 with a mild clinical course 
does not prevent the possibility of presenting 
long-term complications, since the disease is a 
systemic infection, with multiple pathways to 
produce short-term damage. It attacks not only 
the respiratory system, but also other areas, 
such as the brain, heart, liver, intestine, testes, 
and lymph nodes. In the CoVHORT study, limited 
to patients who did not require hospitalization, 
68% prevalence of 1 or more COVID-19 symp-
toms was found at 30 days, which increased 
to 77% at 60 days. These findings are consis-
tent with other cohorts with longer follow-up 
time, which found that 61% of patients who had 
COVID-19 continued to have symptoms up to 6 
months later. Fatigue has been described in 14% 
to 70% of patients up to 6 months after infection 
and is associated with poor quality of life and ac-
tivity limitation. Other implications are anosmia 
and parosmia, with decreased desire and ability 
to eat, weight gain or loss, decreased social in-
teractions(30).

Other researchers used a U.S. Medicare Ad-
vantage insurance database to identify 88,000 
older patients (age, ≥65) with COVID-19; 27% 
were hospitalized. One third of these patients 
sought medical attention for problems that ei-
ther emerged during the postacute period (lat-
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er than 20 days after diagnosis of COVID-19) or 
began during the acute period and continued 
into the postacute period. Compared with pro-
pensity-matched controls, the proportion of pa-
tients with late sequelae was 11% higher in the 
COVID-19 group overall and was 24% higher in 
the subgroup of hospitalized patients. Risk dif-
ferences were greatest for respiratory failure 
(7.6%) and hypertension (4.4%); hazard ratios 
were highest for respiratory failure, thrombotic 
conditions, and encephalopathy(31). And, in an ex-
ploratory prospective multicenter cohort study 
conducted in ICUs of 11 Dutch hospitals, 452 pa-
tients with COVID-19, aged 16 years and older, 
and alive after hospital discharge were followed 
up for 1 year: 74.3% reported physical symp-
toms, 26.2% reported mental symptoms, and 
16.2% reported cognitive symptoms. The most 
frequently new physical problems were weak-
ened condition (38.9%), joint stiffness (26.3%), 
joint pain (25.5%), muscle weakness (24.8%) and 
myalgia (21.3%)(32).

On the other hand, there is a long-term, substan-
tial rise in risk of cardiovascular disease, includ-
ing heart attack and stroke, after a SARS-CoV-2 
infection, even in mild disease. The risk is elevat-
ed even for those who are under 65 years of age 
and lack risk factors, such as obesity or diabe-
tes. Comparing more than 150,000 veterans in 
the U.S. Veterans Affairs (VA) healthcare system 
who survived for at least 30 days after contract-
ing COVID-19 with two groups of uninfected peo-
ple, people who had recovered from COVID-19 
showed stark increases in 20 cardiovascular 
problems over the year after infection. For ex-
ample, they were 52% more likely to have had a 
stroke than the contemporary control group(33). 
In another study, the same researchers found 
that patients recovering from COVID-19 were at 
significantly elevated risk for all 28 prespecified 
mental health disorders (e.g., anxiety disorders, 
depressive disorders, stress and adjustment dis-
orders, opioid and nonopioid substance abuse 
disorders, neurocognitive decline, sleep disor-
ders). Risks for all diagnoses were elevated sig-
nificantly in those who were not hospitalized for 
acute COVID-19 and were even higher in those 
who were hospitalized. Patients recovering from 
COVID-19 also had significantly greater risks 
than those recovering from seasonal influenza 
and those who had non–COVID-19-related hos-
pitalizations(34).

Vaccines reduce the risk of developing COVID-19, 
but studies disagree on their protective effect 
against long COVID. Neurological rehabilitation 
clinics used to treat about 50 people each week 
with conditions such as chronic pain, Parkinson’s 
disease, and sports injuries. After COVID, now 
they treat another 50–100 people each week with 
issues such as extreme fatigue, breathlessness, 
difficulty concentrating or any of the many other 
symptoms of long COVID. Vaccination might only 
halve the risk of long COVID — or have no effect 
on it at all. The cause of long COVID is as unclear 
as its definition. One possibility is that a reser-
voir of the coronavirus lingers after the acute 
infection in various tissues — such as the intes-
tine, liver, or brain — and continues to cause 
damage. Another possibility is that the broad 
immune response triggered by the initial infec-
tion can generate antibodies and other immuno-
logical reactions against the body’s own tissues. 
Vaccination then further reduces the risk of long 
COVID in those who develop a breakthrough in-
fection by another half.  In October 2021, the UK 
Office for National Statistics, which is collecting 
data on long COVID, reported that the first dose 
of a COVID-19 vaccine was associated with a 13% 
decrease in self-reported long-COVID symptoms 
among those who already had the condition. 
The second dose yielded a further 9% drop rela-
tive to the first(35).

A new report by Dr. Philip Wild, head of clinical 
epidemiology at the Universitätsmedizin Mainz, 
Mainz, Germany, and director of the Mainz Guten-
berg COVID-19 study on persistent COVID-19 re-
mains to be explored. He sees it as a challenge 
to discriminate whether the constellation of more 
than 60 symptoms associated with post-COVID-19 
syndrome - such as fatigue, memory problems or 
sleep disturbances - has such an origin or differ-
ent causes, as is evident from the fact that many 
patients in a cohort of more than 10,000 people 
in Germany have also presented some of its char-
acteristic manifestations despite having no histo-
ry of SARS-CoV-2 infection(36).

Vaccination in Women underGoinG assisted 
fertilization treatment

In a study that included a total of 400 patients 
undergoing IVF during January-April 2021, 200 
vaccinated women and 200 age-matched unvac-
cinated women, COVID-19 mRNA vaccine did not 
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affect the ovarian response or pregnancy rates 
in IVF treatment. Women should be vaccinated 
for COVID-19 prior to attempting to conceive via 
IVF treatments, given the higher risk of severe 
illness in pregnant women(37).

the preGnant Woman and coVid-19 - the 
placenta - the fetus and neWborn

Pregnant women with COVID-19 are at increased 
risk of intensive care unit (ICU) admission, me-
chanical ventilation, and death compared with 
both pregnant individuals without SARS-CoV-2 
infection and nonpregnant adults with COVID-19. 
It remains unknown whether SARS-CoV-2 infec-
tion specifically increases the risk of serious ob-
stetric morbidity. In a retrospective cohort study 
of 14,104 pregnant and postpartum patients 
delivered between March and December 2020 
at 17 US hospitals, mean age 29.7 years, 2,352 
patients had SARS-CoV-2 infection (80.1% tested 
positive in the third trimester, 17.6% in the sec-
ond trimester and 2.3% in the first trimester) 
and 11.752 did not. A composite outcome of ma-
ternal death or serious morbidity related to hy-
pertensive disorders of pregnancy, postpartum 
hemorrhage, or infection other than SARS-CoV-2 
occurred significantly more frequently in individ-
uals with SARS-CoV-2 infection compared with in-
dividuals without SARS-CoV-2 infection (13.4% vs 
9.2%, respectively). All 5 maternal deaths were in 
the SARS-CoV-2 group. SARS-CoV-2 infection was 
not significantly associated with cesarean birth 
(34.7% vs 32.4%). There were 14,471 neonates 
(2,297 delivered by patients who were SARS-
CoV-2 positive during pregnancy and 12,017 de-
livered by patients without SARS-CoV-2). SARS-
CoV-2 exposure was significantly associated with 
preterm birth at less than 37 weeks’ gestation 
and NICU admission. Most of the preterm births 
among patients with SARS-CoV-2 were med-
ically indicated or not resulting from sponta-
neous preterm labor (58.8%). Among live births 
in the exposed group with a SARS-CoV-2 test 
(n = 1,323), 1.2% of neonates tested positive for 
SARS-CoV-2 before discharge(38).

Of the 994,268 obstetric patients in another US 
study cohort, 742,113 (74.6%) delivered prepan-
demic and 252,155 (25.4%) delivered during the 
COVID-19 pandemic. The percentage of short 
postpartum hospitalizations increased among 
all births (28.7–44.5%), vaginal births (25.4–
39.5%), and cesarean births (35.3–55.1%). Al-

though short postpartum hospitalizations were 
more common during the COVID-19 pandemic, 
there was no change in readmission in the un-
adjusted (1.4% vs 1.6%, standardized differ-
ence=0.009) or adjusted (aOR 1.02, 99% credible 
interval 0.97–1.08) analyses for all births or when 
stratified by mode of delivery. Short postpar-
tum hospitalization -less than two midnights for 
vaginal births and less than three midnights for 
cesarean births was significantly more common 
during the COVID-19 pandemic for obstetric pa-
tients with no change in hospital readmissions 
within 6 weeks of postpartum hospitalization 
discharge. The COVID-19 pandemic created a 
natural experiment, suggesting shorter post-
partum hospitalization may be reasonable for 
patients who are self-identified or health care 
professional–identified as appropriate for dis-
charge(39). This experience has been similar in 
Peruvian maternity hospitals.

Perinatal death is an increasingly important 
problem as the COVID-19 pandemic continues, 
but the mechanism of death has been unclear. 
The role of the placenta in causing stillbirth and 
neonatal death following maternal infection with 
COVID-19 and confirmed placental positivity for 
SARS-CoV-2 was evaluated by clinico-pathologi-
cal analysis by a multinational group of 44 peri-
natal specialists from 12 countries. They studied 
placental and autopsy pathology findings from 
64 stillborns and 4 neonatal deaths having pla-
centas testing positive for SARS-CoV-2 following 
delivery to mothers with COVID-19. All 68 placen-
tas had increased fibrin deposition and villous 
trophoblast necrosis and 66 had chronic histio-
cytic intervillositis, the three findings constitut-
ing SARS-CoV-2 placentitis. Sixty-three placentas 
had massive perivillous fibrin deposition. Severe 
destructive placental disease from SARS-CoV-2 
placentitis averaged 77.7% tissue involvement. 
Other findings included multiple intervillous 
thrombi (37%) and chronic villitis (32%). The ma-
jority (63%) of the 30 autopsies revealed no sig-
nificant fetal abnormalities except for intrauter-
ine hypoxia and asphyxia. Among all 68 cases, 
SARS-CoV-2 was detected from a body specimen 
in 16 of 28 cases tested, most frequently from 
nasopharyngeal swabs. Four autopsied still-
borns had SARS-CoV-2 identified in internal or-
gans. In summary, the pathology abnormalities 
composing SARS-CoV-2 placentitis cause wide-
spread and severe placental destruction result-
ing in placental malperfusion and insufficiency. 
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Intrauterine and perinatal death likely results 
directly from placental insufficiency and fetal 
hypoxic-ischemic injury. There was no evidence 
that SARS-CoV-2 involvement of the fetus had a 
role in causing these deaths(40).

Vaccination of the preGnant Woman

COVID-19 vaccination in pregnancy generates 
functional anti-spike (anti-S) IgG antibodies in 
maternal circulation that are detectable in um-
bilical cord blood at birth and can protect the 
newborn and infant from COVID-19. Anti-S IgG 
titers in the umbilical cord are correlated with 
maternal titers and are highest after late sec-
ond and early third trimester vaccination. The 
persistence of vaccine-induced maternal anti-S 
IgG in infant blood has been studied and the 
persistence of infant anti-S IgG after maternal 
vaccination versus natural infection has been 
compared. The study found that most infants 
born to COVID-vaccinated mothers had per-
sistent anti-S antibodies at 6 months, compared 
with infants born to mothers with SARS-CoV-2 
infection. Understanding the persistence of ma-
ternal antibody levels in infants is important be-
cause COVID-19 infections in this age group ac-
count for a disproportionate burden of pediatric 
SARS-CoV-2–associated morbidity and because 
COVID-19 vaccines are not currently planned 
for administration to infants younger than 6 
months(41). 

Regarding vaccination against COVID-19 (Pfiz-
er-BioNTech, Moderna, or Johnson & Johnson/
Janssen), before and during pregnancy, 1,359 
pregnant women blood samples who delivered 
at 34 weeks of gestation or more, including 20 
women who received a booster dose, and 1,362 
umbilical cord samples were associated with de-
tectable maternal anti-spike IgG levels at deliv-
ery. Among women with a history of SARS-CoV-2 
infection, maternal and cord blood antibody re-
sponse achieved with vaccination in early preg-
nancy was comparable with third-trimester vac-
cination in pregnant women without a history 
of SARS-CoV-2 infection. A booster dose in the 
third trimester was associated with maternal 
anti-spike IgG levels greater than third-trimester 
vaccination in women with or without a history 
of SARS-CoV-2 infection(42).

In 2021, the American College of Obstetricians 
and Gynecologists recommended booster dos-

es for pregnant and post-partum women based 
on their increased risk of COVID-19-related 
complications. Unvaccinated pregnant women 
in low-income and middle-income countries 
are at much higher risk of dying from COVID-19 
but are also less hesitant to receive vaccination. 
Furthermore, the absolute reduction in risk fol-
lowing a booster is likely to be small for most 
vaccinated pregnant women who do not have a 
comorbidity. Longitudinal profiling of immuno-
genicity induced by different types of vaccines 
in pregnant women is essential for informing 
booster timing. In the meantime, strategies for 
more equitable distribution of vaccines and 
reduction of vaccination hesitancy among the 
unvaccinated are likely to be more effective in 
reducing COVID-19 complications than offer-
ing boosters to all already-vaccinated pregnant 
women(43).

maternal death in peru and the coVid-19 
pandemic 

The reduction of maternal mortality in Peru was 
prioritized through various strategies to meet 
the commitment of the 2016 Sustainable Devel-
opment Goals. There was a decreasing trend in 
maternal deaths (MD) until 2019, with an average 
weekly notification of 5.8 MD. With the onset of 
the pandemic due to COVID-19, starting in 2020, 
an increase in MD was observed, specifically 
during the II trimester, with 439 MD being no-
tified. This represented an increase of 45.4% (+ 
137) compared to 2019, with an average weekly 
notification of 8.3 MD, surpassing that present-
ed in the last 8 years. 

Now, the CDC of the Ministry of Health (MINSA) 
has reported that, during 2021, 471 maternal 
deaths (MD) were reported, with an increase of 
7.3% (+32) compared to 2020 and with fewer MD 
per week in the last quarter; 130 MD occurred 
due to COVID-19 disease(44). The average weekly 
notification was 11.4 MD -minimum 3 (week 34) 
and maximum 22 (week 09)-, an increase that 
surpassed that presented in the last 12 years. 
Of the MD reported, 63% (297) occurred in the 
first half of the year, coinciding with the peaks of 
mortality due to COVID-19 in women. An excess 
of 96 MD and 128 MD has occurred in 2020 and 
2021, compared to the baseline trend(50) of MD in 
recent years (2016 to 2019), with an increase in 
hypertensive disorders and bleeding. MD due to 
COVID-19 were institutional in 93.1%.
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In mid-June 2021, immunization of pregnant 
women against COVID-19 began in the country. 
As a result, during the III (6.3) and IV (7.1) quar-
ters of 2021, fewer MD per week were reported 
compared to the I (11.1) and II (11.8) quarters, as 
MD caused by COVID-19 decreased (-32.7%).

The average age of the deceased was 30.9 years, 
with a range of 13-48 years. The age group of 
women aged 30-34 years (27.6%) was the most 
affected, while the group aged < 19 years (42; 
8.9%) decreased compared to that observed in 
2020. Regarding MD due to COVID-19, 5 (3.8%) 
deaths occurred in women < 19 years, 76 (58.5%) 
in women aged 20-34 years and 49 (37.7%) in 
women > 35 years. The puerperium represented 
the time with the highest number of MD (66.5%), 
with an increase of 5.5% compared to 2020. The 
puerperal MD due to COVID-19 (80%) was much 
higher than that observed in 2020.

50.8% (226) of MD in 2021 were due to direct 
causes and 49.2% (219) to indirect causes. The 
proportion of direct causes was lower compared 
to what was observed in 2020 (-5.3%) and to the 
five-year period 2015-2019 (-14.2%). From the 
beginning of the pandemic until the I semester 
2021, COVID-19 infection represented the main 
cause of MD (40.4%), displacing the direct causes 
(hemorrhage and hypertensive disorders). How-
ever, in the II semester, there was an increase in 
direct causes, which came to represent 68.4% of 
MD in the country. Hemorrhage (23.4%) and hy-
pertensive disorders (22.8%) returned to being 
the main causes of MD at the national level, dis-
placing COVID-19 disease (8.9%) to third place.

A total of 24.2% (114/471) of MD had a positive 
reactive confirmatory test for COVID-19 infec-
tion. Of this group, 79 had COVID-19 infection 
as the basic cause of death. Regarding maternal 
death and immunization, from week 24 to week 
52 of 2021, 203 MD were reported, 11.8% (24) 
died from COVID-19; 95.8% (23) were not immu-
nized against COVID-19 and 1 deceased had only 
1 dose of COVID-19(44).

closinG

At the beginning of March 2022, the Johns Hop-
kins Coronavirus Resource Center indicates the 
number of SARS-CoV-2 deaths worldwide has 
surpassed 6 million, as we are entering the third 

year of its presence(45). It took the world seven 
months to record its first million deaths from the 
virus after the pandemic began in early 2020. 
Four months later another million people had 
died, and 1 million have died every three months 
since, until the death toll hit 5 million at the end 
of October(46). The number of infected persons 
is close to 450 million and the number of vac-
cination doses administered has reached 10.6 
billion(45).

Although reported COVID-19 deaths between 
January 1, 2020, and December 31, 2021, totaled 
5,94 mil lion worldwide, the COVID-19 Excess 
Mortality Collaborators estimate that 18,2 mil-
lion (95% un certainty interval 17,1–19,6) people 
died world wide because of the COVID-19 pan-
demic (as measured by excess mortality) over 
that period. The number of excess deaths due 
to COVID-19 was largest in the regions of South 
Asia, North Africa and the Middle East, and 
Eastern Europe. At the country level, the high-
est numbers were estimated in India (4,07 mil-
lion), the USA (1,13 million), Russia (1,07 million), 
Mexico (798,000), Brazil (792,000), Indonesia 
(736,000), and Paki stan (664,000)(47).

We conclude this eighth fascicle on the corona-
virus conundrum by noting that the Omicron B2 
variant has proved to be more infectious than 
previous SARS-CoV-2s but causes fewer hospi-
talizations for severe cases and deaths. The pop-
ulation in various parts of the world would have 
become aware of infection preventive measures, 
vaccination and booster vaccination, and adap-
tation to changes. But this is not yet the case 
in all countries. Whole genome sequencing can 
help us determine the genetic variants associat-
ed with an increased risk of developing severe 
COVID-19 requiring critical care or hospitaliza-
tion, with specific drug treatment to control viral 
replication or increased tendency to pulmonary 
inflammation and intravascular coagulation. 
The concern is that this viral disease is leaving 
as a sequel prolonged COVID with physical and 
mental health problems of varying magnitude, 
affecting personal, family, and social life, work, 
and reconstruction of living, often mourning 
with resilience the loss of family and friends. We 
health professionals must prepare ourselves to 
care for these new patients and to anticipate the 
new medicine based on genetics, immunology, 
appropriate anticoagulation, and compassion.
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