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ABSTRACT

Coronavirus disease 2019 (covid-19) presents in a wide variety of clinical pictures ranging from com-
pletely asymptomatic or mild forms to rapidly progressive disease, including pulmonary and extrapul-
monary manifestations. SARS-CoV-2 —the etiological agent of covid-19- access to their target cells via
a transmembrane protein, the angiotensin-converting enzyme II (ACE2). ACE-2 is a type-I metal-
locarboxypeptidase with homology to ACE, an essential enzyme in the Renin-Angiotensin System.
['This enzyme is expressed in vascular endothelial cells, renal tubular epithelium, Leydig cells in the
testes, lungs, kidneys, brain, heart, vasculature, and gastrointestinal tract.>” As such, the clinical
manifestations of covid-19 are explained by the tissular distribution of ACE-2. Beyond the tissular
affectation “per se”, another pathological feature is the “cytokine storm” phenomenon (CS). CS is an
exaggerated immune response characterized by a high level of circulating inflammatory cytokines
sustained over time. It is rapidly progressive and has a high mortality. CS has been detected in critical
patients with covid-19 and it is considered a major cause of acute respiratory distress syndrome (AR-
DS) and multiorgan failure. Serum levels of proinflammatory cytokines are significantly increased in
patients with ARDS, and their levels are positively correlated with mortality.? CS may also cause
inflammation and injury of the Central Nervous System (CNS) Supporting this view, I1L-6 levels pos-
itively correlate with covid-19 severity.'” This syndrome has been described in sepsis, hemophagocytic
syndrome and in other coronavirus infections like the severe acute respiratory syndrome (SARS) or
the Middle East respiratory syndrome (MERS). Although lung involvement has been well described
in many reports, extra-pulmonary manifestations are still poorly described. This paper will review the
non-pulmonary manifestations of covid-19. Main extra-pulmonary symptoms comprise the neurolog-
ic, cardiac, ophthalmologic, muscular, hematologic, cutaneous, and gastrointestinal ones, as well as
hepatic and renal involvement. Each one of these manifestations can arise during the disease evolution
or constitute their initial manifestation.

ASYMPTOMATIC OR
OLIGOSYMPTOMATIC FORMS.

During an outbreak of covid-19 affecting a cruise-
ship, more than 50% of infected people were asymp-
tomatic or presymptomatic at the time of testing.!'
121 Tt was estimated that 18% of positive cases on
board were “true asymptomatic”, defined as infected
people who never developed symptoms.™?!
Asymptomatic or oligosymptomatic subjects
showed viral loads similar to those found in ful-
ly symptomatic people. It follows that the con-
tagiousness of SARS-CoV-2 may be similar in
symptomatic and asymptomatic patients.!#1¢l
Available data suggest that 12% of transmis-
sion occurs before an index case becomes symp-

tomatic.'” ¥ A study evaluating the value of
symptom-based screening to identify infection in
residents of a nursing facility found that over 50%
of residents having a positive SARS-CoV-2 test
were asymptomatic when the test was performed.
Thus, infection-control strategies based solely on
the detection of symptomatic cases are not enough
to prevent transmission."” The role of asymptom-
atic cases must be always considered.

SYMPTOMATIC PRESENTATIONS.

Neurological involvement.
SARS-CoV-2 is a neurotropic virus capable to

cause a variety of neurological complications as
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encephalitis, meningitis, toxic encephalopa-
thy, acute cerebrovascular events, Bell’s pal-
sy, or Guillain-Barré syndrome. More rarely,
acute disseminated encephalomyelitis and pe-
ripheral neuropathy have also been described.
[20, 21]

SARS-CoV-2 canreach the CNS through
the olfactory nerve during the early stages
of infection, causing inflammation and a
demyelinating reaction.?? 23! This route of
CNS invasion explains the loss of olfacto-
ry function frequently reported in covid-19
patients. Olfactory disorders affected 53% of
the cases in a small cohort of Italian patients,
with new anosmia emerging as a diagnostic
criterion, especially in young oligosymptom-
atic people. Hematogenous spread is another
mechanism for SARS-CoV-2 to reach the
SNC 2427

In a series, 36.4% of patients developed
headache, disturbed consciousness, epilepsy,
and paresthesia.l”®! Manifestations as acute
cerebrovascular disease (ACVD), conscious
disturbance, and muscle injury were more
prevalent among severely ill covid-19-patients.
Postmortem examination revealed brain tissue
edema and partial neuronal degeneration.?’

Neurologic symptoms may also constitute
the initial manifestation or appear later.*%

In a series of covid-19 patients with ARDS,
neurological findings affected 14% of patients
on admission to the intensive care unit (ICU),
but 67% of patients leaving out ICU.

The main findings were agitation (69%),
diftuse corticospinal tract signs with enhanced
tendon reflexes, ankle clonus, bilateral exten-
sor plantar reflexes (67%) or confusion (45%).
Additionally, 33% of the discharged patients
showed a dysexecutive syndrome consisting of
inattention, disorientation, or poorly organized
movements in response to a command. Silent
acute ischemic strokes may occur. Magnetic
resonance also revealed an enhancement in
leptomeningeal spaces in 8 out of 13 patients
and bilateral frontotemporal hypoperfusion in
all of them.®" However it was difficult to dis-
tinguish whether these findings were covid-19
specific or were reflecting critical illness-relat-
ed encephalopathy, cytokines storm, or drug
toxicity.

V.107/N° 4

Meningitis/encephalitis.

Encephalitis is a syndrome characterized by
altered mental status and various combinations
of fever, seizures, neurologic deficits, and cere-
brospinal fluid pleocytosis besides the neuroim-
aging and electroencephalographic abnormali-
ties.’? This entity refers to inflammatory lesions
in the brain parenchyma caused by pathogens,
including neuronal damage and nerve tissue le-
sions. It is characterized by the acute onset of
symptoms including headache, fever, vomiting,
convulsions, and sensory alteration.

SARS-CoV-2 was isolated from the cere-
brospinal fluid of Covid-19 patients, suggest-
ing a direct role for this virus as responsible for
the encephalitis among covid-19 patients.’33 34

Of note, encephalitis can be the initial man-
ifestation of covid-19 or presents with menin-
geal signs.!

Infectious toxic encephalopathy

Infectious toxic encephalopathy (ATE)
is a global cerebral dysfunction in absence of
structural brain damage. Pathological changes
consist of cerebral edema without evidence of
inflammation or changes in the cerebrospinal
fluid.l3% 38

It constitutes a habitually reversible brain
dysfunction caused by factors such as system-
ic toxemia, metabolic disorders, or hypox-
ia during an acute infection. Because of the
frequent onset of respiratory insufficiency in
covid-19 patients, hypoxia emerges as a major
mechanism of neurological injury."”

This syndrome is due to an interference with
the function of the ascending reticular activat-
ing system, leading to impaired arousal and/or
awareness. Its clinical picture is complex and
diverse. Patients having a mild affectation may
develop headaches, dysphoria, mental disorder,
and delirium. More severe forms may present
with disorientation, loss of consciousness, co-
ma, and paralysis. In Covid-19, ATE can be
the initial manifestation or develop during
hospitalization.3

Acute cerebrovascular disease.
Covid-19 increases the risk of ACVD. Se-
vere SARS-CoV-2 infection shows high plas-

matic concentrations of D-dimer, thrombocy-
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topenia, and severe platelet reduction. These
factors are all capable of increase the risk of
ACVD.

It is well known that respiratory infections
increase the risk for acute cerebrovascular dis-
ease (ACVD).* For instance, influenza virus
infection can aggravate ischemic brain injury
or increase the risk of cerebral hemorrhage by
triggering a cytokine cascade.

'The binding of viral particles to ACE-2 into
cerebral blood vessels might raise the intralu-
minal pressure leading to intracerebral hemor-
rhage.* Then, the diagnosis of SARS-CoV-2
nust be considered in patients developing AC-
VD during the pandemic.

Covid-19 patients experiencing ACVD
were significantly older, had severe clinical
manifestations along with typical risk factors
for cardiovascular disease including hyperten-
sion, diabetes and a previous medical record of
ACVD.®

Guillain-Barré syndrome (GB) has been
reported in Covid-19 patients, being more like-
ly to arise during the inflammatory period.!*>#4

At least one case of Bell’s palsy complicat-
ing covid-19 has been reported.[*

Cardiac involvement.

Coronary disease is associated with acute
cardiac events and poor outcomes during in-
fluenza and other major respiratory viral infec-
tions. 61 Thus, it is not surprising that cardi-
ac complications are associated with increased
morbidity and mortality during Covid-19.

Cardiomyocytes carry ACE2 protein on
their cell membranes, rending these cells
susceptible to SARS-CoV-2 infection. Nec-
ropsy studies showed myocardial infiltration
of mononuclear cells but no viral inclusion
bodies.®? However, direct myocardial injury
by SARS-CoV-2 through ACE2 entry can-
not be ruled out, since direct viral toxicity on
cardiomyocytes has been seen in other viral
infections such as coxsackievirus-induced
myocarditis.>

More than 50% of lethal cases showed high
levels of high-sensitivity cardiac troponin-I.
High levels of troponin-I have also be found
in severe but recovered covid-19 cases and in
non-survivors.

Raised levels of high-sensitivity troponin
I, together with changes in the electrocardio-
gram or new echocardiographic abnormali-
ties were detected in 7.2% of patients, but this
figure climbs to 22% in subjects admitted to
ICU.B!

Cardiac complications of covid-19 include
the new onset of heart failure, arrhythmias,
myocardial infarction, worsening of preexis-
tent cardiac diseases, myocardial injury, myo-
carditis, pericarditis, or myopericarditis with
reduced systolic function. New or worsening
arrhythmia or myocardial infarctions are fre-
quently seen in covid-19 pneumonia patients,
with nearly 3% of them experiencing cardiac
arrest.l

Myocardial injury in Covid inpatients has
been associated with increased mortality. A se-
ries including 416 patients documented myo-
cardial injury in 19.7% of them. Patients with
myocardial injury had higher leukocyte counts,
besides with lower lymphocyte and platelets
counts.” %8l

Patients admitted without cardiac involve-
ment showed varied plasmatic troponin levels
depending on their clinical course. Recovered
subjects had a mean troponin level of 2.5 pg/
mL by the 4Th day of hospitalization, but this
value raised to 8.8 pg/mL among non-survi-
vors.

Mean troponin values did not change sig-
nificantly in survivors (2.5 - 4.4 pg/mL). By
opposite, these values rose progressively among
non-survivors. This pattern might be reflecting
myocardial damage more linked to CS than
direct viral injury. The proper mechanism of
myocardial damage mediated by cytokines re-
mains unknown, although cardiomyocytes and
endothelial cells may die in presence of inflam-
matory cytokines such as TNF-a.l5 6%

Direct viral myocardial injury and stress
cardiomyopathy is more prevalent among
patients showing prominent cardiovascular
symptoms on admission. At least one case of
fulminant myocarditis has been reported in
this subset of patients.

Coronavirus infection can cause myocar-
ditis or even congestive heart failure.l*? It
is difficult to ascertain whether myocardial
injury is due to direct viral replication in the

"6L-PLAOD 40 suoLielsajLuew AJeuowjndedixy
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myocardium, or it is mediated by systemic
responses to respiratory failure or by harm-
ful immune reactions ensuing from the viral
infection.[®?

Cases with rapid recovery of cardiac struc-
ture and function without clear reductions in
viral load suggest that immune mechanisms
or a CS may be involved in myocardial injury.
[64,65] Severe hypoxia secondary to pulmonary
involvement is also able to trigger serious in-
flammatory responses resulting in myocardial
injury.[®

Direct viral damage of the macro- or mi-
crovascular circulation has been suggested as
another mechanism for myocardial damage.
Since ACE2 is expressed at the endothelium,
infection of endothelial cells may contribute to
vascular damage, local inflammation, and pro-
duction of procoagulant factors predisposing to
thrombosis. This mechanism has been demon-
strated in myocardial infarction seen during
influenza.l*”)

Some patients who complained of heart
palpitations and chest tightness without re-
spiratory symptoms were finally diagnosed as
presenting covid-19.1%)

Drug-related heart damage is another con-
cern of importance during covid-19 treatment.
In a study of 138 patients, 89.9% received car-
diotoxic antiviral drugs capable of causing car-
diac insufhiciency, arrhythmia, or other cardio-
vascular disorders.[69. 70]

Ophthalmologic manifestations.

Ocular involvement during covid-19 is mild
and infrequent.”" In a small series of 38 pa-
tients, 31.6% of them presented ocular con-
junctivitis, including conjunctival hyperemia,
chemosis, epiphora, or increased secretions.
Remarkably, conjunctival swabs have been
positive for SARS-CoV-2 on RT-PCR in
16.7% of the patients. These findings suggest
that tears may constitute a vehicle for SARS-
CoV-2 transmission, mostly considering that
SARS-CoV-2 is present in tears.’?

Patients with ocular symptoms were more
likely to show higher leukocyte and neutrophil
counts raised levels of procalcitonin, C-reactive
protein, and lactate dehydrogenase in compar-
ison with patients without ocular symptoms.

V.107/N° 4

Muscular damage.

Muscle symptoms are common in covid-19,
which can reflect muscular damage. Patients
with muscle pain had higher creatine kinase
and lactate dehydrogenase levels. These find-
ings were also more frequent in severe pa-
tients.”> 74

Muscle injury may be associated with the
direct infection for SARS-CoV-2 via ACE2
protein present in the skeletal muscle cells,
although the virus has not been detected in
skeletal muscle by postmortem examination.
Muscle injury may be also related to CS, since
cytokines may damage muscular tissue.

Rhabdomyolysis has been described during
the late stages of covid-19 in 0.2% of 1009 cases
studied in China.

HEMATOLOGICAL DISORDERS.

Hematological markers.

Hematological changes are frequent in
covid-19 patients. These include lympho-
cytopenia and thrombocytopenia togeth-
er with alterations of coagulation markers.
Most patients have prolonged activated par-
tial thromboplastin time and many of them
have raised D-dimer levels. However, most
patients have normal prothrombin time.
[*] In a series of 1099 patients, 82.1% had
lymphopenia; 36.2% thrombocytopenia, and
33.7% leukopenia.”® These findings prevailed
among severe cases. Thrombocytopenia can
be also present on admission in up to 5% of
the patients, but the platelet count usually did
not felt beyond the limit of bleeding. Lymph-
openia and thrombocytopenia are predomi-
nant in severe cases.

Damaged lung tissues and endothelial cells
may activate platelets, resulting in aggregation
and formation of microthrombi, thus increas-
ing platelet consumption. Supporting this
view, most patients with thrombocytopenia
had simultaneously raised D-dimer levels and
impaired coagulation times.

CS is likely to destroy the hematopoietic
progenitor cells in bone marrow from severe-
ly ill patients, with a subsequent reduction in
platelet production.
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Secondary hemophagocytic lymphohis-
tiocytosis due to excessive proliferation and
activation of the mononuclear-macrophage
system seems to be another mechanism re-
sponsible for thrombocytopenia. This disorder
presents with persistent fever, hyperferremia,
cytopenia, and lung involvement, leading to
high mortality. A study of 150 covid-19 pa-
tients identified high levels of ferritin as one
of the death predictors./”®!

During the covid-19 incubation, periph-
eral blood leukocyte and lymphocyte counts
remain within normal limits. Nevertheless, 7
to 14 days after the onset of the symptoms a
salient lymphopenia develops, frequently to-
gether with a pronounced systemic increase of
inflammatory mediators and cytokines, which
in severe cases resemble a CS.[”)

Lymphocytes express the ACE2 receptor
on their surface, allowing SARS-CoV-2 to
infect and kill them. On the other hand, the
higher levels of IL-6, IL-2, IL-7, granulocyte
colony-stimulating factor, interferon-g induc-
ible protein 10, Monocyte Chemoattractant
Protein-1, Macrophage Inflammatory Protein
and tumor necrosis factor (TNF)-a may pro-
mote lymphocyte apoptosis.®

Coagulation disorders.

Covid-19 was associated with a hyperco-
agulable state mirrored by a prolonged pro-
thrombin time, elevated levels of D-dimer
and fibrinogen.*)

A series of 560 patients showed raised lev-
els of D-dimer in 46.4% of them. This alter-
ation prevailed in severe cases rather than the
milder ones. D-dimer levels also increased
progressively in non-survivors but not in re-
covered patients. 8

Some evidence of disseminated intravas-
cular coagulation was also found in 71.4% of
non-survivors but in 0.6% of survivors.[8+ 8]

Covid-19 patients are at high risk for ve-
nous thromboembolism (VTE). CS in severe
covid-19 patients acts as a triggering stimulus
for the coagulation cascade. IL-6 may activate
the coagulation system and suppress the fibri-
nolytic system. Besides, Endothelial cells may
be infected by SARS-CoV-2, causing endo-
thelial injury that might be another inducer of

hypercoagulation. In this setting, a feed-back
loop may develop between cytokines provid-
ing a stimulus for coagulation that further
amplifies the immune response.

Venous thromboembolism (VTE) affects
10% of inpatients with covid-19 raisingthe
possible development of lethal pulmonary
thromboembolism.®) Hence, the indication
of thromboprophylaxis is mandatory, espe-
cially in patients under mechanical ventila-
tion, which constitutes a risk factor for endo-
thelial damage.

Cutaneous manifestations.

Galvin-Casas et al described five patterns
of skin manifestations in covid-19. Listed in
frequency order they are:

1) Acral areas of erythema with vesicles or
pustules (Pseudochilblain) (47%).

2) Maculopapular eruptions (47%).

3) Urticarial lessons (19%).

4) Livedo (6%).

5) Necrosis (6%).

Vesicular eruptions may appear early in the
course of the disease (15%) and they can be the
initial manifestation of covid-19. By opposite,
the pseudo-chilblain pattern tends to appear
late during the disease (59%) being usually pre-
ceded by other symptoms.[*”]

Livedo and necrotic lesions were uncom-
mon; they mainly affected elderly and severe
patients. These might result from a direct viral
injury of the endothelial cells.®®!

A series of 88 patients found some skin
involvement in 20.4% out of them. Cutane-
ous manifestations were erythematous rash
(12.32%), widespread urticaria (2.64%), and
chickenpox-like vesicles (0.88%), involving
preferably the trunk.

'The appearance of unexplained skin man-
ifestations during a covid-19 epidemic must
alert clinicians to rule-out this diagnosis.

Kawaski diseas (KWD) is an acute vasculitis
of unknown cause, being the leading cause of
acquired heart disease in children from devel-
oped countries.®” Jones et al reported the first
case of KWD in a SARS-CoV-2 infected child.
B0 Later, a cluster of eight KWD cases affecting
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previously-health children was found. SARS-
CoV-2 was detected in three out of them,
while other two children had strong evidence
of direct familiar exposition to the virus.

All cases showed similar clinical pictures
with high fever (38—40°C), rash, conjunctivi-
tis, peripheral edema, muscle pain, and rel-
evant gastrointestinal symptoms. They WOors-
ened toward a vasoplegic shock refractory to
volume resuscitation and eventually required
vasoactive drugs. One child died because of a
refractory shock and a large cerebrovascular
infarct.

'The cause of the KWD in covid-19 patients
is unknown, although it might be related to
CS.

Gastrointestinal manifestations.

'The frequency of gastrointestinal symp-
toms in covid-19 patients ranges between 2%
and 40%.81:°4 In a meta-analysis involving 60
studies and 4243 patients, 17.6% had gastro-
intestinal manifestations.

'The prevalence of digestive symptoms in
patients having mild forms of covid-19 versus
those more severely ill was 11.8% and 17.1%,
respectively.”? However, there is no evidence
linking the intensity of digestive symptoms
with the severity of covid-19.

SARS-CoV-2 RNA was found in feces of
48.1% of the patients. Interestingly, 73% of
them showed viral RNA in stools after their
respiratory secretions became negative for vi-
ral RNA. Thus, negativization of viral RNA
in respiratory secretions does not guarantee
that the patient’s feces will not remain infec-
tious.

Gastrointestinal symptoms were the first
manifestation of covid-19 in 16% of 1141 cas-
es. Anorexia was the most frequent complaint,
affecting up to 98%." Nausea and vomiting
affected 73% and 65% of cases respectively.
Diarrhea and abdominal pain were reported
in 37% and 25% respectively.

In another series, 15.3% of them presented
viral RNA in stools. Viral RNA was detect-
able in the stools in 38.5% of patients with
diarrhea but in 8.7% of patients without di-
arrhea.[”> %]
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Hepatic involvement.
Liver impairment has been reported in up

to 60% of patients of SARS and MERS-CoV.
[97,98]

A high proportion of covid-19 patients pre-
sented a mild increase of hepatic transaminases
on admission.

In a study involving 417 patients, 76.3% had
abnormal liver tests. Raised levels of aspartate
aminotransferase (AST) were found in 62% of
the patients admitted to an intensive care unit.

Abnormal liver tests became more pro-
nounced during the second week of hospital-
ization. 'The percentage of patients showing a
more than threefold increase of Alanine ami-
notransferase, AST, total bilirubin, and gam-
ma-glutamyl transferase was 23.4%, 14.8%,
11.5%, and 24.4%, respectively.’”)

Liver failure is rare in covid-19 being only
found in the context of sepsis or multiple organ
failure.1100. 101]

Examination of liver tissue in search for vi-
ral inclusions failed to demonstrate viral parti-
cles, suggesting that the viral titer was relative-
ly low in hepatocytes.[102]

These findings point to a multifactori-
al mechanism for hepatotoxity rather than a
direct cytopathic action of SARS-CoV-2 on
hepatocytes. Additional factors for liver dam-
age are drugs, pneumonia-related hypoxia and
CS.103, 104]

Renal manifestations.

Some kind of renal impairment is present
in the majority of patients with covid-19 pneu-
monia. Although proteinuria, hematuria, and
acute kidney injury (AKI) often resolved with-
in 3 weeks after the onset of symptoms, they
are associated with higher mortality.

I a series of 333 patients admitted because
of covid-19 pneumonia, 75.4% showed signs of
renal involvement, (proteinuria, 65.8% or he-
maturia, 41.7%). Both alterations were more
prevalent in patients severe or critically ill
(85.7% and 69.6%, respectively).

The incidence of AKI was 4.7% on admis-
sion but affected 42.9% of critically ill patients.
Proteinuria and hematuria mostly prevailed in
patients who developed AKI in comparison
with patients without AKI (88.6% and 60% ver-
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sus 63.1% and 41.7%, respectively). The rate of
renal abnormalities found was in line with what
has been found in other critical illnesses.[105]

Mechanisms of renal damage in covid-19
belong to one of three categories: A) cyto-
kine-mediated injury; B) Related lung and kid-
ney damage; or C) Organ crosstalk, existing a
significant amount of overlapping among these
mechanisms.

A) Cytokine mediated injury.

AKI may appear as a consequence of intrarenal
inflammation, increased vascular permeability,
and cardiomyopathy, along with factors leading
to a type 1 cardiorenal syndrome. This syndrome
includes systemic endothelial injury, manifested
as pleural effusions, edema, intra-abdominal hy-
pertension, loss of fluids to a third-space, intra-
vascular fluid depletion, and hypotension.

Interestingly, some dialysis procedures have
been proposed to remove cytokines in patients
with sepsis which may potentially be beneficial
in critically ill patients with covid-19.

B) Related lung and kidney damage.

CS is a factor for lung—kidney bidirection-
al damage. Injured renal tubular epithelium
upregulates IL-6 synthesis, which in turn in-
creases alveolar-capillary permeability leading
to pulmonary hemorrhage. The resulting hy-
poxemia causes renal medullar hypoxia, and
hence aggravating kidney damage.

C) Organ crosstalk.

Crosstalk is defined as the ability of difter-
ent components of a given transduction path-
way to induce changes in the components of
another pathway.

Heart—kidney crosstalk may play a role in the
onset of AKI during covid-19. CS cardiomyop-
athy and acute viral myocarditis can both con-
tribute to a cardiorenal syndrome, mediated by
renal vein congestion with the subsequent hy-
potension and renal hypoperfusion and the en-
suing reduction in the glomerular filtration rate.

Other mechanisms for organ crosstalk are
rhabdomyolysis -a well-known factor of tubu-
lar renal toxicity- or high peak airway pressure
or intra-abdominal hypertension causing a re-
nal compartmental syndrome.

Table 1. Extrapulmonary manifestations of covid-19

and their refative frequencies.

Involvement.

% frequency.

Asymptomatic-

18%

Gastrointestinal

2-40%

Neurologic 36%

Hematologic
Lymphopenia
Thrombocytopenia
Leukopenia

82.1%
36.2%
33.7%

31.6%
7%
0.2%

Ophthalmological

Cardiac

Rhabdomyolysis

Cutaneous

75.4%

65.8%
41.7%
4.7%

Renal (on admission)
Proteinuria
Hematuria

Acute kidney injury

Coagulation disorders
Raised circulating D-dimer
Severe cases

Milder cases

DIC*

46.4%
59.0%
43.2%
Non-survivors 71.0%
Survivors 0.6%

60%

Abnormal liver tests
* DIC Disseminated Intravascular Coagulation.

CONCLUSION.

Covid-19 is a systemic disease able to affect a
wide range of organs and systems.

Three mechanisms may explain the multi-
organ involvement of covid-19:

A) the tissular distribution of ACE-2 pro-
tein among different cell types. Since ACE-2 is
the entry door for the virus, their distribution
in different cells renders tissues more suscepti-
ble to SARS-CoV-2 infection.

B) CS leading to systemic involvement and
multiorgan damage.

C) Organ crosstalk like the axis kidney-lung
turther contributing to multiorgan failure.

In essence, the entire clinical picture of
covid-19 may be explained by the pattern of
tissular distribution of receptors ACE-2.
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Extrapulmonary manifestations of covid-19.

RESUMEN.

La enfermedad por coronavirus 2019 (covid-19) se presenta en una amplia variedad de cuadros
clinicos que van desde formas completamente asintomdticas o leves hasta una enfermedad ré-
pidamente progresiva, incluidas manifestaciones pulmonares y extrapulmonares. El SARS-
CoV-2, el agente etiolégico del covid-19, accede a sus células diana a sistema renina-angioten-
sina. Esta enzima se expresa en células endoteliales vasculares, epitelio tubular renal, células
de Leydig en los testiculos, pulmones, rifiones, cerebro, corazdn, vasculatura y tracto gastroin-
testinal. ,,,,,, Como tal, las manifestaciones clinicas del covid-19 se explican por la distribucién
tisular de la ECA-2. Mis alla de la afectacion tisular “per se”, otra caracteristica patolégica es
el fenémeno de la “tormenta de citocinas” (CS). E1 CS es una respuesta inmune exagerada ca-
racterizada por un alto nivel de citocinas inflamatorias circulantes sostenidas en el tiempo. Es
rdpidamente progresivo y tiene una alta mortalidad. EI CS se ha detectado en pacientes criticos
con covid-19 y se considera una de las principales causas de sindrome de dificultad respiratoria
aguda (SDRA) e insuficiencia multiorgdnica. Los niveles séricos de citocinas proinflamatorias
aumentan significativamente en pacientes con causar inflamacién y lesién del sistema ner-
vioso central (SNC). Respaldando este punto de vista, los niveles de IL-6 se correlacionan
positivamente con la gravedad del covid-19. Este sindrome se ha descrito en sepsis, sindrome
hemofagocitico y en otras infecciones por coronavirus como el sindrome respiratorio agudo
severo (SARS) o el sindrome respiratorio de Oriente Medio (MERS). Aunque la afectacién
pulmonar se ha descrito bien en muchos informes, las manifestaciones extrapulmonares todavia
estin mal descritas. Este articulo revisard las manifestaciones no pulmonares del covid-19. Los
principales sintomas extrapulmonares comprenden los neurolégicos, cardiacos, oftalmolégicos,
musculares, hematol6gicos, cutineos y gastrointestinales, asi como la afectacién hepdtica y
renal. Cada una de estas manifestaciones puede surgir durante la evolucién de la enfermedad o
construir su manifestacién inicial
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ABSTRACT
Introduction: The appearance of a new coronavirus, SARS-CoV-2, has been classified in 2019 as a pan-
demic by the WHO, having to date more than 170 million infected and 3.53 million deaths. Objective:
This article aims to conduct a systematic review of several scientific publications about the risk factors
associated with mortality in patients with COVID-19. Methods: The review was conducted through
an electronic search of several scientific articles related to this topic. The PEO question was used: What
are the risk factors associated with mortality in patients with COVID-19? The search sources were
PubMed, Scielo, and Google Scholar. The keywords used to search were: “coronavirus infections”, in
combination with “risk factors” and “mortality”; “infecciones por coronavirus” along with “COVID-19,
“factores de riesgo” and “mortalidad”. Articles published from May 7, 2020 to April 28, 2021 were se-
lected. Results: Of the 76 articles found, 57 were discarded for not meeting our inclusion and exclusion
criteria, leaving 19 articles for this review. Significant risk factors for mortality from COVID-19 were:
Age > 60 years, male sex, prolonged hospital stay, presence of comorbidities, presence of signs and
symptoms of the disease and altered biomarkers, etc. Conclusion: Various risk factors are associated
with mortality from COVID-19: Age> 60 years, male gender, prolonged hospital stay, presence of co-
morbidities, presence of signs and symptoms of the disease and altered biomarkers, among others. Key

words: Coronavirus infections; risk factors; mortality. (source: MeSH - NLM)

INTRODUCCION

La aparicién de una nueva enfermedad por corona-
virus en diciembre de 2019 (COVID-19) en la ciu-
dad de Wuhan, China, y su acelerada propagacién
alrededor de todo el mundo, se convirtié en una
emergencia de salud publica en varios paises y pos-
teriormente el 11 de marzo de 2020 fue declarada
como una pandemia por la Organizacién Mundial
dela Salud (OMS) teniendo hasta la fecha (mayo de
2021) més de 170 millones de contagiados y 3.53 mi-
llones de fallecidos. La familia de los coronavirus es
amplia, pero solo tres de ellas han causado brotes de
enfermedades caracterizadas por un sindrome res-
piratorio agudo severo en humanos: SARS-CoV el
2002 en Guangdong-China, MERS-CoV el 2012
en Arabia Saudita y por ultimo el SARS-CoV-2 el
2019 en Wuhan-China. Asimismo, las tres son al-
tamente patogénicas, no obstante, el SARS-CoV-2
es mds transmisible que el resto™!

Las caracteristicas clinicas de pacientes con
COVID-19 son variadas, desde los pacientes asin-
tomaticos, pasando por los sujetos que presentan
fiebre, tos no productiva, dificultad para respirar,
dolores musculares, fatiga, anosmia, ageusia y dia-
rrea, hasta cuadros mds severos como insuficiencia
respiratoria aguda que requieran ser admitidos en
la unidad de cuidados intensivos (UCI)®2l. Aunque
la mayoria de los pacientes muestran cuadros leves,
existe una pequefia poblacién que desarrolla mani-
testaciones clinicas de severidad y complicaciones
que conducen a resultados fatales. Esto depende de
los factores de riesgo como ser del sexo masculino,
ser mayor de 60 afos asociado a la presencia de
comorbilidades. Entre las comorbilidades mis fre-
cuentes observadas en pacientes con COVID-19
estin la hipertension arterial, enfermedades car-
diovasculares, diabetes mellitus tipo 2, enferme-
dad pulmonar obstructiva crénica (EPOC) y obe-
sidadl!
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El sindrome de distrés respiratorio agudo
(SDRA) fue descrito como la principal cau-
sa de muerte en pacientes severos con CO-
VID-19, no obstante, estudios recientes han
explicado que la reaccién inmune excesivamen-
te pro-inflamatoria denominada “tormenta de
citoquinas” es la base fisiopatolégica y que esta
predispone a coagulopatias, trombosis venosa,
embolia pulmonar que finalmente concluyen
en una falla multiorgdnica. En relacién a lo
anteriormente expuesto, valores alterados de
biomarcadores inflamatorios y de dafio celular
son factores de riesgo identificables que pue-
den ayudar a predecir el curso clinico de pa-
cientes infectados con el virus SARS-CoV-24
biomarkers of coagulation (such as D-dimer,
fibrinogen, platelet count.

Tomando en cuenta la ausencia de un tra-
tamiento estandarizado, el congestionamiento
de los sistemas de salud y con la intencién de
mejorar el triaje y priorizar a los pacientes mas
vulnerables, el presente articulo tiene como
objetivo realizar una revisién de la bibliografia
publicada sobre los factores de riesgo asociados

a mortalidad en pacientes con COVID-19.

MATERIALES Y METODOS

En el presente trabajo de revisién sistemati-
ca se utilizaron articulos en inglés y espafiol
publicados desde 07 de mayo de 2020 hasta
28 de abril de 2021 en los sitios de bisqueda
PubMed, Scielo y Google Scholar. Se utilizé
la pregunta clinica: ;Cudles son los factores de
riesgo asociados a mortalidad en pacientes con
COVID-19? Pregunta PEO: Poblacién: Pa-
cientes con COVID-19, Exposicién: Factores
de riesgo, Resultado: Mortalidad. Las palabras
clave fueron: “coronavirus infections” (MeSH
Term), en combinacién con “risk factors” y
“mortality” (utilizados en PubMed y Google
Scholar); “infecciones por coronavirus” junto
con “COVID-197, “factores de riesgo” y “mor-
talidad” (utilizados en Scielo) (Anexo 1). El
presente trabajo se encuentra en las prioridades
sanitarias “Enfermedades transmisibles: In-
fecciones respiratorias y neumonia”, segtn las
“Prioridades de investigacién en salud 2019-

2023 del Instituto Nacional de Salud”.
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Criterios de inclusion:

Articulos en espafiol o inglés publicados en
los dltimos 5 afios que incluyan alguna de las
siguientes combinaciones de palabras clave en
el titulo o resumen: Infecciones por coronavi-
rus o COVID-19 junto con factores de riesgo y
mortalidad; “coronavirus infections” junto con
“risk factors” y “mortality”.

Articulos que analicen otras comorbilidades
no transmisibles como factores de riesgo para
mortalidad por COVID-19

Articulos que analicen los factores pronds-
ticos en conjunto con la mortalidad por CO-

VID-19

Criterios de exclusién:

Protocolos y preprints

Revisiones sistemiticas

Cartas al editor

Estudios que abordan tratamientos del CO-
VID-19

Articulos que no tengan relacién directa
con el tema

RESULTADOS

De los 76 articulos encontrados se descartaron
22 articulos por no cumplir con nuestros crite-
rios de combinaciones de palabras clave en el
titulo o en el resumen, ademis se retiré: 3 pro-
tocolos, 8 preprints, 10 revisiones sistematicas,
1 carta al editor, 3 estudios que abordaban el
tratamiento del COVID-19 y 10 articulos por
no tener relacién directa con el tema de revi-
sién. En total se descarté 57 articulos por lo
tanto quedaron 19 articulos para esta revisién
bibliogrifica. De los 19 articulos elegidos, to-
dos contaban con resultados de investigacién
para ser analizados y se consideré 4 articulos
de revisién adicionales para aspectos teérico-
conceptuales que tienen relacién con el objetivo
del presente estudio: Factores de riesgo asocia-
dos a mortalidad por infeccién de COVID-19
(Figura 1).

Para este estudio se incluyeron 19 estudios.
En la Tabla 1 se presentan las principales ca-
racteristicas de los 19 estudios seleccionados,
aprecidndose el periodo de publicacién desde
20202 2021. Los estudios fueron desarrollados



L A P R E N S A M E D I C A A R G E N T I N A 189

Figura 1. Identificacién de los estudios y proceso de seleccién

76 articulos seleccionados
electrénicamente de la base de
datos: PubMed, Scielo y Google
Scholar

57 articulos no se incluyeron
por no cumplir con los criterios
de inclusion y exclusion

19 articulos contenian
temas de interés

(—J

19 articulos relevantes
cumplen con los
criterios de revisién 1 Se agregaron 4 articulos de

sistematica revisién que se utilizaron para
la base tedrica-conceptual

Tabla 1. Titulos, autores y disefio de trabajos de investigacion relacionados con los factores de riesgo asociados

a mortalidad en pacientes con COVID-19
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AUTORES TiTULO ANO PAiS POBLACION DISENO
A death among adult Brazilians with 2021 San Paulo - Brasil 415008 P '
Ferreira, Lucilene Rezende COVID-19 Cohorte
Anastdcio, Livia Garcia Ferreira
Devin Incerti. Shemra Rizzo Prognostic model to identify and
T 7| quantify risk factors for mortality California - Estados Retrospectivo,
Xiao Li, Lisa Lindsay, Vincent o . . 2021 . 17086
Yau. Dan Keebler et al among hospitalised patients with Unidos Cohorte
' T COVID-19 in the USA
Jeanine J.S. Rutten, Anouk M. Clinical Suspicion of COVID-19
van Loon, Janine van Kooten, in Nursing Home Residents: Prospectivo,
Laura W. van Buul, Karlijn J. Symptoms and Mortality Risk 2020 Amsterdam - Holanda 4007 Cohorte
Joling, Martin Smalbrugge Factors
BAel;EtXr ?;g;iggre ll\:/zlj:r?;i;;\)ﬂl?lrlgh Risk factors associated with delay
Fachi, Raquel de Oliveira " dlagq05|s and mort‘allty n 2020 Rio de Janeiro - Brasil 3656 Retrospectivo,
Vilhena, Eric Luiz Domingos patients vy|th COVID—19 in tl_we city Cohorte
Fernanda Stumpf Tonin, et al. of Rio de Janeiro, Brazi
Bertsimas D, Lukin G, Mingardi COVID-19 mortality risk - Prospectivo,
L, o ) . California - Estados
. . assessment: An international multi- | 2020 . 3062 Cohortes,
Nohadani O, Orfanoudaki A, Unidos S
Stellato B. et al. center study Multicéntrico
. . Fasting blood glucose level is a
YE‘(‘)(;?I’X?:;?:EE:;’ 'E':lfi anng, predictor of mortality in patients 2000 Wuhan - China 941 Retrospectivo,
' Li etal ! g with COVID-19 independent of Cohorte
T diabetes history
Smoking and comorbidities are
associated with COVID-19 severity Observacional
Tayfun Caliskan, Bengu Saylan and mortality in 565 patients 2020 Estambul - Turquia 565 !
. ) ) Retrospectivo
treated in Turkey: a retrospective
observational study
I
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Z Séez-Garcia MA., Garcia-Anaya La mortalldad del primer L
\ . cuatrimestre de 2020 en la Descriptivo,
° MP, Sénchez-Gonzalez B., . o
© . ! pandemia por COVID-19. Andlisis . . Transversal,
- Fernandez-Pascual C., Gracia- - ; 2020 Madrid - Espana 371 .
. . del Comité de Mortalidad del Observacional,
° Martinez M., Marqueta-Garcia . :
O, etal Hospital Central de la Defensa Retrospectivo
o ! «Gomez Ullar, Madrid
< Roohallah Alizadehsani, Zahra
2 Alizadeh Sani, Mohaddeseh Risk factors prediction, clinical Prospectivo
pe Behjati, Zahra Roshanzamir, outcomes, and mortality in 2020 Tehran - Irdn 319 Copf)]orte '
. Sadiq Hussain, Niloofar COVID-19 patients
s Abedini, et al.
o Arturo Cortés-Tellés, Stephanie
° Lépez-Romero, Roberto Risk Factors for Mortality in Prospectivo
- Mancilla-Ceballos, Diana Hospitalized Patients with , . ’
© ' _
° Lizbeth Ortiz-Farias, Nelda |~ COVID-19: An Overviewina | 2020 | Yucatan-Mexico 20 Cohorte
o ; . Unicéntrico
2 Nufiez-Caamal, Esperanza Mexican Population
© Figueroa-Hurtado
§ Rong-Hui Du, Li-Rong Liang, \E)vr:t:j 'égJ\%)_f]?Ogt:m;zgaps;f:;; Prospectivo,
© Cheng-Qing Yang, Wen Wang, P . . 2020 Wuhan - China 179 Cohorte,
- > by SARS-CoV-2: a prospective I
o Tan-Ze Cao, Ming Li, et al. Unicéntrico
o cohort study
(%]
© Yun Huang, Heming Guo, Yan | The associations between fasting Analitico,
° Zhou, Jingjing Guo, Tiantian plasma glucose levels and . Transversal
o ' ( _ ,
o Wang, mortality of COVID-19 in patients 2020 Suzhou - China Bl Retrospectivo,
b Xuming Zhao, et al. without diabetes Unicéntrico
o Rodriguez-Zariiga MIM,
" Quintana-Aquehua A, Diaz- Factores de riesgo asociados a
) Lajo VH, mortalidad en pacientes adultos . , Retrospectivo,
) Charaja-Coata KS, Becerra- | con neumonia por SARS-CoV-2 en 2020 Lima -Perd 122 Cohorte
° Bonilla un hospital publico de Lima, Pert
N WS, Cueva-Tovar K et al.
Pierre Ménager, Olivier Briére, Regular Use O,f VKA P_rlor 0
. AR COVID-19 Associated with Lower .
Jennifer Gautier, Jérémie Riou, . - . . Retrospectivo,
Cuillaume Sacco. Antoine 7-Day Survival in Hospl'tallzed Frail | 2020 Angers - Francia 82 Cohorte
Brangier et' al Elderly COVID-19 Patients: The
gier, etal GERIA-COVID Cohort Study
Mortalidad y factores prondsticos
Karen Valenzuela Casquino, en pacientes hospitalizados Observacional,
Amadeo Espinoza Venero, Jean | por COVID-19 en la Unidad de 2021 Lima - Pert 71 Retrospectivo,
Carlos Quispe Galvez Cuidados Intermedios de un Cohorte
hospital publico de Lima, Pert
Irma Yupan-Azabache, . Factores de riesgo de mortalidad -
Lucia Bardales-Aguirre, Julio or COVID-19 en pacientes Descriptivo,
Rodriguez-Azabache, J. Shamir por’-) : P 2020 Lima - Pert 64 Transversal,
. . hospitalizados: Un modelo de )
Barros-Sevillano, Angela S Retrospectivo
. . regresion logistica
Rodriguez-Diaz
Risk Factors for Poor Outcomes of
Zhang N, Wang C, Zhu Diabetes Patients With COVID-19: . Retrospectivo,
Mao H, : . 2020 Wuhan - China 52
Bai P Chen L-L etal ASlngIe—Center, Retros_pectl\_/e Cohorte
' T Study in Early Outbreak in China
Relacion de los indicadores
econdmicos, sociodemograficos, Analitico
Ferrandiz Espadin R, Cieza de saludy de desarrollo social . , . S
. 2021 Lima - Pert 63 paises Longitudinal,
Zevallos J. con el curso de la mortalidad por Modelo de casos
COVID-19 en los primeros 120 dias
de pandemia
Sanchez Barragan, B., Avalos Vacuna BCG e indicadores de Ecolégico mixto
Garcia, M. I., Castillo Castillo, mortalidad y morbilidad por . . g '
. ) 2020 Tabasco - México 45 paises Transversal,
K. A., Ldpez Romero, S., Sosa COVID-19 en paises con curva .
Retrospectivo
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en personas de diferentes sexos, edades, pai-
ses, sectores socioeconémicos y con distintas
comorbilidades. Las muestras fueron variadas,
mostrdndose una poblacién de entre 415 008 a
52 participantes. En la Tabla 2 se presentan la
importancia, fortaleza y debilidades de los 14
estudios seleccionados, aprecidndose el periodo

desde 2020 a 2021.

En los estudios prospectivos se encontré lo
siguiente:

JJ.S. Rutten y colaboradores realizaron un
estudio tipo cohorte prospectivo con el objeti-
vo de describir la sintomatologia y analizar la
mortalidad en residentes con sospecha clinica
de COVID-19 y compararlos entre del grupo
de residentes con COVID-19 confirmado con
el grupo descartado de COVID-19 mediante
un examen de TR-PCR, ademi4s de analizar los
factores de riesgo para mortalidad en residen-
tes con COVID-19 confirmados. Se incluyeron
residentes con sospecha clinica de COVID-19
basados en la evaluacién médica con resultados
de RT-PCR y se excluyeron residentes quienes
no tenfan el diagnéstico de COVID-19 dispo-
nible desde el 18 de marzo hasta el 13 de mayo
de 2020. El grupo de estudio final fue de 4007
residentes, de los cuales 1538 fueron casos con-
firmados de COVID-19 y 2469 fueron descar-
tados. En los resultados se evidencié que el 42%
de los residentes COVID-19 + murieron en 30
dias (95% IC 39%-44%) versus el 15% de los
residentes COVID-19 — (95% IC 14%-17%),
ademis los residentes COVID-19 + fueron 3 ve-
ces mds probable de morir dentro 30 dias que los
residentes COVID-19 -[Riesgo relativo ajusta-
do3.14,95% IC 2.7- 3.6; P < .001]. De los hom-
bres con COVID-19 +, el 52% murié dentro de
30 dias (95% IC 48%-56%) versus el 36% de
mujeres con COVID-19 + (95% IC 33%-39%);
la demencia, funcién renal disminuida y enfer-
medad de Parkinson estuvieron todas asociadas
a alta tasa de mortalidad en residentes con CO-
VID-19 +. En conclusién, la tasa de mortalidad
en residentes con COVID-19 confirmada fue 3
veces mas alta, asimismo el COVID-19 afecta
desproporcionadamente a los hombres y la mor-
talidad fue casi el doble para hombres que para
mujeres® mortality, and risk factors for mortali-
ty in alarge group of Dutch nursing home (NH.

El estudio de cohortes, divididos en cohor-
tes de derivacién y cohortes de validacién de
Bertsimas y colaboradores tiene como finalidad
el desarrollo y validacién de la calculadora de
riesgo de mortalidad personalizado para pa-
cientes hospitalizados con COVID-19. El es-
tudio comprende 33 diferentes hospitales del
sur de Europa y de los Estados Unidos, con-
siderando una muestra de 3062 pacientes que
consisten en pacientes adultos quienes fueron
admitidos en el hospital con una infeccién del
SARS-CoV-2 confirmada por la prueba de re-
accién en cadena de la polimerasa (PCR) de
muestras nasofaringeas. Se recolectaron 22
caracteristicas que incluyeron informacién de-
mogrifica del paciente, comorbilidades, signos
vitales a la admisién y resultados de laboratorio.
Se excluyeron factores de riesgo que no fueron
registradas sistemdticamente, omitiendo carac-
teristicas cuyos valores faltan mds del 40%. Los
resultados muestran que, en comparacién con
los sobrevivientes, los no sobrevivientes tien-
den a ser mds viejos (edad media 80 vs. 64) y
mds comunmente hombres (62.7% vs. 58.4%),
ademds la prevalencia de comorbilidades ta-
les como arritmias cardiacas, enfermedad re-
nal crénica y diabetes son mds alto en los no
sobrevivientes (9.61%, 4.21% y 15.62% vs.
5.56%), 1.74%y 11.42%, respectivamente). Por
otra parte, cuando el BUN estd por encima de
25 mg/dL en pacientes ancianos, el riesgo de
muerte aumenta; la proteina C reactiva (PCR)
por arriba de 160 mg/L, el riesgo elevado no
cambia y es mds alto en ancianos; una satura-
cién de oxigeno debajo del 93% incrementa el
riesgo de mortalidad rdpidamente y tiende a
acelerarse mientras mds edad se tenga; niveles
de glucosa sérica encima de 180 mg/dL incre-
menta el riesgo, particularmente en ancianos;
una aspartato aminotransferasa (AST) en nive-
les encima de los 65 U/L incrementa el riesgo;
un recuento de plaquetas debajo de 50 x 10°/uLL
eleva el riesgo, entre 50x 10°/ulL y 180 x 10%/uLL
el riesgo estd ligeramente elevado (mds para an-
cianos); el volumen corpuscular medio (VCM)
entre 90 y 94 fLL incrementa el riesgo modera-
damente y el riesgo se eleva cuando el recuento
de leucocitos estd por encima de 10 x 10°/ulL
generalmente en ancianos. En conclusién, la
calculadora de riesgo de mortalidad para CO-
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Tabla 2. Importancia, fortaleza y debilidades de los trabajos de investigacion relacionados a los factores de
riesgo y mortalidad en pacientes con COVID-19

TiTULO DEL ESTUDIO

IMPORTANCIA DEL ESTUDIO

FORTALEZAS

DEBILIDADES

Risk factors for critical illness and death
among adult Brazilians with COVID-19

Se identificé a la obesidad
como un factor riesgo para la
admision a UCl'y mortalidad por
COVID-19 ademés de diferenciar
los factores de riesgo para UCly
mortalidad

Incluyen dentro de los factores
sociodemogréficos al factor
racial, nivel de educaciony

lugar de residencia, y los asocia

alas tasas de mortalidad por
COvID-19

Los pacientes de muestra admitidos
tuvieron al menos una comorbilidad,
historias clinicas incompletas y no
incluyeron el IMC como factor de
riesgo

Prognostic model to identify and
quantify risk factors for mortality among
hospitalised patients with COVID-19 in
the USA

La edad fue el factor de riesgo
més fuerte asociado a mortalidad
por COVID-19 ademds de
establecer una relacion clara
entre signos vitales, valores de
laboratorio y prondstico

Analizaron ademds de
factores de riesgo los factores
pronosticos y recaudaron
informacion actualizada

La informacidn de las historias
clinicas fue exigua y faltaron datos de
laboratorio, los valores de laboratorio

tuvieron valores atipicos y no se
registro informacion acerca de la
mortalidad fuera del hospital

Clinical Suspicion of COVID-19in
Nursing Home Residents: Symptoms
and Mortality Risk Factors

La mortalidad descubierta en
los pacientes ancianos fue 3
veces mas alta y que existe una
fuerte predisposicion por el sexo
masculino

Estudiar a pacientes ancianos
y describir los factores de
riesgo relevantes en este grupo
asociados a mortalidad, ademds
de considerar a la demencia'y
enfermedad de Parkinson para
el estudio

El seguimiento diagnostico fue
basado en TR-PCR el cual tiene baja
sensibilidad (63%-78%), ademés de
realizar el estudio en fases tempranas
de la pandemia (marzo de 2020)

Risk factors associated with delay in
diagnosis and mortality in patients with
COVID-19 in the city of Rio de Janeiro,
Brazil

Los factores de riesgo para
mortalidad por COVID-19 més
importantes fueron el sexo
masculino, edad por debajo
de 60 afios y un bajo indice de
desarrollo social, ademas de
describir que un retraso en el
diagnostico de 8 dias incrementa
las tasas de mortalidad

Tomaron en cuenta ademas
de los factores biologicos y
de laboratorio, el indice de
desarrollo social, ademéas de
evaluar el periodo entre el inicio
de los sintomas y el deceso

La muestra tuvo niveles
socioecondmicos claramente
establecidos y esto impide extrapolar
la informacidn a otras regiones,
ademés de la falta de informacion del
seguimiento de los pacientes

COVID-19 mortality risk assessment: An
international multi-center study

La edad es el determinante mds
importante para mortalidad en
el estudio y la PCR resulta ser un
biomarcador independiente de
severidad para COVID-19

Disefiaron una calculadora de
factores de riesgo asociados a
mortalidad con alta precision
que ayuda de sobremanera el
manejo de estos pacientes

Solo los pacientes con cuadros
severos fueron capaces de ser
atendidos y algunos hospitales
forzaron el retiro de pacientes
altamente criticos durante el brote del
virus. No estudia otras caracteristicas
importantes como el dimero-D, IL-6,
IMC e imégenes

Fasting blood glucose level is a predictor
of mortality in patients with COVID-19
independent of diabetes history

Determinaron que los niveles
de glucosa sérica en ayunas por
encima de 7 mmol/L es un factor
de riesgo para mortalidad por
COVID-19, a pesar de ser 0 no
diabético

Estratificaron y correlacionaron
detalladamente los niveles de
glucosa sérica respecto a la
mortalidad

Hicieron falta mediciones de HB1Acy
el monitoreo de la glucosa sérica en
pacientes hospitalizados, ademas de
que la diabetes no fue subtipificada y
la muestra fue relativamente pequena
en un estudio unicéntrico

Smoking and comorbidities are
associated with COVID-19 severity and
mortality in 565 patients treated in
Turkey: a retrospective observational
study

Establecieron al habito
tabdquico, la edad avanzada,
EPOCYy enfermedad coronaria
como factores de riesgo para

admision a UCly mortalidad en
pacientes con COVID-19

Muestra aceptable y abordar
los riesgos que conlleva ser
fumador activo, exfumador y
nunca haber fumado respecto a
mortalidad por COVID-19

Disefo retrospectivo

La mortalidad del primer cuatrimestre
de 2020 en la pandemia por COVID-19.
Anélisis del Comité de Mortalidad del
Hospital Central de la Defensa «Gomez
Ulla», Madrid

Sus resultados fortalecen a
estudios previos que indican
que la edad >70 afos constituye
la variable mds importante con
respecto a la mortalidad por
COvID-19

Estudiaron exclusivamente
los exitus y relacionaron sus
causas de muerte al COVID-19,
demostrando gran cantidad de
variables para futuros estudios

No tuvieron en cuenta la distribucion
de migrantes en la muestra obtenida,
no se realizaron pruebas RT-PCR a
todos los pacientes y la falta del item
de grupo sanguineo
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1

Introducen una nueva variable,
el grupo sanguineo (GS) y
manifiestan que el GS O+ ofrece
un papel protector frente a la
infeccién por SARS-CoV-2

Risk factors prediction, clinical
outcomes, and mortality in COVID-19
patients

Evaltian a los sintomas clinicos
como la fiebre y anosmia como
factores de mortalidad, ademés

de proveer nueva informacion
para los paises de Medio Oriente

Incluyen variables poco relacionadas
con la fisiopatologfa y curso del
COVID-19 como conjuntivitis y

eczema

Relacionan los bajos niveles
de albimina sérica con un
mayor riesgo de mortalidad
por COVID-19 exponiendo
que se debe a un retraso en el
aclaramiento viral

Risk Factors for Mortality in Hospitalized
Patients with COVID-19: An Overview in
a Mexican Population

Al ser la poblacion estudiada
muy parecida a la nuestra, los
hallazgos encontrados son
(tiles para realizar un mejor
pronostico y manejo de nuestros
pacientes con COVID-19

El estudio es unicéntrico con un
tamano de muestra limitada,
ademds de la falta de algunos datos
especificos en las historias clinicas y
el no poder realizar un AGA en todos
los pacientes

Identificaron 4 predictores
de alta mortalidad dentro de
los pacientes con COVID-19:

edad>65 anos, enfermedades
cardiovasculares o
cerebrovasculares preexistentes,

CD3+(CD8+ células-T <75
cél-pL"y troponina 1 >0.05

ng-mL™

Predictors of mortality for patients with
COVID-19 pneumonia caused by SARS-
CoV-2: a prospective cohort study

Se enfocaron més en los
biomarcadores inflamatorios y
de dafio celular para predecir

mortalidad por COVID-19

Estudio unicéntrico con muestra

pequena, ademés de resultados

durante el inicio de la pandemia
(febrero 2020)

VID-19 tiene alta precisién para pacientes hos-
pitalizados confirmados con COVID-191¢1927
COVID-19 positive patients from six indepen-
dent centers, comprising 33 different hospitals.
Demographic, clinical, and laboratory varia-
bles were collected at hospital admission. The
COVID-19 Mortality Risk (CMR.

El estudio realizado por Alizadehsani y
colaboradores, de disefio prospectivo, bus-
c6 analizar factores de riesgo y resultados
clinicos para identificar enfermos criticos,
proveer tratamiento correcto y prevenir la
mortalidad. Con una muestra de 319 pacien-
tes con sintomas de gripe reclutados desde
el 3 de marzo de 2020 al 8 de abril de 2020
durante la pandemia de COVID-19, se se-
leccionaron 32 sintomas entre ellas fiebre
(p=1.99E-12), disnea (p=2.99E-11), debilidad
(p=3.16E-11), temblores (p=1.01E-09), fatiga
(p=6.60E-09), tos seca (p=9.53E-09), ano-
rexia (p=1.68E-08), anosmia (p=5.46E-08),
ageusia (p=1.19E-07), mareos (p=2.10E-05) y
sudoracién (p=2.15E-05). En los resultados se
evidenciaron una asociacién significativa entre
vejez (p=2.82E-05), historia de enfermedad
cardiaca (p=.00654) e historia de cincer (p=
.012863) y mortalidad por COVID-19 com-
parado con sujetos sanos; el grupo sanguineo
O+ mostré caracteristicas protectoras frente a

la mortalidad por COVID-19 (p=.0057); res-

pecto a los sintomas, anosmia (p=.010612), tos
seca (p=.011324), ageusia (p=.011741), fiebre
(p=.024933) y anorexia (p= .038981) estin
significativamente relacionadas a COVID-19
respecto a la mortalidad comparado con sujetos
sanos. En conclusion, la edad, grupo sanguineo
O+, enfermedad cardiaca, anosmia y tos seca
son los factores mds cruciales en la mortalidad
de los pacientes!”lepidemiology, clinical featu-
res, progression, and prognosis of the disease.
Early identification of risk factors and clinical
outcomes might help in identifying critically ill
patients, providing appropriate treatment, and
preventing mortality. We conducted a prospec-
tive study in patients with flu-like symptoms
referred to the imaging department of a tertiary
hospital in Iran between March 3, 2020, and
April 8, 2020. Patients with COVID-19 were
tollowed up after two months to check their
health condition. The categorical data between
groups were analyzed by Fisher’s exact test and
continuous data by Wilcoxon rank-sum test.
Three hundred and nineteen patients (mean
age 45.48 + 18.50 years, 177 women.

A. Cortés-Telles y colaboradores llevaron
a cabo un estudio de cohorte unicéntrico, ob-
servacional y ambispectivo para identificar los
factores de riesgo asociados con mortalidad y
resultados en pacientes mexicanos con CO-
VID-19 hospitalizados. Incluyeron 200 pa-
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cientes entre 28 de marzo y 30 de junio de 2020
quienes fueron admitidos con una enfermedad
respiratoria aguda y fueron diagnosticados con
COVID-19, recolectaron informacién acerca
de la edad, sexo, historia médica y sintomas
desde el comienzo hasta la admisién hospita-
laria, ademds la mortalidad fue definida como
sobrevivientes y no sobrevivientes al momento
de realizar los andlisis. Los resultados mues-
tran que hubo una tasa de mortalidad general
del 82.5%, de los cuales 32 pacientes (72.7%)
murieron en UCI frente a 39 pacientes (92.7%)
quienes murieron en un drea diferente del hos-
pital; comparado a los sobrevivientes, los no
sobrevivientes de COVID-19 tuvieron una al-
ta proporcién de pacientes mayores de 65 afios
(43% vs 18%, p<0.001); comparados a los so-
brevivientes, los no sobrevivientes tuvieron una
significativa alza de la frecuencia cardiaca (107
vs 98, p=0.022) y frecuencia respiratoria (30
vs 28, p=0.003), una baja basal de saturacién
de oxigeno (SpQO,) (73% vs 89%, p<0.001) y
SpO,/FiO, (348 vs 424, p<0.001), ademds la
mortalidad en no sobrevivientes quienes no re-
cibieron atencién en UCI fue mis alta (92.8%
vs 72.7%, p=0.014); comparado a los sobre-
vivientes, niveles de leucocitos (13.1 vs 9.4,
p<0.001), relacién neutréfilo-linfocito (RNL;
12.3 vs 6.3, p<0.001), procalcitonina (0.47 ng/
mL vs 0.14 ng/mL, p<0.001) y proteina C re-
activa (203 ng/L vs 128 ng/L, p<0.001) fueron
significativamente mds altos en le grupo de no
sobrevivientes; niveles de dimero D fueron el
doble en no sobrevivientes (1.025 ng/mL vs
505 ng/mL, p=0.002); glucosa basal, CK, CK-
MB, troponina-T altamente sensible y lactato
deshidrogenasa (LDH) fueron marcadamente
mads altos en los no sobrevivientes; en el grupo
de los no sobrevivientes el recuento absoluto de
linfocitos fue menor (0.9 vs 1.1, p=0.021), al
igual que la relacion linfocito-PCR (4.4 vs 9.0,
p<0.001), proteinas totales y albimina sérica
(2.9 g/dL vs 3.5 g/dL, p<0.001) que en el gru-
po de sobrevivientes; ademds los sobrevivientes
tuvieron mds signos y sintomas de la enferme-
dad, aunque los no sobrevivientes mostraron
mis alta intensidad. En conclusién, los hallaz-
gos encontrados pueden ser utiles para las de-
cisiones a tomar para mejorar los resultados y

pronéstico con COVID-198.

V.107/N° 4

El estudio realizado por R-H Du y colabora-
dores de tipo cohortes de casos unicéntrico tuvo
por objetivo buscar e identificar los pardmetros
clinicos y de laboratorio asociados a mortalidad
de los pacientes con COVID-19. Se reclutaron
179 pacientes entre el 25 de diciembre del 2019
y 7 de febrero de 2020, quienes fueron hospi-
talizados con probable y confirmado diagnés-
tico de COVID-19 en el Hospital Pulmonar
de Wuhan. Los resultados mostraron que 21
pacientes (11.7%) empeoraron en un breve pe-
riodo de tiempo y murieron de falla multiorga-
nica, especialmente de insuficiencia respiratoria
e insuficiencia cardiaca y el promedio de dura-
cién desde la admisién hasta el fallecimiento
fue de 13.7+8.3 dias (rango de 3-33 dias); los
pacientes que fallecieron eran mucho mis vie-
jos que el grupo sobreviviente (70.2+7.7 afios vs
56.0+13.5 afios; p<0.001); en el grupo de falleci-
dos mds pacientes tuvieron hipertension (61.9%
vs 28.5%; p=0.005) y enfermedad cardiovascu-
lar o cerebrovascular (57.1% ws 10.8%; p<0.001);
disnea, fatiga, produccién de esputo y dolor
de cabeza fueron mds frecuentes en los falleci-
dos que en los sobrevivientes (85.7% vs 44.9%
(p<0.001), 61.9% vs 36.7% (p=0.033), 57.1% vs
27.2% (p=0.010) and 23.8% vs 7.6% (p=0.033),
respectivamente); pacientes fallecidos tuvieron
frecuencia respiratoria mds alta que los sobre-
vivientes (p=0.016); los fallecidos tuvieron mds
leucocitos y neutréfilos que los sobrevivientes;
los fallecidos tenias linfocitos disminuidos com-
parado a los sobrevivientes; ademas el andlisis
revel6 que edad>65 afos, célula T CD3+CD8+
<75 célulasxpL?, troponina I cardiaca >0.05
ngxmL™, mioglobina>100 ngxL.™, creatinina
>133 pmolxL", dimero D >0.5 mgxL" y PaO,
<60 mmHg estuvieron asociados a muerte en
pacientes con COVID-19. En conclusién, iden-
tificaron cuatro predictores de alta mortalidad
entre la poblacién en general con COVID-19:
edad mayor a 65 afios, enfermedades cardio-
vasculares o cerebrovasculares pre-existentes o
actuales, CD3+CD8+ >75 célulasxpL.! y tro-

ponina I cardfaca >0.05 ngxmL V..

En los estudios retrospectivos se encontré lo
siguiente:

Silva y colaboradores realizaron un estudio
de tipo cohorte retrospectivo que tuvo por ob-
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jetivo verificar y analizar el impacto demogra-
fico y comorbilidades como factores de riesgo
para admisién en UCI y mortalidad entre po-
blacién brasilefia adulta. De un total de 1 048
575, se quedaron con una poblacién de 159 704
pacientes entre 20 a 59 afios de los cuales tenfan
informacién acerca de su mortalidad e ingreso
a UCI, la informacién fue recogida del 26 de
febrero (1° caso de COVID-19 en Brasil) al 9
de octubre de 2020. Los resultados evidencia-
ron que el 4.2% (n=43 662) de pacientes re-
quirieron admisién en UCI y el 3.3% (34 704)
murieron; la edad no tenia asociacién signifi-
cativa con la mortalidad o admisién en UCI
(p>0.05); la obesidad fue la variable mas fuer-
temente asociada a admisién en UCI y muerte,
la obesidad incrementa el riesgo de mortalidad
en 88.9%; la diabetes no fue un predictor de
mortalidad a diferencia de la obesidad; la en-
fermedad cardiovascular crénica fue un factor
de riesgo para admisién en UCI, pero no de
mortalidad; el nimero de afios de educacién no
tue identificado como factor de riesgo de mor-
talidad; vivir en zonas rurales o peri-urbanas
incrementa el riesgo de mortalidad que vivir en
zonas urbanas; todas las razas no blancas tu-
vieron un incremento en la tasa de mortalidad
debido al COVID-19 (56.4% en raza mixta a
75.6% en raza negra); encontraron que las mu-
jeres eran mds probables de sobrevivir respecto
alos hombres; las tasas de mortalidad por CO-
VID-19 fueron mds altas en hombres que en
mujeres. En conclusion, el sexo, caracteristicas
demogrificas y comorbilidades fueron predic-
tores de admisién en UCI y de mortalidad en
adultos brasilefios con COVID-191%),

El estudio realizado por Incerti D. y cola-
boradores fue una cohorte retrospectiva que
buscaba desarrollar un modelo pronéstico para
identificar y cuantificar factores de riesgo para
mortalidad en pacientes admitidos en el hos-
pital por COVID-19. Reclutaron 17 086 pa-
cientes entre el 20 de febrero al 5 de junio de
2020, estos tenian como criterios de inclusion
ser mayores de 18 afios, tener diagndstico de
COVID-19 y dar positivo a la prueba diagnés-
tica para SARS-CoV-2. Los resultados arro-
jaron que la mortalidad es mds alta en niveles
altos y bajos de temperatura y presién arterial
sistélica y que hubo una relacién fuerte nega-

tiva entre la saturacién de oxigeno y la morta-
lidad que estd presente solo por debajo de 95%
aproximadamente; la edad fue el predictor mas
importante y que los resultados de laboratorio
y signos vitales tienden a ser predictores mas
importantes que las comorbilidades o factores
demogrificos; relacién positiva entre altos ni-
veles de IMC y mortalidad, los resultados de
laboratorio mas importantes asociados a mor-
talidad fueron la troponina I, LDH y plaque-
tas. En conclusién, la edad fue el predictor mas
tuerte de mortalidad ademds de que los signos
vitales y resultados de laboratorio agregaron
informacién pronéstica més alld de la edad!Y.

Cobre AF'y colaboradores llevaron a cabo un
estudio cohorte retrospectiva que tenia por obje-
tivo investigar los factores de riesgo asociados al
retraso en el diagndstico y mortalidad en pacien-
tes con COVID-19 en Rio de Janeiro, Brasil.
Recogieron informacién de 3 656 pacientes que
dieron positivo para COVID-19 entre febrero
y abril de 2020, tomando en cuenta el indice de
desarrollo social (IDS) que lo clasificaron en dos
grupos: bajo indice social y alto indice social.
Los resultados presentaron que los pacientes va-
rones tenfan mayores probabilidades de muerte
por COVID-19 que las mujeres (OR = 0,150'1C
del 95%, 0,051-0,440]; p = 0,001). Los grupos
de edad que se asociaron estadisticamente con
la muerte fueron: 70-79 afnos (OR = 1,495[C
95%, 1,121-1,994]; p = 0,006), 80-89 afos (OR
= 3,1461C 95%, 2,256-4,387]; p <0,001) y 90-
99 afios (OR = 5,1001C 95%, 2,024-12,852]; p
= 0,001). Los pacientes de regiones con un IDS
bajo tenian mayores probabilidades de muerte
por COVID-19 (OR = 1.833IC 95%, 1.565-
2.148]; p <0.001). El retraso en el diagndsti-
co de mis de ocho dias también fue un factor
de riesgo de muerte (OR = 3,537'IC del 95%,
2,769-4,519]; p <0,001); ademas las edades
entre 40-49 afios (OR = 3,226IC 95%, 1,561-
6,668]; p = 0,002), 50-59 afios (OR = 5,341[IC
95%, 2,625-10,865]; p = 0,000) y 60- 69 afios
(OR = 13,280!IC del 95%, 6,662-26,474]; p
= 0,000) se convirtieron en factores asociados
con las probabilidades de mortalidad por CO-
VID-19. En conclusién, los factores de riesgo
para COVID-19 estuvieron asociados con el
género masculino, edad inferior a 60 afios y pa-
ciente que viven en regiones con un bajo IDS
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como las favelas, ademds que el retraso entre el
comienzo de los sintomas hasta el diagnéstico
mis alld de los 8 dias puede incrementar las tasas
de mortalidad[*?!,

Sdez y colaboradores realizaron una inves-
tigacién observacional, descriptivo, transversal
y retrospectivo tuvo como finalidad analizar
las variables clinicas asociadas a exitus hospi-
talarios de los pacientes fallecidos en el primer
cuatrimestre de 2020, y su relacién con la pre-
sencia o no de COVID-19. Consideraron una
muestra de 371 fallecidos recogidos durante
el primer cuatrimestre de 2020 y no tuvieron
ningun criterio de exclusién. En los resultados
se observé un mayor porcentaje de fallecidos
hombres (53.1%) frente a mujeres (46.9%);
los fallecidos por COVID-19 positivo pricti-
camente duplican la estancia (10.1%) frente a
los COVID-19 negativos (5.5%); de todos los
muertos, 39 (10.5%) murieron en urgencias,
296 (79.8%) en planta hospitalaria y 36 (9.7%)
en la UCI; el 67% de los fallecidos presentaron
mal estado general a la admisién, el porcentaje
aumenté hasta 81.9% en casos de COVID-19
positivos; la HTA estuvo presente en un 70.5%
de fallidos por COVID-19; diabetes presente
en 36.5% de los casos, frente a 26% de falleci-
dos COVID-19 negativos; asma presente en el
4.8% de fallecidos COVID-19 positivos frente
a2% de COVID-19 negativos; el cincer estuvo
presente en el 31% de COVID-19 positivos y
en 19.9% en COVID-19 negativos. En conclu-
sién, la mayor tasa de mortalidad en pacien-
tes con COVID-19 se produjeron en pacientes
mayores de 70 afios?.

Rodriguez-Zaniga MJM y colaboradores
realizaron un estudio de cohorte retrospecti-
vo con el objetivo de describir los principales
factores asociados a la mortalidad en pacientes
hospitalizados con neumonia por el SARS-
CoV-2 en un hospital piblico de Lima, Pert. Se
incluyeron 122 pacientes adultos con sospecha
clinica o con confirmacién de COVID-19 con
pruebas rdpidas y/o moleculares, se analizaron
variables demogrificas, clinicas, de laborato-
rio, tomograficas y tratamiento. Los resultados
demuestran que la mayoria de los pacientes
criticos fallecieron (p<0.001); la edad, HTA e
IMC se asocian a mayor riesgo de mortalidad

en pacientes COVID-19; niveles bajos de Sa-
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tO2 y del PaO2/FiO2 en el AGA se relacio-
naron a un mayor riesgo de muerte; PCR, el
INL y el DD se asociaron a un mayor riesgo
de muerte; a mayor compromiso pulmonar es
mayor el riesgo de muerte; la administracién de
corticoides, LPV/ry ENX profilictica se asocia
a mayor mortalidad; el tratamiento prolongado
y en pulsos de corticoides se asocian a mayor
riesgo de muerte; el ingreso hospitalario con
estado severo o critico estd asociado a 7y 16
veces mds, respectivamente, de riesgo relativo
de muerte comparado a un estado moderado.
En conclusién, los factores edad, IMC, HTA,
indice PaO2/F102 y exposicién a corticoides y
LPV/r se asocian a mortalidad ademis de dosis
altas de corticoides asociado a un mayor riesgo
de muertel™!,

Karen Valenzuela Casquino y colaboradores
llevaron a cabo una investigacién observacio-
nal, descriptivo y retrospectivo con la finalidad
de determinar los factores asociados a la mor-
talidad y los desenlaces de los pacientes hos-
pitalizados por COVID-19 en la Unidad de
Cuidados Intermedios del Hospital Uldarico
Rocca Fernindez. Estudiaron las historias cli-
nicas de 71 pacientes admitidos en la unidad de
cuidados intermedios (UCIN) diagnosticados
con COVID-19 entre el 1 de julio al 30 de se-
tiembre de 2020, excluyeron a los pacientes con
desenlace incierto. Los resultados muestran
que el 76,47 % de los fallecidos fueron adultos
mayores versus, 23,53 % que eran adultos, re-
saltan la asociacién entre mortalidad y la edad
mayor de 60 afios (p <0,05); ademas el 82,35 %
de los fallecidos eran hombres (n=42) y 17,65
%, mujeres (n=9); la saturacién de oxigeno <80
% tomada al ingreso se asocié con una mayor
mortalidad, en comparacién al grupo de los
sobrevivientes (p<0,0025). El mayor porcenta-
je de pacientes hospitalizados que fallecieron
(49,02 %, n=25) tuvo una estancia hospitala-
ria intermedia (p<0,025); de los fallecidos, 19
(37,25 %) tenian el antecedente de hipertensién
arterial (p>0,1), 15 (29,41 %) padecian de dia-
betes mellitus (p>0,05) y el 33,33 % eran obe-
sos (p>0,5). En conclusién, el estudio plantea
que los factores asociados a pronéstico fatal son
la edad mayor de 60 afios, llegar a emergencia
con saturacién de oxigeno menor a 80% y una
extensa estancia hospitalarial®l.
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Yupari I. y colaboradores realizaron un es-
tudio descriptivo, de enfoque cuantitativo y
disefio correlacional, retrospectivo y de cor-
te transversal con la finalidad de analizar los
factores bioldgicos, sociales y clinicos de ries-
go de mortalidad en pacientes hospitalizados
con COVID-19 en el distrito de Trujillo, Peru.
Tuvieron una muestra de 64 pacientes escogi-
dos de marzo a mayo de 2020. Los resultados
muestran que los pacientes fallecidos tuvieron
una edad promedio de 64.67 afos; fallecieron
mds hombres (85,7%); los jubilados eran los
mis frecuentes (28.6%); los fallecidos tuvieron
aproximadamente 9,7(+/- 9,9) dias de tiempo
promedio de estancia en hospitalizacién hasta
su muerte; en los pacientes fallecidos la tempe-
ratura media registrada fue de 37,6° C+ 0,9; en
los pacientes fallecidos se presentaron disnea,
auscultacién pulmonar anormal y hallazgos
anormales de Rx. Pulmonar en 47,6%, 47,6%
y 33,3% respectivamente; los pacientes falle-
cidos experimentaron los sintomas de fiebre,
malestar general, tos y dificultad respiratoria
en un 81,0%, 57,1%, 52,4% y 90,5% respecti-
vamente; en pacientes fallecidos predominaron
enfermedad cardiovascular (incluye hiperten-
sion) el 42,9%, diabetes y cincer en un 14, 3%
en ambas comorbilidades. En conclusién, los
factores de riesgo de mortalidad mds signifi-
cativos dentro de los factores biolégicos son la
edad mayor de 60 afios y el sexo masculino,
dentro de los factores sociales no se incluyé
ninguno en el modelo y dentro de los clinicos
la tos, dificultad respiratoria y como comorbi-
lidad, 1a Diabetes!'¢!,

Zhang y colaboradores realizaron un estu-
dio de cohorte retrospectivo con el objetivo de
describir las caracteristicas clinicas de pacientes
diabéticos con COVID-19 e investigar los fac-
tores de riesgo que influencian en el prondstico,
especialmente el impacto de diferentes fairma-
cos antidiabéticos. Tomaron una muestra de 52
pacientes que fueron admitidos entre el 25 de
enero al 14 de febrero de 2020, durante el brote
de la pandemia. Los resultados fueron que el
23.1% fueron admitidos en UCI, 28.8% tuvie-
ron complicaciones de amenaza de muerte y 8
pacientes murieron, con una tasa de mortali-
dad del 15.4%. De los 52 pacientes diabéticos,

8 (15.4%) murieron dentro de un tiempo pro-

medio de 10.5 dias (IQR 9.0-13.0) desde la ad-
misién hasta el dia de la muerte. Las causas de
muerte incluyen SDRA (8, 15.4%), seguido de
shock séptico (2, 3.8%) and por tltimo IMA
(1, 1.9%). En conclusién, los pacientes diabéti-
cos con un pobre seguimiento y tratamiento de
su enfermedad tienden a tener mayores tasas de
mortalidad, al igual que la presencia de comor-
bilidades y una edad avanzadal'”..

Yuli Cai y colaboradores realizaron un es-
tudio de cohorte unicéntrico en el Hospital
Renmin de la Universidad Wuhan en Wuhan,
China y tuvo por finalidad investigar las ca-
racteristicas clinicas de los pacientes diabéticos
coexistente con COVID-19 y examinar la aso-
ciacién entre historia de diabetes y/o niveles de
glucosa sérica en ayunas (GSA) con la mortali-
dad por COVID-19 en una seleccién de cohor-
te de pacientes en Wuhan, China. La muestra
tue de 941 pacientes diagnosticados con CO-
VID-19, seleccionados desde el 20 de enero al
20 de febrero de 2020. Los resultados demues-
tran que la mortalidad en pacientes con dia-
betes preexistente fue mayor que en pacientes
sin diabetes preexistente (21/123117,1%] frente
a 76/81819,3%]; P = 0,012); la diferencia de
mortalidad fue mds pronunciada entre los pa-
cientes con GSA superior e inferior a 7 mmol/L
(/51/245[20,1%] frente a 46/69616,6%]; P
<0,001); entre los sujetos con diabetes, la mor-
talidad en pacientes con GSA = 7,0 mmol/L
(15/7520%]) fue mayor que en pacientes con
FBG <7,0 mmol/L (6/48[12,5%]); entre los
sujetos sin diabetes, la mortalidad en pacien-
tes con FBG = 7,0 mmol/L fue notablemente
mis alta que en pacientes con FBG <7,0 mmol
/ L (36/16721,6%] frente a 40/65116,1%]; P
< 0,001); la tasa de mortalidad de los pacien-
tes mayores fue mayor, especialmente para la
edad mayor de 60 afios; para los pacientes con
antecedentes de diabetes, la alta mortalidad se
correlacioné muy estrechamente con la hiper-
glucemia; paralos pacientes sin diabetes, la ma-
yor mortalidad también se relaciond, en cierta
medida, con la hiperglucemia; se evidencié un
riesgo significativamente mayor de muerte en
pacientes con COVID-19 con edad avanzada,
hipertensién, diabetes, enfermedad coronaria,
enfermedad cerebrovascular, insuficiencia re-
nal crénica, EPOC, insuficiencia cardiaca cré-

"6L-PLAOD UOD sajuaLoed ua pepLjelJow e sopeLoose obBsaLJ ap saJoiloey

V.107/N° 4




198

Factores de riesgo asociados a mortalidad en pacientes con covid-19.

nica, niveles altos de PCR y PCT, GSA =7
mmol/L. En conclusién, aunque el historial de
diabetes se asocié con la mortalidad de los pa-
cientes hospitalizados por COVID-19, 1a GSA
= 7,0 mmol/I fue un factor de riesgo indepen-
diente de muerte por COVID-19081.

Yun Huang y colaboradores realizaron un
estudio retrospectivo, unicéntrico en el hospital
Tongji con el objetivo de describir las caracte-
risticas clinicas de los pacientes sin diabetes que
fueron dados de alta o murieron a causa de la
infeccién por COVID-19 en dos hospitales de
Wauhan, China ademds de evaluar las asocia-
ciones entre los niveles de glucosa plasmatica
en ayunas y la mortalidad de COVID-19 en
estos pacientes. La muestra recogida fue de 151
casos con COVID-19 que fueron admitidos en
dos centros, desde el 1 de enero hasta el 28 de
tebrero en el Hospital Tongji, ademads los pa-
cientes no tenian antecedentes de diabetes y sus
niveles de hemoglobina glicosilada (HbA1c)
eran inferiores al 6,0% y los niveles de glucosa
en ayunas (GSA) eran inferiores a 6,1 mmol/L.
Los resultados demostraron que los no super-
vivientes eran mayores en afios que los super-
vivientes; el porcentaje de pacientes varones
fue mayor en los no supervivientes que en los
supervivientes (P = 0,0067); en comparacién
con los supervivientes, los no supervivientes
tenian mds probabilidades de tener afecciones
médicas subyacentes que incluian hipertensién
(60,0% frente a 28,7%, P = 0,019) y enferme-
dades pulmonares crénicas (40,0% frente a
7,4%, P = 0,0015); los no supervivientes tenian
una temperatura corporal mds alta (36,9 frente
a 36,5 , P =0,014) y una menor saturacién de
oxigeno percutineo (SpO,) (92% frente a 97%,
P = 0,010) que los supervivientes al ingreso;
mediante los resultados de laboratorio se de-
mostraron que los niveles de GSA eran signifi-
cativamente mds altos en los no supervivientes
en comparacién con los supervivientes (5,86
frente a 5,03 mmol/L, P = 0,0003). Mientras
tanto, los no sobrevivientes tienen mayor AST
(40 frente a 23 UI/L, P = 0,0003), BUN (7,6
frente a 4,3 mmol/L, P <0,0001), Cr (84 frente
a 69 umol/L, P = 0,028) y niveles de eTFG
(93 frente a 64 ml/h - 1,73 m?, P = 0,0032).
En conclusién, en comparacién con los super-
vivientes, los no supervivientes se combinaron
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con mds comorbilidades, infeccién mds grave y
peor funcién hepdtica, renal y cardiaca, asimis-
mo, los niveles de glucosa plasmdtica en ayunas
se asociaron significativamente con el riesgo de
muerte en pacientes incluso con niveles norma-
les de GSA y HbA 1.

Tayfun Caliskan y colaboradores llevaron a
cabo un estudio observacional y retrospectivo,
con la finalidad de explorar la prevalencia de
las tasas de tabaquismo y las comorbilidades
y evaluar la relacién entre ellas y la gravedad
de la enfermedad y la mortalidad en pacientes
hospitalizados con COVID-19. Recogieron
una muestra de 565 pacientes hospitalizados
con COVID-19 y 248 pacientes hospitalizados
sin COVID-19 como el grupo control, la re-
coleccion fue desde 15 de marzo hasta el 10 de
mayo de 2020 y se dividieron en grupos: grupo
de unidad de cuidados intensivos (UCI), so-
breviviente y no sobrevivientes. Los resultados
demostraron que los no sobrevivientes eran
mayores que los sobrevivientes (p <0,0001); los
fumadores actuales y exfumadores fueron mas
frecuentes en los no sobrevivientes (p <0,0001);
la EPOC, la diabetes, la demencia, la enferme-
dad coronaria, la hipertensién, la IRC, la ICC
y la arritmia fueron significativamente mds
frecuentes entre los no sobrevivientes que entre
los sobrevivientes (p <0,05); no hubo diferencia
entre los no sobrevivientes y los sobrevivien-
tes en términos de asma (p> 0.05); el andlisis
de regresién logistica indicé que la edad avan-
zada (OR; 1,082; IC del 95%: 1,056-1,109; p
<0,0001), EPOC (OR, 3,213; IC del 95%:
1,224-8,431; p = 0,018), enfermedad corona-
ria (OR, 6,252 ; IC del 95%: 2,171-18,004;
p =0,001) y 1a ICC (OR, 5,917; IC del 95%:
1,069-32,258; p = 0,042), se asociaron signifi-
cativamente con la mortalidad; el tabaquismo
actual (OR, 13,014; IC 95%: 5,058-33,480; p
<0,0001) y el tabaquismo anterior (OR, 6,507,
IC 95% 2,731-15,501; p <0,0001) fueron facto-
res de riesgo de mortalidad; la diabetes, la de-
mencia, la hipertensién, la ICC yla arritmia no
se asociaron significativamente con la mortali-
dad (p> 0,05). En conclusién, el tabaquismo, la
vejez, la EPOC yla enfermedad coronaria fue-
ron factores de riesgo para el ingreso en la UCI
y la mortalidad en los pacientes hospitalizados
tratados por COVID-19, mientras que el as-
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ma, la diabetes, la demencia, la hipertensién, la
IRC yla arritmia no se asociaron con el ingreso
en la UCI ni con la mortalidad, finalmente, la
ICC no fue un factor de riesgo para el ingreso

en la UCI; sin embargo, fue un factor de riesgo

de mortalidad!?").

Un estudio GERIA-COVID realizado
por Pierre Ménanger y colaboradores de tipo
observacional y longitudinal tuvo por objetivo
determinar si el uso regular de antagonistas de
la vitamina K (AVK) antes del COVID-19 se
asoci6 con una mayor mortalidad en compara-
cién con no usar AVK entre los adultos mayo-
res fragiles hospitalizados por COVID-19. La
muestra adquirida fue de 82 pacientes quienes
tuvieron que ser hospitalizados en la unidad de
cuidados agudos geridtricos del Hospital Uni-
versitario de Angers, Francia, en marzo-junio
de 2020 en conjunto con pacientes mayores de
80 afios, diagnosticados de COVID-19 me-
diante RT-PCR o TC de térax e informacién
sobre el uso de AVK. Los resultados arrojaron
que hubo una tendencia de uso més frecuente de
AVK antes de COVID-19 en aquellos que no
sobrevivieron al dia 7 (33,3% versus 8,2%, p =
0,056); ademds de una asociaciéon directa entre
el uso regular de AVK antes de COVID-19yla
mortalidad a los 7 dias; si bien se considera no
usar AVK como referencia (RR = 1), el RR de
mortalidad en aquellos que usan AVK de forma
regular fue de 5,68IC del 95%: 1,17; 27,53] (p
= 0,0312); los pacientes con COVID-19 que
usaban AVK de forma regular tenian tiempos
de supervivencia mds cortos que aquellos que
no usaban AVK. En conclusién, el resultado
principal es que el uso regular de AVK antes
de COVID-19 se asocié con una menor tasa
de supervivencia en pacientes ancianos fragiles
hospitalizados con COVID-192Usex, severe
undernutrition, diabetes mellitus, hyperten-
sion, prior myocardial infarction, congestive
heart failure, prior stroke and/or transient is-
chemic attack, CHA2DS2-VASc score, HAS-
BLED score, and eGFR. Results. Among 82
patients (mean + SD age 88.8 + 4.5 years; 48%
women.

El estudio llevado a cabo por Baldémero
Sanchez Barragin y colaboradores de disefio
ecol6gico mixto, tuvo por finalidad sefialar la
posible influencia de coberturas de vacunacién

con bacilos Calmette-Guérin (BCG) en indi-
cadores de mortalidad y morbilidad por CO-
VID-19 en paises con curva epidémica conso-
lidada. La muestra obtenida fue de 45 paises y
esta se dividié en dos: cobertura BCG > 60% y
cobertura BCG < 60% con altos ingresos, reco-
gida el 1 de junio de 2020, entre los criterios de
inclusién estin: paises con curva epidemiolégi-
ca consolidada y paises que cuenten con cober-
turas de vacunacién con BCG. Los resultados
mostraron que en Paises con coberturas mayor
de 60% y politica actual de vacunacién univer-
sal, en contraste con paises con cero% cobertu-
ras, la reduccion de indicadores de mortalidad
y morbilidad e incremento de muertes y casos
prevenibles o evitados atribuible a vacunacién
con BCG es amplia y significativa (p<0.01)
principalmente en paises de ingreso medio
bajo e ingreso medio alto y que en paises con
coberturas menor de 60% contra cero % cober-
turas (ambos grupos con altos ingresos), con
reduccién (excepto letalidad con comporta-
miento similar p> 0.01) de tasa de mortalidad
e incidencia e incremento de muertes y casos
prevenibles (p<0.01) a favor de los vacunados.
En conclusién, las coberturas de vacunacién
con BCG superior a 60%, mantenimiento de
politicas de vacunacién universal, se asocia con
mayor reduccién de indicadores de mortalidad,
morbilidad por COVID-191221,

Ferrandiz R. y colaboradores realizaron un
estudio longitudinal, descriptivo y analitico de
modelo de casos, y tuvo como objetivo descri-
bir y analizar la mortalidad por la Covid-19 en
funcién de aspectos sociales: indicadores eco-
némicos, sociodemogrificos, de salud y de de-
sarrollo social, de los primeros paises afectados
al inicio de la pandemia. La muestra obtenida
tue de 63 paises, teniendo en cuenta que la se-
leccién fue de paises con al menos 60 dias de
seguimiento, al menos 500 pacientes confirma-
dos de COVID-19 y ser paises representativos
en la afeccién de la pandemia en sus regiones.
Los resultados demostraron en los primeros
30 dias que la pandemia afect6 a los paises,
hay una diversidad de variables relacionadas
a la mortalidad como la pobreza, el bienestar
econémico y concepto de vida de las personas
como el consumo de alcohol, la distribucién
de la riqueza, la corrupcién y la sensacién de
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telicidad y desarrollo humano; pero posterior-
mente muchas de estas variables se van decan-
tando dejando como variables sostenibles a la
pobreza, el bienestar econémico, la longevidad
de vida de las personas y el momento que apa-
rece la enfermedad; ademis se puede observar
que los mayores indices de corrupcién y des-
igualdad son importantes tempranamente con
mortalidades de rango intermedio, siguiendo
el patrén de la pobreza entre otros; por dltimo
la obesidad se relacioné con la mortalidad a los
75 dias y en forma muy relevante y que a ma-
yor diagnéstico de casos, la mortalidad es me-
nor. En conclusion, el andlisis llevado a cabo al
inicio de la pandemia por COVID-19 permite
apreciar que en paises con mayor esperanza de
vida y donde hubo mayor prevalencia de perso-
nas con mayores tasas de obesidad y enferme-
dades pulmonares crénicas tuvieron un riesgo
de mortalidad significativamente mayor al ini-
cio de la pandemia con respecto a paises donde
predominan las enfermedades transmisibles!?*].

DISCUSION

En esta revisién se investigé la relacién entre
factores de riesgo de distintas naturalezas y la
mortalidad en pacientes con COVID-19, te-
niendo diversos resultados y encontrando in-
formacion concordante entre varios articulos o
bien obteniendo datos discrepantes entre dis-
tintas investigaciones. Esto puede explicarse
por la heterogeneidad de los estudios respecto
a: tipo de poblacién (ancianos, sexo masculi-
no, con DM, con HTA, obesos, con neopla-
sias, fumadores, residentes rurales o urbanos,
jubilados, nivel socioeconémico bajo), disefio
(prospectivo, retrospectivo), paises (de Europa,
Asia, América), factores de riesgo determina-
dos y tamafio de muestra.

Los factores de riesgo significativos que
coincidieron en mas cantidad de estudios fue-
ron en su mayoria intrinsecos al paciente con
menor posibilidad de modificarse. Los facto-
res de riesgo destacados por la presente revi-
sién, considerando la cantidad de estudios y
el nivel de evidencia son: La edad mayor a 60
afios, que fue un factor de riesgo para morta-

lidad de COVID-19 en 16 de 19 estudios[¢2!;
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los motivos por los cuales edades avanzadas
se asocian frecuentemente a mortalidad por
COVID-19 podrian explicarse a que en estos
pacientes es habitual la presencia de comor-
bilidades, la polifarmacia y disminucién en
la respuesta inmunitaria, lo que favorece un
estado pro-inflamatorio sin regulacién y pos-
teriores complicaciones hasta llegar a la muer-
tel?l. Asimismo, el sexo masculino se asocié a
mortalidad por COVID-19 en 8 de 19 estu-
dios> 610121315160 "esto se puede explicar en
parte porque los hombres tienden a ignorar las
manifestaciones clinicas y a no ir a los centros
de salud, acudiendo ya en periodos mis avan-
zados de la enfermedad y cuando la enferme-
dad de base se ha complicado demasiado!!3-1¢).
Por otro lado, encontramos que la estancia
hospitalaria prolongada también es un factor
de riesgo relevante, esta asociacién se encontré
en 6 de 19 estudios!>>131516171 " se ha descrito
que el nimero de dias hospitalizado puede au-
mentar debido al nimero de complicaciones
graves que presente el paciente y su derivacion
a la UCI®'37 o porque hay un retraso en su
diagnéstico™. También, la asociacién con co-
morbilidades aumenta las tasas de mortalidad
por COVID-19, en este sentido, tenemos las
enfermedades cardiovasculares(®7%16:18.20] ¢o-
mo las arritmias, enfermedades coronarias,
insuficiencia cardiaca congestiva e inclusive la
HTAB31618191 "3 demds las enfermedades me-
tabélicas como la diabetes mellitus[®131518 y 13
obesidad!>2%) también son de gran relevancia
al momento de pensar en fallecimientos por
COVID-19, de igual forma, las enfermedades
pulmonares preexistentes como el asmal’®l y
EPOCI:20.23] pueden empeorar el cuadro ini-
cial de infeccién por SARS-CoV-2 y conducir
a la muerte, por ultimo tenemos a la enferme-
dad renal crénica®®, demencial®, enfermedad
cerebrovascular!” y cincer!”31%! como comor-
bilidades que influencian hacia un desenlace
fatal. Ahora bien, los signos y sintomas que se
presentan al inicio de la enfermedad de igual
manera afectan el cuadro clinico final, ya que
por ejemplo la presencia de fatiga, cefalea, pro-
duccién de esputol”; anosmial”, tos secal”!)]
disnea®®!) malestar general'>19] fiebre!1116:19]]
saturacién de oxigeno disminuido[¢-8111415:19]
el aumento tanto de la frecuencia cardiacal®!



A A

R G E N T I N A

201

como de la frecuencia respiratorial®® pueden
servirnos como factores predictores de se-
veridad y mortalidad en pacientes con CO-
VID-19. Es necesario mencionar también que
los biomarcadores nos pueden ayudar a pre-
decir el futuro de nuestro paciente dado que
niveles aumentados de BUNI[®1] PCRI6/8:14.181,
glucosal®818191° ASTIOY] Jeucocitos!®®?)) neu-
tréfilost, PCTE 18 dimero-D®%4 CK,
CK-MB®) mioglobinal®,troponinal®*11l y
LDHI® son factores asociados a mortalidad
en pacientes con COVID-19 al igual que va-
lores disminuidos de proteinas totales, albimi-
nal®!] plaquetas™ y linfocitos!®”). Finalmente,
tueron estudiados también factores de riesgo
en particular como por ejemplo vivir en zonas
rurales o peri-urbanas™, un nivel socioeco-
némico bajol'??3] raza negra y raza mixtal'")]
el uso de corticoides prolongado y en dosis
altas™, pacientes jubilados™, fumadores o
exfumadores?”); uso de AVK!?!! y baja cober-
tura de vacunacién de BCG?2l,

CONCLUSION

En conclusién, son variados los factores
de riesgo que se asocian a muerte por CO-
VID-19: Edad mayor de 60 afios, sexo mas-
culino, presencia de signos y sintomas al ini-
cio de la enfermedad como tos seca, disnea,
malestar general, aumento de la frecuencia
cardiaca y respiratoria y disminucién de la sa-
turacién de oxigeno menor a 92%, presencia
de comorbilidades tales como enfermedades
cardiovasculares y cerebrovasculares, HTA,
diabetes, obesidad, cincer, EPOC y asma, al-
teracién de los biomarcadores como aumento
de PCR, glucosa, PCT, leucocitos, dimero-D,
troponina, LDH y disminucién de plaquetas
y linfocitos y por tltimo aspectos sociodemo-
graficos como bajo nivel socioeconémico raza
negra, raza mixta y baja cobertura de vacuna-
cién de BCG.

Al mismo tiempo, la identificacién tempra-
na de los factores de riesgo asociados a mortali-
dad por COVID-19 puede ayudar a estratificar
de una mejor manera a los pacientes que acuden
a la emergencia, ademds de brindar un mejor
enfoque en el tratamiento.
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RESUMEN ©

Introduccion: La aparicién de un nuevo coronavirus, el SARS-CoV-2, ha sido catalogado el
2019 como una pandemia por la OMS, teniendo hasta la actualidad mas de 170 millones de
infectados y 3.53 millones de fallecidos. Objetivo: El presente articulo tiene como objetivo
realizar una revisién de la bibliografia publicada sobre los factores de riesgo asociados a mor-
talidad en pacientes con COVID-19. Métodos: La revision se realizé a través de la bisqueda
electrénica de diversos articulos cientificos relacionados con el tema. Se utiliz6 la pregunta
PEOQ: ;Cuiles son los factores de riesgo asociados a mortalidad en pacientes con COVID-19?
Las fuentes de busqueda fueron PubMed, Scielo y Google Scholar. Las palabras clave fueron:
“coronavirus infections”, en combinacién con “risk factors” y “mortality”; “infecciones por co-
ronavirus” junto con “COVID-19”, “factores de riesgo” y “mortalidad”. Se seleccionaron los
articulos publicados desde 07 de mayo de 2020 hasta 28 de abril de 2021. Resultados: De los
76 articulos encontrados se descartaron 57 por no cumplir con nuestros criterios de inclusién
y exclusién, quedando 19 articulos para esta revision. Los factores de riesgo significativos para
mortalidad por COVID-19 fueron: Edad > 60 afios, sexo masculino, estancia hospitalaria
prolongada, presencia de comorbilidades, presencia de signos y sintomas de la enfermedad y
biomarcadores alterados, etc. Conclusién: Diversos factores de riesgos se asocian a mortalidad
por COVID-19: Edad > 60 afios, sexo masculino, estancia hospitalaria prolongada, presencia
de comorbilidades, presencia de signos y sintomas de la enfermedad y biomarcadores alterados
entre otros. Palabras clave: Infecciones por coronavirus; factores de riesgo; mortalidad (fuente:
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ABSTRACT
Single-Use-Systems (SUSs) Bioreactors, also known as disposable bioreactors, have become an integral
part of biotechnology manufacturing facilities for bioproducts with a potential market expecting a
growth rate of nearly 15.5% over the forecast period: 2018 to 2023. SUSs bioreactors are comparatively
safe, simple, and flexible than their stainless-steel bioreactors counterparts thus, their usage is being
augmented in the biopharmaceutical industry mainly in planning fast tracks of complex projects, in-
cluding those related to the SARS-CoV-2 pandemic. Thus, the use of SUSs has become an effective
alternative for the rapid production of vaccine candidates. However, some technical and operational di-
sadvantages still hamper their worldwide use. This review gives a rational insight into SUSs bioreactors
use, types, operational parameters and new applications in the biopharmaceutical industry. Likewise,
the appropriate parameters and limitations of this equipment, focusing on its use for vaccine production
against COVID-19 are also discussed. Key words: single-use bioreactor systems; SARS-CoV-2; viral

vaccine production; scale-up; biopharmaceutics

INTRODUCTION

According to the growing global demand, it is
clear that next-generation vaccines will be pro-
duced using recombinant organisms and Single-
Use Systems (SUSs) including SUSs bioreactors
addressed to increase production capacities with
reduced costs. SUSs devices, in general, refer to
bioprocessing equipment designed to be used once
or in a single production campaign and then dis-
carded.™

'The description above can be evidenced in the
SARS CoV-2 pandemic. The worldwide presence
of SARS-CoV-2 affected almost all industries
and social functions globally, including the bio-
pharmaceutical industry, and with it the biopro-
cesses for vaccines or its candidate’s production.
31'This fact has brought, promptly, a series of sig-
nificant changes that include existing production

practices and/or some preexisting trends aimed at
an adaptation process to face this dramatic new
situation.

'Therefore, the new technology in this pandemic
contributes to the rapid development and produc-
tion of candidate vaccines, therapies, equipment,
and diagnostics, all at the same time. Also, accord-
ing to Kulkarni (2019) and Macdonald (2020), the
changes that this global resource mobilization will
bring to the biopharmaceutical industry include! *I:
1) Single-use systems, there will be more SUSs in the
new process lines and facilities; 2) Process intensifica-
tion, faster bioprocessing with smaller facilities and
less staft; 3) Greater automation, Plug and Play tech-
nology which allows switching between batches,
with single-use bioprocessing, five times faster than
the traditional process with a stainless steel environ-
ment; and 4) Greater biosecurity, security for both,
production operations and research personnel.
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Assuming only two or three pandemic-re-
lated vaccines or biotherapeutics are entering
the market, each one will likely require the
manufacture of hundreds of millions, if not
billions, of doses per year. This will require
multiple installations. For example, only
vaccine manufacturing could involve 4,000
SUSs/year with a total production of eight
million liters of culture media per year.*!

It is considered that SUSs demand, includ-
ing SUSs bioreactors, will increase with the
pandemic. It is also true that, since some years
ago there was a significant increase of SUSs use
in the biopharmaceutical industry, especially
in the production of proteins from mammalian
cell cultures®.

It has also been proven that with the use of
SUSs, for example in mammalian cell cultures
titers, production can be increased from mg /
L to g/ L by improving the bio-manufacturing
of SUSs, which has reduced goods cost during
the last 30 years.[l"=?

SUSs bioreactors versatility and po-
tential capabilities positions them as an
ideal system in the bioprocess industry as
an alternative to conventional glass and
stainless steel bioreactors, offering great-
er flexibility in the bioprocess and ease of
operationshowever, only a five-fold volume
expansion is achievable in a single-use
stirred tank bioreactor, which in turn, ne-
cessitates intermediate equipment to scale
up the culture to production volume. This
study introduces a two-chamber single-use
bioreactor that is capable of cell culture
expansion from 1 to 50 L. The prototype
is a proof of concept that can help users
save costs of purchase and qualification of
equipment, reduce factory footprint, and
reduce the risk of contamination during
culture transfer from one intermediate
bag to another. The prototype is made of
two chambers of different volumes, inter-
connected as a single, closed system. The
design and construction of the prototype
is described in detail and results from the
engineering characterization (e.g., mixing
time, power input per unit volume, and ox-
ygen mass transfer coefficient.””!

'This work provides, for the first time, an up-

dated overview to academics and researchers,
pointed to the use of single-use devices, spe-
cifically disposable bioreactors, in the produc-
tion of viral vaccines, other biopharmaceutical
applications and possible challenges of SUSs
bioreactors in the race for the production of
vaccine candidates in the fight against COVID
-19 worldwide.

WHAT ARE SINGLE-USE SYSTEMS
(SUSs) DEVICES?

SUSs include upstream or downstream
devices such as bioreactors, membranes,
mixing systems, connectors, buffer contain-
ers, etc. They are mainly composed of plastic
material or other biodegradable biopolymers
sealed and sterilized by radiation."” Figure
1 shows the trend in the use of different dis-
posable components for bioprocessing be-
tween 2018 and 2019, including SUSs bio-
reactors.

Market behavior, as shown in Figure 2,
shows a preference for SUSs use. SUSs biore-
actors preference in bioprocesses has been in-
creasing since 2013 with a growing projection
to 2023 when compared with its stainless-steel
counterparts (Figure 3).

Figure 1. Trend towards the use of disposable sin-
gle-use elements in bioprocesses 2018-2019. Sou-
rces: 15 and 16™ Annual Report and Survey on
Biopharmaceutical Manufacturing April 2018 and
2019 respectively.
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Figure 3. Market Comparison of Stainless Steel vs
SUSs 2013-2023.
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SINGLE-USE BIOREACTORS VS.
CONVENTIONAL BIOREACTORS

Among the indisputable operational and
productive advantages of SUSs bioreactors we
can find:

1- Production time saving, since SUSs elimi-
nate the need for re-sterilization and vali-
dation of cleaning systems, which ensures a
lower cross-contamination risk.!"

2- Low operational costs and reduced fixed
capital investment because of the limited
manpower and infrastructure needed.!"

3- The final product can enter the commercia-
lization process more expeditiously compa-
red to the products obtained using conven-

V.107/N° 4

stainless steel bioreactors for large-scale pro-
duction of vaccines. Thereby, figure 4 shows
some limitations of conventional bioreactors
such as cross contamination, high water waste,
a need for sterilization process, large produc-
tion times and high cost and energy. These
characteristics create a tendency for the bio-
pharmaceutical industry to migrate towards a
more flexible and agile production using SUSs.

Figure 4. Advantages of Single-Use Systems over
conventional bioreactors using different operational
and productive parameters.
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MAIN TYPES OF SUSs USED
IN BIOPHARMACEUTICAL
APPLICATIONS

Bioreactor design has evolved to meet tech-
nical requirements for vaccine manufacturing
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since the early 1940s when the use of micro-
organisms in vaccine manufacturing was the
main practice, until the use of mammalian
cells. Mammalian cells had become a technical
challenge for several companies, forcing them
to continuously develop innovative products
and workflows.l' As a result, SUSs designs
respond to the changing needs not only for the
manufacture of vaccines but also for the pro-
duction of cells, vectors, recombinant proteins,
antibodies and secondary metabolites. In this
regard, different systems are being designed
to achieve these objectives, some of the most
used in the biopharmaceutical industry are de-
scribed below.

STIRRED TANK SUSs
BIOREACTORS

Single-use stirred tank bioreactors are a
viable alternative for culturing animal cells
because of their high throughput, flexibility,
and low cross-contamination. They consist of a
plastic container with a built-in impeller, con-
tained within a steel tank that facilitates heat
transfer.”)

Agitated tank SUSs have successfully re-
placed their stainless-steel counterparts. Ka-
zemzadeh et al. (2018) evaluated the effect
of gas volumetric flow rate, impeller speed on
shear rate, gas retention and bubble diameter
for an angular-axis SUSs stirred tank biore-
actor.' This study also determined that the
mixing system is similar to that of conventional
stirred tank bioreactors and meets the require-
ments for culturing cells.

Currently, the two main manufacturers
of this type of SUSs are Thermo-Fisher and
Xcellerex and the main commercial brands
are Allegrol’'M STR200, BioBLU®, bioReac-
tor, BIOSTAT® Cultibag STR200, CerCell,
iCELLis® fixed-bed bioreactor, Mobius®
CellReady, Sartorius Ambr®, SmartVessel™ /
HyPerforma™, and Xcellerex™ XDR.['!

Vaccine development, viral vectors and cell
growth are the most recent application of this
type of SUSs. Also, it has been proven that the
combination with microcarriers in the system
provides good results.'”) Lawson et al. (2017)
achieved a 43-fold expansion of human mes-

enchymal stromal cells (hMSC) by incorpo-
rating microcarriers in the bioreactor.l18pH
and dissolved oxygen (DO] The expanded
cells showed inhibition of T cell growth and
inducibility of indoleamine 2,3-dioxygenase.
A similar study was conducted by Dufey and
his colleagues (2016) who used the BioBLU®
0.3c system and generated 1 x cellsina 250 mL
working volume.!'”) On the other hand, Yang et
al. (2019) developed an expansion process with
microcarriers for HEK293T and Vero cells
growth, obtaining a maximum cell concentra-
tion of 1.5 x cells / mL and 3.1 x cells / mL
with the XDR-50 and XDR-200 bioreactors
respectively.l'”]

Other successful studies have shown the
potential of these SUSs for the production of
viral vaccines, and vectors. In 2019, Fedosyuk
et al. manufactured vaccine candidates against
rabies, malaria and Rift Valley fever, using a
type of adenovirus in a single-use stirred tank
bioreactor20.

OSCILLATING SUSs BIOREACTORS

Oscillating wave bioreactors are easy to
use and mainly suitable for shear sensitive
cell cultures, also displaying comprehensive
options for process control and monitoring.
Therefore, it has several useful applications
for example in cell bank processes and seed
inocula within the upstream bioprocess for
various cell types: CHO cells, NSO cells,
Escherichia coli, stem cells in clinical appli-
cations, insect cells, Madin-Darby Canine
Kidney cells (MDCK), HEK 293, algae and
cyanobacteriall,21,22.

These type of SUSs generally consist of a
biocompatible polymer bag placed on a rock-
er unit which enables the medium of the bag
to be gently mixed through rocking motion.
(23] Some of the available platforms include:
Biostat® RM, Flexsafe® RM Bags (Sartorius
AG) and Wave BioreactorT'M (Cytiva, GE,
US).4

However, there are certain limitations in
the characterization of oscillating bioreac-
tors, mainly from the lack of information. The
mass transfer of gas-liquid oxygen in these
systems depends on the surface aeration with
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the air drag of the breaking waves during the
forward and backward rolling action.!'Y) The
energy input on gas-liquid mass transfer and
mixing in the bioreactor is unknown. Bai
et al. (2019) determined that the gas-liquid
mass transfer and mixing time decrease with
increasing energy input.l'! Still, a more de-
tailed investigation is necessary to gain more
technical information.

Due to its rapid process development and
clinical manufacturing characteristics, the os-
cillating bioreactor can be used in cell-based
immunotherapy. Meng and colleagues (2018),
took advantage of this kind of bioreactor in the
production of peripheral blood mononuclear
cell (PBMC), Cytokine-induced killer cells
(CIK), Natural Killers (NK), and Dendritic
cells (DCs) for clinical trials.?Yl The achieved
results were promising for cell expansion,
generating effective antineoplastic CIK and
NK cells; which is an alternative for the pro-
duction of mammalian cells on a large scale
under good manufacturing practices condi-
tions with useful therapeutic applications.?"

'The baculovirus expression system is wide-
ly used for the production of recombinant pro-
teins because of its versatility and high level
of protein expression. Given the advantages
of using this expression system, Ghasemi et
al. (2019) analyzed the implementation of a
single-use wave bioreactor for the expression
of human papillomavirus L1 protein in in-
fected/uninfected insect cells, obtained from
Spodoptera frugiperda (Sf9) and derived
from Trichoplusia ni (Tn-5). The effect of
the specific oxygen absorption rate (SOUR)
was evaluated to scale the process. The results
obtained the highest SOUR values after Tn-
5 cell infection. The wave bioreactor system
(GE, US) used did not use bubbles, which
demonstrated minimal shear impact on cells.
[23]

'The application of single-use bioreactors
studied in fungal cultures is of great interest
due to the ability to synthesize secondary me-
tabolites with biological activity. Aspergillus
niger is a filamentous fungus with the abili-
ty to synthesize non-ribosomal peptides that
show antibacterial, antifungal, insecticidal,
anthelmintic, and anticancer activities.*"
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Kurt and his collaborators (2018) evaluated
the heterologous production of the commer-
cial drug enniatin B and the hydrodynamic
conditions of A. niger cultivated in a dispos-
able two-dimensional rocking motion biore-
actor (CELL-tainer®) compared to a conven-
tional stirred bioreactor (BioFlo STR). It was
observed that enniatin B titers obtained with
BioFlo STR were higher than those obtained
with CELL-tainer®. Although the values
were not competitive with the conventional
system, the use of these SUSs can be consid-
ered for the culture of mutant strains sensitive
to shear, as well as for obtaining high cell den-
sity cultures or fast biomass acumulation.?!

In the pharmaceutical applications of os-
cillating SUSs using plant cells, Khojasteh et
al. (2016) studied the cell suspension cultures
of Satureja khuzistanica, which were evalu-
ated for the production of rosmarinic acid
(RA), a secondary metabolite with biological
activity in slowing down the development
of Alzheimer’s and as an anti-cancer agent.
A mechanically driven single-use bioreactor
(BIOSTAT RM 20/50 from Sartorius Ste-
dim Biotech) was used for the study with a
maximum RA production of 3.1 g/ L and a
biomass productivity of 18.7 g/ L with methyl
jasmonate as an inducer.**

Also, Hidalgo and his collaborators (2017)
evaluated the plant cell culture of Centel-
la asiatica. This plant is used in traditional
medicine for the treatment of dry skin con-
ditions, leprosy, varicose ulcers, eczema and /
or psoriasis due to its centelosides. The use of
a 2L CellBag (GE Heathcare Bio - Sciences
AB, Uppsala, Sweden) resulted in a success-
tul growth of C. asiatica cell line, achieving
a growth index of 4.8 with a final production
of centeloside of 7.3 mg / g dry weight us-
ing combined treatments with inducers, crop
feeding and natural sources of amyrins.?*!

PERFUSION SUSs BIOREACTORS

'The implementation of continuous opera-
tions, also called perfusion systems, can ob-
tain expensive biological products in small
volumes. These systems are limited because
they require continuous feeding of new media

and disposal of the used media. In this SUSs
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model, cells are grown in a plastic bag where
cells are retained in the bioreactor through
the use of perfusion equipment such as alter-
nate tangential flow devices, cross flow filters,
centrifuges, settlers, rotating filters, hydrocy-
clones or by the use of hollow capillary fibers,
flat plates, membranes and microcarriers. The
advantages of this system are the ease of con-
tinuous culturing of cells due to the lower pos-
sibility of accumulation of waste products or
filter clogging, flexibility, low cost, improved
quality, speed, minimization of the probabili-
ty of any product inhibition and high product
yield.l6, 28, 29]

'These SUSs are used successfully in the pro-
duction of complex proteins/enzymes. They
provide good nutrient distribution and excel-
lent oxygen transfer without gas bubbles or
shear forces, which make them suitable for an-
chorage-dependent cell line cultures and virus
production6. There are many manufacturers in
the development of these systems such as Pall
Life Sciences, Applikon Biotechnology, Sa-
torius, AcuSyt, GE Healthcare, PerfuseCell-
TM, with trademarks like ambr® 250 perfu-
sion, CellMembraTM, CellRetentionTM,
CellTernateT™M 128,31

In one of its applications (2020), three pro-
cesses for the manufacture of monoclonal an-
tibodies produced by Chinese hamster ovary
(CHO) cells were compared6. The used scheme
achieved a substantial improvement in titration
through intensified seed culture strategies. Be-
sides, these systems can also achieve a rapid
and economical process for the production of
adenoviruses under good manufacturing prac-
tices conditions.”

Also, Coronel and colleagues (2019) eval-
uated influenza A virus production in a sin-
gle-use orbital shaken bioreactor with perfu-
sion systems. The study demonstrated that the
cell line used, AGE1.CR1plIX, in suspension
obtained large cell densities (50 x106 cells /
ml), cell viability and short doubling time us-
ing tangential flow filtration (TFF) and alter-
nating tangential flow filtration (ATF).5?

FIXED BED SUSs BIOREACTORS
Fixed-bed SUSs are highly automated and

allow process scaling.® Due to their low shear

system, they have been used successfully to
cultivate mammalian cells and have potential
applications for vaccine manufacture.'8, 33,
34] Trademarks of this type of SUSs include:
iCELLIis®, developed by PALL; Bioreactor
scale X, from Univercells; BelloCell® (labora-
tory scale) and TideCell002 (industrial scale),
both from Cesco Bioengineering. The parts
of Fixed Bed SUSs bioreactors are: thermo-
couple, feed line, preheating zone, electrical
element, alumina jacket, grid, quartz beads,
catalyst bed, asbestos, fire brick, thermocou-
ple, furnace outer wall, and product line.5"!
iCELLis® SUSs, for example, are compact,
fixed-bed bioreactors with an integrated per-
tusion system. High yields of viral vaccines,
recombinant proteins, adeno-associated viral
vectors and retroviral vectors have been pro-
duced in these bioreactors.*>3% Valkama et al.
(2018), tested clinical scaling with the PALL
iCELLis® bioreactor, and 293T adherent
cells for the production of lentiviral vectors,
optimizing the production parameters.’

On the other hand, scale-X bioreactors
have a variety of growth surfaces: scale-X ‘hy-
dro’ (< 3 m2), ‘carbo’ (10-30 m2) and ‘nitro’
(200-600 m2).5¥ Nogueira et al. (2019) used
the scale- XTM carbo system to produce a re-
combinant vaccine against vesicular stomatitis
virus using Vero cells.*® The results detailed
a 4-log increase in virus production when us-
ing the bioreactor, demonstrating higher virus
production per surface area compared to clas-
sical production. In addition, the scale-X car-
bo bioreactor avoids the limitation of suffering
a decrease in production efficiency in scaling
up, that other fixed-bed bioreactors have, by
increasing the height of the bed design while
maintaining the diameter to limit the impact.

Also, BelloCell and TideCell002 SUSs,
were used in the cultivation of MDCK and
Vero cells for the production of vaccines
against HSN1 and H7N9 viruses.?” The data
showed that TideCell002 can produce 10-20
L of vaccine per practice and that the process
is 20 times higher in volume compared to the
BelloCell-500A® system. Due to the linear
scaling of the TideCell002 system, research-
ers consider it easy for scaling to 500-1000L
bioreactors.
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VERTICAL WHEEL SUS
BIOREACTORS

Single Use Vertical Wheel Bioreactors (SU-
VW) are available in a wide range of scales,
from 100 mL to 80 L. Agitation in these bio-
reactors is provided by a large vertical impeller,
which when combined with a U-shaped bot-
tom allows better homogenization of the con-
tent with a reduced energy input.’

SUVWs have been successful in the pro-
duction of various cells such as human mes-
enchymal stem cells (MSCs), embryonic stem
cells (ESC), pluripotent stem cells (PSC), and
chondrocytes. As a very significant advantage
of SUVWs, compared to traditional bioreactors,
cells are exposed to lower shear levels.3¢%7)

Besides, SUVWs have been successfully
used for the expansion of human-induced plu-
ripotent stem cells (hiPSC) as floating aggre-
gates because they show a promising alterna-
tive for drug industry and cell-based therapies.
To carry out this experience, Nogueira et al.
(2019) filled a PBS MINI 0.1 (PBS Biotech)
bioreactor with 60 mL of working volume.®!
Two different culture media, mTeSR1 and
mTeSR3D, were tested, demonstrating that
mTeSR3D supports the expansion of hiPSC
stem cells, although with lower cell density
than when mTeSR1 was used. In addition,
media supplemented with dextran sulfate al-
lowed to obtain a higher cell density with one
less day of culture. Therefore, according to the
obtained results, SUVWs can be considered
as a promising technology for the bioprocess-

ing of hiPSC.

GENERAL PARAMETERSTO
BE CONSIDERED FOR VACCINE
PRODUCTIONAND OTHER
BIOPHARMACEUTICAL
APPLICATIONS USING SUSs.

'The steady increase in the manufacture of
biologics, the patent expiration for the use of
highly successful drugs / molecules, as well as
the limited number of potential products in the
pipeline, have motivated companies to adopt
new techniques and technologies. SUSs are a
viable solution for which, different parameters,
such as: type of host cells to be used, type of
SUSs and operational variables, have been es-
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tablished by different authors to meet the de-
sired results as shown in Tables 1 and 2:

SUSs update in the production of vaccine

candidates against SARS-CoV-2

By the end of 2019, China reported the
presence of the severe acute respiratory syn-
drome SARS-CoV-2.14 Therefore, in March
2020, due to its rapid worldwide spread, it was
declared a pandemic by the World Health Or-
ganization (WHO).

Since then, several vaccine formulations
against COVID-19 have been developed and
registered mainly in Asia, Europe and North
America since August 2020.# Also Latin
America joined the race of developing an ap-
propriate vaccine candidate.® ¥ In all such
research and production efforts, SUSs devices,
including SUSs bioreactors are being applied as
a cutting edge technology in the clinical pro-
duction of biopharmaceuticals.”

To generate rapid results against the
COVID-19 pandemic, the U.S Department of
Health and Human services through the Ad-
vanced Biomedical Research and Development
Authorization (BARDA) created a public-pri-
vate partnerships called Centers for Innovation
in Advanced Development and Manufactur-
ing (CIADM) in order to develop countermea-
sures to medical emergencies."®

'The Bayview campus of Emergent Biosolu-
tions was selected as one of the three CIADMs
due to its experience in the employment of
single-use technology for rapid, high-volume
manufacturing of vaccines and therapeutics
including those related to SARS-CoV-2.5¢
Emergent Biosolutions announced the devel-
opment and manufacture of its COVID-19
vaccine

candidates in collaboration with the Johnson
& Johnson Company, which investigated ge-
netically modified adenovirus-based vaccines
against SARS-CoV-2.7 They also settled an
agreement with Novavax for the manufacture
of a vaccine candidate and with Vaxart in the
development of an oral vaccine for COVID-19.
81 On June 11, 2020, Emergent BioSolutions
declared the provision of its services by using
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single use technology for the large-scale development and the manufacturing of AstraZeneca’s
AZID1222 vaccine candidate, a viral vector-based vaccine that contains genetic material from the

SARS-CoV-2 Spike (S) protein.*”!

On the other hand, CanSinBio Biologics Inc. and the Institute of Bioengineering of the
Academy of Military Medical Sciences used the single-use bioreactor BIOSTAT® STR for
the production of the recombinant adenovirus vaccine Ad5-nCoV due to its advantages in
bioprocess development time, scalability, bioprocess flexibility and cross contamination risks
reduction.’” The Biostat STR® system includes a BioPAT® toolbox that monitors the process
and the Flexsafe®STR single-use bags that range from 50 L to 2000 L.°* U, The process of

Table 1. General parameters and variables to take into account for Single-Use Systems bioreactors use.
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PARAMETER EQUATION AND VALUES BIOREACTOR TYPE APPLICATION REF. -
wr? s
R, =, S (@) Ec.1 o
o
Listhe length of the culture bag, v, is the kinematic o
Reynolds number viscosity of the liquid phase and o is an operational 11, 38] =
for the liquid parameter o
phase, R, ) =
Values between 2.0 x 1010 1.5 x 10° ReadyToProcess Bioreactor o
o
The need of low shear levels is measured by low WAVE™25 _ Scale-up of o
Reynolds number values. bioprocesses focused -+
on non-adherent o
Aerated stirred animal cells pul
g bioreactor ™
K,,=13,423Re0522R 06645 0:572(5] Ec. 2 z
o
c
Oxygen transfer R"’(c) is Reynolds number for the gas phase, § , is [38] @
coefficient, K, Schmidt's number for the liquid phase and Re,, is the 2
diffusivity coefficient of oxygen in the liquid phase. o
Values between 2.83-13.55 h”! g_
Stirring Viral vectors: 50 rpm WAVE f,:
. hMSC cells: 37° C -
Temperature, T Viral vectors: 33° C AmProtein @
) hMSC cells: 80% Current Support expansion of [30, i
Dissolved oxygen, DO Viral vectors: 55%. Perfusion cells and scale-up 38]
Bioreactor and
oH hM.SCceIIsA7.4 and 7.6 Bioflo310®
Viral vectors: 7.2-7.4 bioreactor
Volume demand -EX 0 Ee3 ) )
Qo Yo, Theoretical and practical
foroxygen. Q, SUss considerations for the (9]
and HER=012Q,, Ec.4
HER;:_]e‘jjt e\gl:tlon fate design and operation
Heat transfer (HER) |rr|ng pm of single-use
. Aeration : None fermenters for
HER: 5587 BTU/h (1637 W) microbial cells and
their extension, with
Yeast: 130 - 140 OD the aim of using
Growth rate of a crop/ . .
oxveen uptake Pseudomonas: 200- 370 OD single-use bioreactors
ygenup E. coliz 150 - 160 OD and 30% dissolved oxygen in microbial
fermentations
P N,n*pd? ..
v =—‘?¢ Determining a
P/Vis the energy input per volume, P is the power input suitable stirring rate
. . ; for HEK293T and Vero
Energy input (W/m?), Vis the volume (m?*), Np is the Newton number Il culture in bi " 7]
of the impeller or the power number of the impeller, 7 is e .CE u;e Itr]]] Iorel.ac ors
the stirring speed (r/s), Np is the density of the culture IS keyto the scaling
“medium (kg/m?), d is the diameter of the impeller (m) process
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4 | Table2. Cell types produced in various applications using Single-use Systems bioreactors.
:
@ CELLS TYPES FEATURES BIOREACTOR TYPE APPLICATIONS REF.
'g- Mesenchymal stromal cells: Multipotent and
'g immunomodulatory adult cells. They are Biorreactor Mobius ®
<] MSCs derived from adult tissues, bone marrow, 50 L single-use Cell therapy [18]
é‘ adipose tissue, the umbilical cord, and the stirred tank
© placenta.
= Human acute promyelocytic leukemia ) ) )
'g . WAVE 25 Bioreactor Studies on the cytotoxic effects
i . cells: Non-adherent hematopoietic cells i . . .
ot HL-60 cell line are sensitive to hvdrodvnamic effects in with ReadyToProcess of possible antileukemic drugs.Gene therapy [38]
yrody WAVE ™ 25 System and as a source of blood-derived products.
cultures.
) Chinese hamster ovary cell: Cell growth in
E CHO culture can be affected by Ieache_d (toxic) WAVE bioreactors Production of recombinant therapeutic s
§ compounds, such as bis (2,4-di- tert- proteins.
E butylphenyl) -phosphate or bDtBPP.
- Production of H5SN1 and H7N9
% influenza viruses for the vaccine
0 manufacture.
< ) ) BelloCell (tabletop ylacu
! Continuous African green monkey .
8 : . scale) and TideCell . ) ) )
bl kidney cell lines: They depend on the . . Production of a live recombinant vaccine
d VERO . ) (industrial scale) ) . o . [8,33,40]
g anchor for their growth and are susceptible against vesicular stomatitis virus containing
E i fvi . ) ) he gl ins of Lassa f irus.
to a wide range of viruses Fixed bed bioreactor the glycoproteins of Lassa fever virus
g Production of vaccines against rabies,
poliomyelitis and enterovirus.
XDR-50
. . . Large and small-scale production of
. Human kidney embryonic cells: Used ACP perfusion 8 ) p uct
8 ) recombinant adenovirus vectors.
for more than 30 years. They grow bioreactor B ) ) .
[ . X . Production of Covid-19 vaccines: Ad5- [17,30, 41,
e HEK293 in suspension and in a serum-free BIOSTAT®STR . .
2 ) N nCoV (viral vector vaccine) and ChAdOx1 43)
= environment at cell densities up to 20 XcellellerexTMXDR-10 . . .
8 o (recombinant Chimpanzee adenovirus
2 million cells/ml ReadyToProcecess vector vaccine)
g WAVETM25
] Avian Muscovy duck cell line: Can grow in OSB SB 10-X Shaker
3 AGE1CR.pIX scalable suspension cultures and adapt to Orbital Bioreactor coupled Production of Influenza A virus vaccine (32,44
S chemically defined culture media. with perfusion system
H -induced pluripotent st Il ) . . A
f-g’ X uman Ir_] uced pluripotent stem ce_ sare PBS MINI vertical wheel Production of antitumor vaccines in
% hiPSC cells derived from the reprogramming of ) ) . [36]
. bioreactor personalized medicine
. adult somatic cells.
g_ Human bone marrow megakaryoblasts
o from chronic myelogenous eukemia: Production of specific antigens and vaccines
@ Meg01 Megakaryocyte (MK) progenitor cell line Orbital shaking bioreactor . P ) g . [45]
o . . against dengue virus infection
o isolated from the bone marrow of patients
c with leukemia.
Q
Madin-Darby canine kid lIsh II- ) . . .
c é (LAY can|n§ aney ce' > havewe BelloCell y TideCell Production of candidate vaccines for H5N1
w MDCK defined cell connections, a rapid growth rate L ) [8,46)
. ) . . Oscillating bioreactors clade I and H7N9 viruses
and are suitable for microscopic studies.
Expisfo Insect cell line adapted for high-density Cytiva 22 L Cellbag™ Production of recombinant proteins from (7]
P suspended growth Disposable Bioreactor Baculovirus vectors

production for the Ad5-nCoV vaccine is de-
scribed in figure 5.

Additionally, the Virology laboratory and the
Bioprocess Engineering Group at Wageningen
University use SUSs from Applikon Biotech-
nology for SARS-CoV-2 vaccine production.
Their vaccine candidate is based on the produc-
tion of the viral S protein using baculovirus and
Sf9 insect cells as hosts. Their studies consisted
of determining the optimal conditions for cell
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growth and protein production in Sf9 cells. The
micro-Matrix system (Applikon Biotechnology,
Netherlands) was used for the control of DO, pH
and temperature because it offers a total control
of 24 independent bioreactors. Optimal condi-
tions were also verified in the miniBio (single-use
autoclavable bioreactor) of 500 mL and the Ap-
pliFlex ST SUSs bioreactor of 500 mL, which
presents scalability characteristics (scalable to
20 L), is customizable, data generates in less
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Figure 5. Strategies for COVID-19 Vaccine production by the use of SUSs systems, including SUSs bio-
reactors. A) General process for vaccine production applied to some candidates against SARS-COV-2. B)
Production of the Ad5-nCoV non-replicating viral vector vaccine. The process begins with the optimization
of the peak protein gene with UpGene software. This gene is subsequently cloned into a shuttle plasmid of
AdMax adenovirus system (Microbix Biosystem, Canada) and co-transfected into HEK293 cells. Finally, for
the high production of recombinant particles, cells are amplified using the single-use bioreactor BIOSTAT®

STR from Sartorius.
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time, has simple configuration of its operation
and its flexible to the demands of the process.*>
03l However, in some studies, SUSs have been
scaled up to 2000 L, but it could be a limitation
if a volume greater than 2000 L is required5,.!*!
Reactor brands that work with volumes of 2000
L are BIOSTAT @ Cultibag STR200, Mobi-
us ® CellReady and Xcellerex XDRTM 5. The
problems for achieving a scale-up greater than
2000 L focus on the structural soundness of the
reactors and the leaks, but this approach is still
under discussion.

However, ABEC, a leading global provider
of pharmaceutical product development solu-
tions and services, delivered SUSs for the vaccine
manufacturing of Novavax’s COVID-19 candi-
date, NVX-CoV2373, which consisted of six

@ Cells and adenovirus amplification

i
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200L

- |
ag ™ el s
S
CRE

+
Co Co Ceo

Recombinant
wruses

4000 L Custom Single Run (CSR) bioreactors
donated to the Serum Institute of India. The aim
of the application of these SUSs was to promote
a supply of NVX-CoV2373 vaccine throughout
India and low/middle income countries doubling
its productivity at a lower cost.**l

FINAL CONSIDERATIONS

The expected market for SUSs increased
by 17.8% between 2016 and 2021, but it will
continuously grow at a rate of nearly 15.5%
over the forecast period, 2018 to 2023.1°) This
increment in SUSs systems has gained pop-
ularity because they have demonstrated that
can provide an excellent option to adapt the
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production capacity to both, research and pro-
duction demands.[*®! This fact makes them a
viable solution for mass production of different
biological reagents in sensitive cells, antibodies
or vaccine candidates to face pandemic-type
situations such as COVID-19.

In the biopharmaceutical industry, the use
of SUSs influences the production process with
cost reduction, flexibility, time reduction when
executing by eliminating additional steps and
consequently with a reduction of cross con-
tamination risks./” ®! Also, its use significant-
ly reduces process fluid waste, labor costs, and
quality of in-situ validation requirements.

However, there are certain limitations in the
use of these innovative SUSs mainly related to
personnel training to deal with these new tech-
nologies, the challenges regarding the scaling up
process due to the mechanical resistance of the
bag’s materials, as well as the optimization to de-
termine appropriate working conditions at higher
scales. Even so, the aforementioned limitations
related to scaling up can be quickly overcome by
the increasing automatization and the use of ad-
equate biodegradable materials for their design.

Other possible limitations of SUSs are the
risk of rupturing or leaking of disposable bags
caused by their chemical, physical and biologi-
cal properties; also, the migration of pollutants
from the plastic material to the environment;
and, the possible increase in operating costs
due to the consumption of single-use materials
such as bags, pipe filters, etc., resulting in high
production of waste.*’

Despite the possible limitations, the use of
SUSs is still a viable solution to the need for
mass production of vaccines to face pandem-
ic-type situations such as COVID-19. This is
due to the advantages that these systems have
over conventional stainless-steel bioreactors
in terms of production time and costs. Espe-
cially, the manageable parameters of the SUSs
could be adjusted, benefiting the cultivation of
mammalian and insect cells necessary for the
production of vaccines and other applications
such as clinical cell treatment, production of
therapeutic proteins, among others.

Continuous research is still needed to es-
tablish a guide so that we could determine
which production way is the most appropriate
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between conventional stainless-steel equip-
ment and SUSs. The use of conventional or
SUSs bioreactors will strongly depend on three
main items: the purpose to be carried out, the
bioprocess and the client specifications. These
studies will be necessary to overcome as soon as
possible any SUSs limitations in order to take
advantage of its indisputable productivity ad-
vantages.
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RESUMEN

Los biorreactores de sistemas de un solo uso (SUSs), también conocidos como biorreactores
desechables, se han convertido en una parte integral de las instalaciones biotecnoldgicas de
fabricacién para bioproductos con un mercado potencial que espera una tasa de crecimiento de
casi el 15,5% durante el periodo pronosticado: 2018 a 2023. Los biorreactores SUSs son mds
seguros, simples y flexibles al compararlos con sus contrapartes, biorreactores de acero inoxi-
dable, por lo que su uso se estd incrementando en la industria biofarmacéutica principalmente
en la planificacién de vias rapidas de proyectos complejos, incluidos los relacionados con la
pandemia de SARS-CoV-2. Asi, el uso de SUS se ha convertido en una alternativa eficaz para
la produccién répida de candidatos a vacunas. Pero algunas desventajas técnicas y operativas ain
obstaculizan su uso en todo el mundo. Esta revisién brinda una visién racional del uso, los tipos,
los pardmetros operativos y las nuevas aplicaciones de los biorreactores SUSs en la industria
biofarmacéutica. Asimismo, también se discuten los pardmetros apropiados y las limitaciones de
este equipo, enfocindose en su uso para la produccién de vacunas contra COVID-19. Palabras
clave: sistemas de biorreactores de un solo uso; SARS-CoV-2; produccién de vacuna viral;
escalado; biofarmacéuticos
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Valor de las retomas intraoperatorias durante la
reseccion estandar del Carcinoma Basocelular

(CBC) de cabeza y cuello

Federico Agustin Esmerado
Hospital “Maria Curie”. Patricias Argentinas 750.
CABA. Argentina.

SUMMARY
Background: the lowest recurrence rates for basal cell carcinoma are achieved by surgical treatment.
Low rates of residual tumour in specimens after incomplete excisions plus intraoperative frozen sec-
tion accuracy are the rationale for analyzing the value of intraoperative re-excisions during basal cell
carcinoma standard surgery. Objective: to analyse intraoperative oncologic and cosmetic results of
re-captures in patients surgically treated of basal-cells carcinoma. Secondary to analyse subclinic ex-
tention, the value of frozen intraoperative sections and reconstructive conducts employed. Setting:
tertiary care Hospital of tumours. Methods: observational retrospective study. During a 3-year period
84 tumours were resected. A comparative analysis in terms of recurrence, surgical defect and use of
flaps was done between intraoperatively re-excised and not re-excised tumours. Results: there were
no statistical difference regarding recurrence rate and use of flaps. Mean surgical defect for re-excised
and not re-excised specimens was 27,8mm and 22,8mm respectively, being the difference statistically
significant (p=0.002). Residual tumour was found in only 2,9% of re-excised specimens. Conclusions:
re-excisions added on average 5mm to surgical defect per specimen and did not contribute to any be-
nefit in terms of recurrence rates. A more conservative use of intraoperative re-excisions could improve
functional and cosmetic outcomes. Key words: Basal-cell carcinoma. Relapse. Frozen intraoperative

section.

INTRODUCCION

El (CBC) es el tumor mis frecuente de la econo-
mia humana. Al no ser obligatorio su registro en
las bases de datos de cdncer, no existen datos exac-
tos de su prevalencia. Sin embargo, en la literatu-
ra existen diferentes estudios que dan cuenta del
aumento de su incidencia en las Gltimas décadas’.
Representa al menos del 32% de todos los cince-
res y excluyendo los melanomas se presentan en
el 80% de los de piel. En EEUU el 35% se diag-
nostican en hombres blancos y el 25% en mujeres
también blancas que algiin momento de sus vidas,
lo padecerdn.™”

El CBC aparece cuando una de las células ba-
sales de la piel sufre una mutacién en su ADN. Las
células basales se encuentran en la capa inferior de
la epidermis, que es la capa mds externa de la piel.
A medida que se producen nuevas células cutineas,
éstas empujan a las células mas viejas hacia la su-
perficie, donde se desprenden.

El proceso de creacién de nuevas células cu-
tdneas es controlado por el ADN de una célu-

la basal, el cual contiene las instrucciones que
le dicen que hacer a cada célula. La mutacién
indica a la célula basal que se multiplique réd-
pidamente y continte creciendo cuando nor-
malmente moriria. Eventualmente, las células
anormales que se acumulan pueden formar un
tumor canceroso.

A menudo aparece como un drea brillosa o ul-
cerada e indolora de lento crecimiento que puede
dafiar los tejidos vecinos sin tendencia a diseminar
ni llegar a causar la muerte.

Los factores de riesgo son la luz ultravioleta, la
terapia radiante, la exposicién prolongada al arsé-
nico y la reduccién del sistema inmune.

Se reconocen 8 subtipos histolégicos: nodular,
superficial, morfeiforme (esclerodermiforme), me-
tatipico, micronodular, esclerosante, pigmentado y
adenoide. Es comin la combinacién de subtipos,
no obstante, debe aceptarse que el nodular y el su-
perficial son los prevalentes y menos agresivos a
cambio de los micronudulares, metatipicos y mor-
teiformes que son los mds agresivos y con mayor
tendencia a la recurrencia.
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Valor de las retomas intraoperatorias durante la reseccion estandar del Carcinoma Basocelular (CBC) de cabeza y cuello

A pesar de conocerse otras opciones tera-
péuticas como curetaje, electrocoagulacion,
terapia fotodindmica, laserterapia, criocirugia,
imiquimod tépico o Vismodebig oral, el trata-
miento del CBC de mayor efectividad en tér-
minos de recurrencia es el quirdrgico?, ya sea
con reseccién estandar o cirugia micrografica
de Mohs. No obstante, esta tltima no se halla
disponible en la mayoria de los Centros qui-
rargicos del pais, ademds de verse dificultada
en pacientes afiosos, o con comorbilidades y en
Centros con limitacién de turnos quirdrgicos.

En la literatura existe evidencia que lo que
realmente importa durante la reseccién de un
CBC es obtener un margen libre, cercano o no
de tumor, lo cual se ve apoyado por el porcen-
taje elevado de ausencia de tumor residual du-
rante una cirugfa de ampliacién por mérgenes
en contacto. También hay evidencia que apoya
la utilidad de la congelacién intraoperatoria.

El objetivo primario de este estudio es ana-
lizar el impacto de las retomas intraoperatorias
en los resultados oncolégicos y cosméticos de
los pacientes operados de CBC. Como obje-
tivos secundarios se propone analizar la ex-
tensién subclinica, el valor de la congelacién
intraoperatoria y las ticticas reconstructivas
empleadas.

MATERIAL Y METODOS

Se realizé un estudio observacional de cohorte
retrospectivo. Fueron incluidos solo pacientes
con CBC virgenes o recidivados operados con
reseccién convencional, entre junio de 2015 y
junio de 2018 seguidos durante un minimo 2
afios o hasta su muerte. Se definié recurrencia
como la aparicién de una nueva lesién a menos
de 5mm de la cicatriz previa, confirmada por
andlisis histopatoldgico.

Las caracteristicas morfolégicas de las lesio-
nes fueron obtenidas a partir de la revisién de
historias clinicas.

Se midié la extensién subclinica mdxima
(ESC) de cada tumor resultante de la diferen-
cia entre el margen de reseccién marcado y el
histolégico.

El defecto primario hace referencia al dia-
metro de la pieza de reseccién primaria que
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resulta de la suma del didmetro tumoral y del
doble del margen marcado. Por ejemplo, para
una lesién de 10mm resecada con margenes de
5mm el defecto primario es de 20mm.

El defecto por retoma se refiere al didmetro
transversal de la misma obtenido del informe
anatomopatoldgico. El defecto total es la suma
de ambos defectos.

La muestra fue dividida en dos grupos, re-
tomados y no retomados, y se realizé un ana-
lisis comparativo en términos de recurrencia,
defecto total y uso de colgajos. Se utilizé el
test exacto de Fisher para el andlisis de recu-
rrencia, la prueba U de Mann-Whitney para
el andlisis de defectos y la prueba de Chi-cua-
drado de Pearson para el de los colgajos. Se
tomé el valor p <0,05 como estadisticamente
significativo.

RESULTADOS

Fueron operados 91 pacientes. 17 no cumplie-
ron con el minimo de seguimiento propuesto
por lo que fueron excluidos. En total, se eva-
ltan 74 pacientes con 84 lesiones.

40 (54%) fueron de sexo femenino y 34
(46%) de sexo masculino. La media de edad
fue de 69 afios.

Lalocalizacién mds frecuente fue la pirimide
nasal (46,4%) seguida por la oreja (11,9%), me-
jilla (9,5%) y el parpado (8,3%). E1 82% de los
tumores eran virgenes de tratamiento. (Tabla 1)

De los subtipos histolégicos, la forma pu-
ra més frecuente fue la nodular (31%) seguida
del cordonado (16,7%). En coexistencia con
otros patrones histolégicos, la forma nodular
tuvo una prevalencia del 46% y el cordonado
del 32%.

Se realizaron retomas en 35 (41,7%) de las
lesiones, y se encontré tumor residual en sélo 1
(2,9%) de ellas. (Cuadro 1)

Los datos comparativos entre el grupo con
retoma y sin retoma se muestran en la Tabla 2.

La tasa de recurrencia total fue de 2,4%. Para
las lesiones retomadas la misma fue 2,9% y para
aquellas sin retoma fue de 2%, siendo la diferen-
cia no estadisticamente significativa (p=1).

El tamafio promedio de los defectos fue de
24 9mm. Para las lesiones retomadas fue 27,8
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Tabla 1. Datos poblacionales mm y para aquellas sin retoma 22,8mm, sien- | 5
do la diferencia estadisticamente significativa | o
VARIABLE (p=0.002). (Cuadro 2). Hubo dos exentera- | o
. . . @
EDAD (mediay DE) 69 (11.42) ciones orbitarias (una en cada subgrupo) que | _
’ 1 o Q
SEXO tueron excluidas del analisis de defecto porla | «
Femenino 54% complejidad tridimensional del mismoy porno | 2
. . ., o
Masculino 46% estar basada en el tamafio sino enlainvasiénde | ¢
HTA 330 estructuras intraorbitarias. @
DBT 13,1% Se realizé reconstruccién mediante colgajo
1AM 3,600 local en 55% del total de las lesiones, en 60% de
VIRGENES (%, n) 820 (69) las retomadas y en el 51% de aquellas sin reto-
LOCALIZACION (%, n)- mas, aunque dicha diferencia no fue estadisti-
Nariz 464% (%) camente significativa. El colgajo mds utilizado
. 0 . .
orei 9% (10) fue el indiano (28%) seguido por los colgajos de
0
il Py avance (25,5 A)): (Tabla 3) .
- ) . El porcentaje de resecciones con mérgenes
o 4o b e libres fue 98% para lesiones sin retomas y 100%
— e para lesiones retomadas. En el ultimo subgru-
0 .
, po, en el 11,4% de las lesiones se alcanzaron
Preauricular 3,6% (3) ; . .
madrgenes libres debido a las retomas.
Cuero cabelludo 3,6% (3) . ., L.
La media de extensién subclinica fue
Mentén 2,4% (2) . <2 ;
1,85mm. No se encontré correlacién estadis-
Cuello 2,4% (2)

DE: desviacién estindar; HTA: hipertension arterial; DBT: dia-
betes; IAM: infarto agudo de miocardio.

Tabla 2. Recurrencia, defectos y tictica reconstructiva.

ticamente significativa con el tamafio tumoral
(p=0.49) ni asociacién con la presencia de sub-
tipos histol6gicos agresivos (p=0.77)

Con respecto a la congelacién intraoperato-
ria la sensibilidad, especificidad, valor predic-

RETOMA SIN RETOMA Valor p
Recurrencia (%, n) 2,9% (1) 20 (1) 1
Defecto (en mm) 27,8 22,8 .002"
Colgajos (%) 60% 51% 0.415
*  Estadisticamente significativo
H Con lesion
M Sin lesion

Cuadrol. Presencia
de lesién en retomas
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S

tivo negativo, valor predictivo positivo y tasa
de falsos negativos fue de 75%, 94,9%, 98,7%,
43% y 1,3% respectivamente.

La media de seguimiento fue de 33 meses
(rango 11-59).

Tabla 3. Estrategias reconstructivas

Reconstruccion Lesiones
Cierre primario 28 (33,3%)
Granulacion 4.(4,8%)

Injerto 6 (7,1%)
COLGAJOS (n, %): 46 (54,8%)
Indiano 13 (28%) *
Avance 12 (25,5%) *
Nasogeniano 6(12,8%) *
Bilobulado 3(6,4%) *
Glabelar 3 (6,4%) *
Limberg 2 (4,3%) *
Mustarde 2 (4,3%) *
Temporal 2 (4,3%) *
Karapandzic 1(2,1%) *
Frontal lateral 1(2,1%) *
BurrowWebster 1(2,1%) *

“Frecuencias de cada colgajo expresadas en relacién con el total de
colgajos realizados (n=47)

DISCUSION

Se sabe que gran parte del dafio al ADN en las
células basales es consecuencia de la radiacién
ultravioleta (UV), que se encuentra en la luz
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NO
Retomado

del sol y en las lamparas de bronceado y camas
solares comerciales. Pero la exposicién al sol no
explica los casos de céncer de piel que se ma-
nifiestan en piel no expuesta cominmente a la
luz del sol. Existen otros factores que pueden
contribuir al riesgo y desarrollo del carcinoma
de células basales, y la causa exacta puede no ser
clara en algunos casos.

Existen si y son ampliamente conocidos los
factores que aumentan el riesgo de contraer
CBC, como la exposicién crénica al sol, la ra-
dioterapia, la piel clara, la edad avanzada, los an-
tecedentes personales o familiares de cdncer de
piel, los medicamentos inmunosupresores, la ex-
posicién al arsénico y el xeroderma pigmentoso.

Se ha encontrado en la serie presentada, una
tasa de recurrencia del 2,4%, la cual se encuen-
tra en concordancia con el 2-8% reportado y la
diferencia entre el subgrupo de retomados y el
de no retomados no fue estadisticamente sig-
nificativa (p=1). No se pudo establecer factores
de riesgo de recurrencia, probablemente por el
pequefio tamafio de la muestra.’>#

La guia de recomendaciones de la “National
Comprehensive Cancer Network (NCCN) ha
establecido como factores de recurrencia la lo-
calizacién, el tamafio, bordes de la lesion, lesio-
nes recidivadas, inmunosupresion, radioterapia
previa, subtipos histolégicos agresivos como
esclerodermiforme, micronodular, metatipico,
infiltrativo, con ulceracién e invasién perineu-
ral.l5, 6,7, 8,9, 10]Acorde a esa estratificacion,
el 93% de los tumores de la muestra analizada
tueron de alto riesgo.
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El tamafio es un factor demostrado de ries-
go de recurrencia, aunque no existe consenso
en cuanto al punto de corte a utilizar. Bogelun-
det al. en un estudio retrospectivo sobre 1016
pacientes encontré que las lesiones T2 >20mm
segtin el TNM de la AJCC, tienen el doble de
riesgo de recurrir que las T1.110

El riesgo segun sitio anatémico ha sido ex-
tensamente estudiado por Silverman et al. con
2314 CBCs a lo largo de mas de 25 afios en
la Escuela de Medicina de la Universidad de
Nueva York.'" Agrupé las localizaciones en 3
categorias de riesgo, con diferencias estadisti-
camente significativas mediante analisis mul-
tivariado: alto (nariz, surco nasogeniano, men-
tén, mandibula, perioral, periocular, oreja),
mediano (cuero cabelludo, frente, pre y retro
auricular, mejilla) y bajo (cuello, tronco, extre-
midades). Como dato adicional encontré que,
dentro del grupo de mediano riesgo, aquellas
lesiones <10mm tienen menor tasa de recu-
rrencia. La nariz no solo es una de las unidades
estéticas mds frecuentemente afectadas por el
CBC, en coherencia con el 46% de lesiones na-
sales de la muestra presentada, sino que se le
atribuye las tasas mds altas de recurrencia.l'>

La invasién perineural es la Unica ruta de
diseminacién de los CBC. Su incidencia a pe-
sar de ser baja, ocurre en alrededor del 2% de
los casos y se ha asocia a tumores >2cm, sub-
tipos histolégicos agresivos y mayor extension
subclinica, y es indicacién de radioterapia ad-
yuvante.[15, 16, 17, 18]

Con respecto a la mayor tasa de recurrencia
en lesiones recidivadas, se ha establecido como
causa el subsecuente desarrollo de una histo-
logia mds agresiva y los margenes de reseccién
inadecuados, no asi la edad y el sexo, aunque
este ultimo es reconocido como factor de recu-
rrencia en algunas series, existe poco consenso
en las publicaciones.19, 20, 21, 22]

La ESC de los CBCs es el fundamento para
resecar el tumor junto con piel aparentemen-
te sana. Breuninger estudié la misma en mads
de 2000 CBC:s y encontré que en los tumores
recidivados y en los fibrosantes (esclerodermi-
forme) es el doble, y aumenta con el tamafio
tumoral. Wolf y Zitelli, de Pittsburg U., rea-
lizaron el trabajo que es citado como funda-
mento por las principales guias internacionales

para hacer recomendaciones sobre mérgenes en
CBC.2%24 Determinaron mediante cirugia de
Mohs que la ESC es significativamente mayor
en tumores >2 cm. En tumores de menor ta-
mafio demostraron que la ESC no varia sig-
nificativamente con el didmetro tumoral y que
la misma es <4mm en el 98% de los casos, en
concordancia con el 95% de la presente mues-
tra. Es prudente aclarar que estos autores no
se refieren a la histologia tumoral en los casos
que estudiaron, y sabiendo que solo incluyeron
tumores con bordes clinicamente definidos es
poco probable que hayan analizado subtipos
histolégicos agresivos. Salasche et al. ya en la
década del 80 encontraron que la ESC prome-
dio de 51 CBCs morfeiformes fue de 7,2mm
y trabajos mds recientes utilizando técnica de
Mohs han confirmado estos hallazgos.25, 26,
27] En este trabajo no se encontré asociacion
entre histologia agresiva y ESC.

El 1,3% de resecciones con mdirgenes en
contacto en esta muestra es <24% publicado
en la literatura.”® Una explicacién para dicho
hallazgo podria ser que se utilizaron mérgenes
de reseccién de 5-10mm, mds amplios que los
3-4mm de otros grupos de trabajo. La tnica
reseccién incompleta se dié en el grupo de le-
siones sin retoma. En el grupo de lesiones reto-
madas, hubo 4-11,4%- lesiones con margenes
en contacto en el informe diferido de la pieza
principal sin la retoma y la realizacién de reto-
mas evité la totalidad de esas potenciales resec-
ciones incompletas.

Entre los factores de reseccién incompleta se
encuentran algunas localizaciones como nariz
o parpado y la presencia de histologia agresiva
como esclerodermiforme y patrén multifocal.
29, 30, 31, 32].

El factor de recurrencia mds importante una
vez operado el paciente es el compromiso de
los mérgenes. El Royal College of Pathologists
reconoce la diferencia entre margenes involu-
crados, no involucrados a <Imm y no involu-
crados a >lmm en base a la baja probabilidad de
recurrencia cuando el tumor se encuentra a mas
de un campo de alto aumento (400x).%%! Estos
hallazgos ya habian sido planteados por Pascal
etal. enla década del 60, cuando las técnicas de
andlisis histopatolégico eran menos exactas que
las actuales, estableciendo que cuando el tumor
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se encuentra a < 0.5 mm o un campo de alto
aumento el margen la recurrencia es del 12% vs
33% cuando el margen estd involucrado.®* En
el mismo sentido, Dixon et al. encontraron un
promedio de distancia al margen de 0.313 mm
entre los tumores recurrentes y de 0,843 mm
entre los tumores no recurrentes.'Las Guias
del reino Unido son muy clara al respecto: en
lesiones no infiltrativas <2 cm el margen debe
ser 4-5 mm. Mirgenes menores (2-3 mm) son
una opcién en sitios limitados o cuando la re-
construccién es diferida.l®®!

La tasa de recurrencia de las resecciones
incompletas se encuentra en el orden del 30%
y la conducta a tomar representa un dilema
para muchos cirujanos.’® Algunos plantean
que es aceptable observar a estos pacientes y
otros recomiendan reoperar debido a que la ta-
sa de recurrencia en estos casos es similar a la
de una reseccién completa alcanzada durante
la primera cirugiao que el control local de la
enfermedad puede verse comprometido o ser
técnicamente mds complejo si se espera la re-
currencia clinica.[37, 38, 39, 40, 41]

Las razones para que una lesién resecada
con margenes comprometidos no recurra son
principalmente tres: regresién inducida por el
sistema inmunolégico (linfocitos CD3 y CDA4,
IL-2) o por el proceso de cicatrizacién, regre-
sién espontinea y que el margen haya pasado
exactamente por el fin del tumor.[38, 42, 43,
44] Esto ultimo es compatible con el hallaz-
go comentado previamente de ausencia de tu-
mor residual en las retomas de las lesiones con
madrgenes en contacto. La incidencia de tumor
residual durante las cirugias de ampliacién de
mdrgenes varia entre un 7-69% detectado por
cirugia micrografica de Mohs.*?! Con res-
pecto a la localizacién, no existe consenso en la
bibliografia. Mientras algunos trabajos retros-
pectivos encuentran menor presencia de lesién
residual en nariz, mejilla y parpado, otros en-
cuentran estos sitios con mayor incidencia de
tumor residual.l47, 48, 49, 50].

Sibien este trabajo no intenta analizar la in-
cidencia de tumor residual durante una amplia-
cién de mérgenes, no seria ilégico plantear que
las retomas en las 4/35 lesiones con margenes
en contacto en la pieza principal equivaldrian
a ampliaciones de margenes. No se encontré

V.107/N° 4

lesién residual en ninguna de las mismas.

Lo cierto es que del total de lesiones reto-
madas (n=35) solo se encontré lesién residual
en una, la cual era un foco microscépico. Eli-
minando las posibilidades de regresién tumoral
descriptas previamente, se podria asumir que
la Gnica lesién residual se hubiese traducido en
una recurrencia clinica y entonces las retomas
hubiesen evitado 1/35- 2,9% de recurrencias en
el subgrupo de lesiones retomadas.

Con respecto a la congelacién intraoperato-
ria, la sensibilidad, especificidad, valor predic-
tivo negativo y valor predictivo positivo fue de
75%, 94,9%, 98,7% y 43% respectivamente. Si
bien la sensibilidad es moderada, en la practica
clinica el valor predictivo negativo cobra mayor
relevancia y éste fue elevado, lo cual concuerda
con el bajo porcentaje de falsos negativos en-
contrado (1,3%). Los datos en la literatura son
variables por las diferentes técnicas de conge-
lacién utilizadas y por los distintos parimetros
informados.

Moncrieft et al. informaron un porcentaje
de falsos negativos de la congelacién intraope-
ratoria del 28,7% y por lo tanto solo propone
cirugia micrografica de Mohs. Sin embargo,
Bilden et al., en un estudio retrospectivo de
204 carcinomas cutineos no melanoma en-
contraron para la congelacién intraoperatoria
un porcentaje de falsos negativos de 2,45 %,
una sensibilidad de 89,79%, una especificidad
de 99,35%, un VPP de 97,78% y un VPN de
96,85%.5% 51 Resultados ain mds favorables
report6 Kedilioglu et al. que estudiaron mas de
1300 CBCs, con porcentajes de sensibilidad y
especificidad de 99% y 98,7% respectivamen-
te.0? Nicoletti et al. se propusieron analizar la
utilidad de la biopsia por congelacién median-
te un andlisis retrospectivo, y paradéjicamente
encontré que la tasa de reseccién completa era
mayor en aquellas lesiones en las cuales no se
realiz6 congelacion intraoperatoria.®® Sin em-
bargo, el propio autor reconoce los “relevantes
defectos metodoldgicos”, derivados del sesgo de
seleccién propio de un analisis retrospectivo.
Cuando analiz6 la tasa de reseccién completa
para carcinoma de parpado, la misma fue ma-
yor en aquellos casos en los que se habia uti-
lizado congelacién intraoperatoria. Ghauri et
al. encontraron una exactitud del 91,1% en la
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deteccién de presencia o ausencia tumoral en  estimado en alrededor del 15% para el ancho, | 3
los margenes. Un dato interesante de ese tra- 17% para el largo y 29% para el drea.l*” °
bajo fue la correcta evaluacién de los margenes Evaluar el impacto cosmético resulta com- | o
por parte de los cirujanos, con una exactitud plejo. A priori es l6gico pensar que a mayores |
del 91%.54 defectos mayor probabilidad de requerir col- | «
Mis alld de la diversidad de resultados publi-  gajos para reconstruirlos, los cuales a diferen- | 3
cados, se hace extremadamente dificil compa- cia de un cierre primario tienen mayor tasa | S
rar la utilidad de la congelacién intraoperatoria  de complicaciones (por e¢j., isquemiay pérdida | «

porque no todos los centros emplean la misma
técnica. Por ej, Nizamoglu et al. y Castley et
al. coinciden en que la certeza de la congela-
cién intraoperatoria es superior al 98% cuando
se realiza un andlisis circunferencial completo
de los mérgenes, lo que se conoce como mar-
genes “en face” o “andlisis completo de marge-
nes circunferenciales periféricos y profundos”
(CCPDMA por sus siglas en inglés). ¢!

Es interesante que las dos recurrencias pre-
sentaban mdrgenes libres tanto en el informe
diferido como en la congelacién, y en una de
ellas se habia realizado una retoma intraope-
ratoria que resulté sin lesién en el informe di-
terido. Se podria inferir que las recurrencias
no tuvieron relacién con los mérgenes libres
ni con la realizacién de retomas. Las explica-
ciones posibles son que hayan sido un segundo
primario, que haya habido implantes tumorales
iatrogénicos, que el andlisis histopatolégico ha-
ya sido poco sensible o que se traté de un tumor
multifocal.l” 8

La distincién entre recurrencia y segun-
do primario es importante y si bien no existe
consenso, Griffiths et al. abordan el tema de
manera original.*” Aplica el concepto de can-
cerizacién del campo que ya se conoce para el
carcinoma escamoso de tracto aerodigestivo
superior y plantea que es mds 16gico que una le-
sién resecada con mérgenes histolégicos libres
de 1-2mm, sea mds un segundo primario que
una recurrencia derivada de células tumorales
no detectadas o de un tumor multifocal.

El tamafio de los defectos quirtrgicos fue
significativamente mayor en el grupo de reto-
mas, lo cual se correlaciona con el mayor uso
de colgajos (60%) comparado con las lesiones
sin retomar (51%). Dado que el tamafio de las
retomas se obtuvo a partir de los informes ana-
tomopatoldégicos ya que no se miden durante
la cirugia, es probable que las mismas hayan
sido mayores debido al “shrinkage” de la pieza,

de los mismos) y a veces requieren mds de un
procedimiento como seccién de pediculo o
adelgazamiento. En ese sentido, ahorrar te-
jido mediante un uso mas conservador de las
retomas seria beneficioso. Sin embargo, la de-
cisién de realizar un colgajo también depende
de caracteristicas propias del paciente como
flacidez, patologias dermatolégicas y localiza-
cién tumoral. Por ejemplo, un cierre primario
de un pequefio defecto periocular o del ala
nasal puede producir secuelas como ectropién
o elevacién del ala nasal, mucho mds impor-
tantes que un defecto estético creado por un
colgajo.

En base alos hallazgos mas importantes de
este trabajo, ausencia de lesién en el 97% de
las retomas, similar tasa de recurrencia entre
ambos subgrupos, un tamafo de defecto sig-
nificativamente mayor en el grupo de retomas,
a priori podria inferirse que no hay que reali-
zar retomas. Sin embargo, bajo ese escenario
nos hubiésemos encontrado con 4 lesiones con
margenes en contacto que hubiesen obligado
a una cirugia de ampliacién de margenes, por
mds que retrospectivamente se sepa que no
hubo lesion en dichas retomas. Cobran va-
lor entonces las retomas segun los informes
de congelacién, que a pesar de la variabilidad
de resultados, la mayoria coincide en su uso
cuando no se realiza cirugia microgrifica de
Mohs. Se analizé en el grupo de retomados
cuiles hubiesen sido los resultados en térmi-
nos de recurrencia y defecto quirdrgico de
haber realizado retomas intraoperatorias solo
en caso de margen en contacto durante la con-
gelacién. La recurrencia hubiese sido 5,7% vs
2,9%, que se encuentra en concordancia con
las tasas publicadas en la literatura, y el pro-
medio de defecto 24,5mm vs 27,8mm.

Si bien el principio de “primero el resultado
oncolégico, luego el funcional y por dltimo el
estético” es valido en la cirugia oncolégica en el
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CBC impresiona tener menor importancia en
el sentido de que la tasa de recurrencia de por
si es muy baja, la tasa de metdstasis ronda el 0,1
% y la mortalidad especifica es pricticamente
nula.® Ninguin paciente de la muestra presen-
tada fallecié a causa de la enfermedad, datos
que concuerdan con la literatura. Ademds, la
inmensa mayoria de las recurrencias pueden ser
controladas con una rereseccién bajo anestesia
local alcanzando un excelente control local de
la enfermedad.

Por ultimo, se resumen brevemente las re-
comendaciones de las guias de consenso mds
relevantes. Tanto las guias de la NCCN como
de la Asociacién Americana de Dermatolo-
gia recomiendan para tumores de bajo riesgo,
reseccion estindar con margen de 4mm con
fundamento en el ya citado trabajo de Wolf'y
Zitelli.l7, 24, 62]. Para tumores de alto riesgo
o que requieren reconstruccién diferida, reco-
miendan cirugia micrografica de Mohs o en
su defecto reseccién estindar con “margenes
mds amplios” y reparacién con cierre prima-
rio, por segunda intencién o injerto hasta el
resultado anatomopatolégico diferido. El
Consenso Europeo sobre Diagnéstico y tra-
tamiento del CBC recomienda para tumores
de bajo riesgo reseccién estindar con margen
de 3-4mm y para los de alto riesgo cirugia de
Mobohs o reseccién estdndar con mérgenes de
5-15mm."*%! La mayor evidencia de la supe-
rioridad de la cirugia de Mohs con respecto
a cirugia estindar deriva de un ensayo clini-
co randomizado con 10 afios de seguimien-
to realizado por van Loo et al.l* En dicho
estudio se incluyeron 408 CBCs primarios
de alto riesgo y 204 recidivados que son de
alto riesgo por definicién, los cuales fueron
randomizados por un sistema informatico a
reseccién estindar con margen de 3mm o a
cirugia de Mohs con el mismo margen. Den-
tro del grupo de CBCs primarios la tasa de
recurrencia fue 12,2% para reseccién estin-
dar y 4,4% para Mohs. Si bien Mohs fue su-
perior, la diferencia no fue estadisticamente
significativa. Se reconocen si su utilidad en
CBC recidivados, de alto riesgo o situados en
areas limitadas a la reconstruccién.! 1627451

Dentro del grupo de CBCs recidivados

la tasa de recurrencia fue 13,5% para resec-
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cién estindar y 4,9% dentro de los 40 meses
para cirugia de Mohs, siendo esta diferencia
mads significativa en el subtipo infiltrante o en
lesiones que requieren varias capas de resec-
cién.l15 161,

Se reconocen como limitaciones de este
estudio su cardcter retrospectivo, la reducida
muestra a pesar de la alta prevalencia de la en-
termedad y un periodo de seguimiento limita-
do que podria subestimar la tasa de recurren-
cia. En referencia a esto ultimo, Rowe et al.
calcul6 la tasa acumulativa a la cual aparecen
las recurrencias para cada afio de seguimiento
post tratamiento: primer afio 30%, segundo
afio 50%, tercer afio 66%, cuarto afio 749%,
quinto afio 82% y 6-10 afios 100%.]

CONCLUSION

En términos de recurrencia, las retomas intrao-
peratorias no aportaron beneficio significativo,
pero evitaron un 11,4% de resecciones incom-
pletas que hubiesen implicado una nueva ciru-
gia para ampliacién de mérgenes.

Por otro lado, crearon un defecto adicional
de 5mm por lesién, que en la regién de la cara
tiene un impacto mayor que en otras dreas del
cuerpo.

En un escenario donde la realizacién de
cirugia de Mohs se dificulta (pacientes afio-
sos con comorbilidades y limitacién de tur-
nos quirdrgicos) se podria hacer un uso mds
racional de las retomas intraoperatorias aho-
rrando tejido sano, quizds evitando la nece-
sidad de realizar colgajos y manteniendo una
tasa aceptable de recurrencia con reseccién
estandar.

Se plantea la realizacién de un estudio
prospectivo con mayor nimero de pacientes
y mayor periodo de seguimiento para poder
confirmar la tendencia observada en este tra-
bajo.
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RESUMEN

intraoperatorias durante la reseccion estandar del Carcinoma Basocelular

Valor de las retomas

Antecedentes: el tratamiento del CBC con menor tasa de recurrencia es el quirdrgico. Debido
a la ausencia de lesién residual en cirugia de ampliacién de médrgenes y la utilidad de la conge-
lacién intraoperatoria se propuso analizar la utilidad de las retomas intraoperatorias. Objetivo:
analizar el impacto de las retomas intraoperatorias en los resultados oncolégicos y cosméticos
de los pacientes operados de CBC. Secundariamente analizar la extensién subclinica, el valor
de la congelacion intraoperatoria y las ticticas reconstructivas empleadas. Lugar de aplicacion:
Hospital de atencidn terciaria de tumores. Material y métodos: trabajo observacional retros-
pectivo. Se incluyeron 84 resecciones durante 3 afios y se realizé un andlisis comparativo en
términos de recurrencia, defecto quirtrgico y utilizacién de colgajos entre tumores sin retoma
vs con retoma. Resultados: no hubo diferencias significativas en cuanto a recurrencia y uso de
colgajos. El promedio de defecto para los tumores retomados fue 27,8mm y para los no retoma-
dos 22,8mm, siendo la diferencia estadisticamente significativa (p=0.002). En el subgrupo de
lesiones retomadas se encontré tumor residual en solo 2,9% de las mismas. Conclusiones: las
retomas adicionaron en promedio 5mm de defecto por lesién sin aportar beneficios en términos
de recurrencia. Un uso mds conservador de las mismas podria traducirse en mejores resultados
funcionales y cosméticos. Palabras clave: Carcinoma basocelular. Recurrencia. Congelacién

intraoperatoria.
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ABSTRACT
Aim of the study: To assess if the modified Mallampati score (MMS) can predict the presence and
the severity of obstructive sleep apnea syndrome (OSA) in a group of patients who had snoring and
witnessed apnea from Al -Azhar university hospitals, Cairo, Egypt, and Almoosa Hospital, Alhasa,
Saudi Arabia. Methods: A retrospective study was done for patients who had snoring and witnessed
apnea referred to a sleep lab for the diagnosis of OSA by overnight full polysomnogram from January
2017 to November 2020. Apnea-hypopnea index (AHI) was used to categorize the severity of sleep
apnea. Age, sex, MMS, body mass index (BMI), comorbidities, sleep and laboratory parameters were
recorded. Also, full Otorhinolaryngological, Neurological and Internal medicine examinations were
recorded. Results: The study was carried out on 350 patients fulfilling the inclusion criteria with a
mean age 51.3 + 14.3 years ranging from 14 to 81 years. More than half of them (58.6%) were males, the
mean BMI was 35.1 + 8.8 kg/m2 and the mean MMS was 4.7 + 1.6 with about 65% of patients grouped
in classes III and IV. OSA (AHI>5) was diagnosed in 278 (79.4%) patients. Significantly, OSA was
more detected among males, those with increased age, BMI, MMS, and those with type 2 diabetes
mellitus (T2DM). Further evaluation showed a significant positive correlation between both BMI and
MMS with the severity of OSA (p =0.23, P<0.001 and p =0.36, P<0.001) respectively. Conclusion:
MMS is a useful tool to predict the presence as well as the severity of OSA in snoring patients. BMI
and male gender are independent predictors. Keywords: Snoring, modified Mallampati score, body

mass index, obstructive sleep apnea.

INTRODUCTION

Sleep-disordered breathing (SDB) is the upper-air-
way obstruction occurring during sleep that was
first demonstrated within the 1960s. SDB rep-
resents a gaggle of physiopathologic conditions
characterized by an abnormal respiratory pattern
during sleep which can be isolated or can coexist
with other respiratory, nervous, cardiovascular, or
endocrine diseases. SDB is widely prevalent within
the general population."? SDB includes obstruc-
tive sleep apnea (OSA), which consists of breathing
cessations of a minimum of 10 seconds occurring
within the presence of inspiratory efforts during
sleep. Central sleep apnea (CSA) consists of com-
parable apneas, but these instead happen within the

absence of inspiratory efforts.’) Complex (mixed)
sleep apnea defined as a mixture of OSA with CSA
or Cheyne-Stokes breathing pattern.) Upper-air-
way resistance syndrome (UARS) is characterized
by snoring with increased resistance within the up-
per airway, leading to arousals during sleep.”) OSA
is the commonest sort of SDB and results in recur-
rent episodes of upper airway collapse during sleep
which results in repetitive episodes of respiratory
efforts associated with arousal, the symptoms of
OSA are snoring, gasping and choking, witnessed
apneas, insomnia, nocturia, restless sleep, excessive
daytime sleepiness, morning headache, decreased
concentration, and daytime fatigue.!

Patients have OSA at an increased risk for
hypertension, stroke, type 2 diabetes mellitus
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(T2DM), impaired cognitive function, motor
car accidents, and occupational or social prob-
lems. To enhance the standard of life and to
avoid morbidity and mortality associated with
OSA, early diagnosis and treatment are im-
portant. The gold standard diagnostic tool is
polysomnography (PSG) and it’s necessary for
accurate diagnosis of OSA and to assess the
treatment plan.”)

The predictors for OSA include obesity,
increased neck circumference, craniofacial
abnormalities, hypothyroidism, acromegaly,
enlarged tonsil size, and a high Mallampati
score.®! Other risk factors for OSA are male
gender, advanced age, and hypertension.”) Sev-
eral screening tools exist to assist in the iden-
tification of patients for apnea. There are four
screening tools widely known as being fairly
easy to administer: Stop, STOP-BANG (SB),
Epworth Sleepiness Scale (ESS), and 4-Vari-
able screening tool (4-V).1%

'The modified Mallampati score (MMS)
helps to predict the convenience of endotra-
cheal intubation. A high MMS (class 3 or 4)
is related to harder intubation also as a better
incidence of apnea.'t12 A 2006 study showed
that for every 1-unit increase within the MMS,
the chances ratio of getting OSA (defined by
an apnea-hypopnea index!AHI] >5) increased
by 2.5. Additionally, the AHI increased by 5
events per hour."?l The MMS is non-invasive
and simply conducted in 15 seconds by trained
healthcare providers. Hiremath et al. reported
that the MIMS is often a useful gizmo for sub-
jects at high risk for OSA thanks to anatomical
crowding of the oropharynx.!’!

'The aim of this study was to assess the
value of the MMS to predict OSA among a
gaggle of patients who had snoring and wit-
nessed apnea.

SUBJECTS & METHODS

A retrospective study was performed at Al
-Azhar university hospitals, Cairo, Egypt
and Almoosa Hospital, Alhasa, Saudi Ara-
bia, during the period from January 2017 to
November 2020. Patients who had to snore
and witnessed apnea with possible OSA were

V.107/N° 4

tracked across the outpatient hospitals set-
tings. Ethical approval obtained from the In-
stitutional Review Board at Almoosa hospital
in KSA (IRB Log No ARC -21.02.3) and re-
search ethics committee approval, from faculty
of medicine Al Azhar university, registration
number, EN'T. Med. Research. _snoring, neck
circumference, body mass index, obstructive
sleep apnea. _0000060.

'The study population included all patients
who visited our hospitals during the study pe-
riod with a chief complaint of snoring and wit-
nessed apnea and completed overnight PSG.

The exclusion criteria included patients
younger than 14 years, those diagnosed before
as OSA, those who had central apnea, and those
who underwent tonsillectomy or uvuplataop-
hyrngoplasty for treatment of apnea.

Demographic data were obtained from the
YASASSI program that’s a singular program
utilized in outpatient and inpatient hospital
settings. YASASSI may be a comprehensive
healthcare data system designed for all kinds of
healthcare facilities. This technique is straight-
forward, easy to use, reduces clinical errors, and
improves workflow, so can save lives, improve
the standard of healthcare, and reduce prices.

Age, sex, height, weight, BMI, co-morbidi-
ties (like T2DM, hypertension, ischemic heart
condition, asthma, chronic obstructive pulmo-
nary disease, cerebrovascular stroke, and renal
disease), and MMS were determined from the
patients’ files.

Procedures:

Overnight PSG was performed on all or any
patients within the sleep laboratory room, the
following were monitored: central and occipital
electroencephalogram, electrooculogram, sub-
mentalis electromyogram to assess sleep stages
(non-rapid-eye movement stages N1, N2, N3,
and rapid eye movement stage R), nasal and
oral airflow meter measured by thermocou-
ples, thoracic and wall motions, anterior tibi-
alis electromyogram, body position, and elec-
trocardiogram. A pulse oximeter was used to
measure arterial oxygen saturation. The tracing
was scored using 30 seconds epochs. Hypopne-
as were scored per American academy of sleep

medicine (AASM) definition VII4.B (3% de-
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saturation).!'! Snoring noise was captured by
a microphone. Finally, the polysomnographic
recordings were analyzed.

Sleep was summarized into total recording
time, total sleep time, sleep efficiency, R la-
tency from onset of sleep, and wake after sleep
onset. Apnea, hypopnea, arousal, AHI, and
respiratory disturbance index were recorded.

Apnea is that the cessation of airflow for a
minimum of 10 seconds, hypopnea may be a
>50% decrease in airflow that persisted for a
minimum of 10 seconds with oxygen desatura-
tion of > 3% or arousal, and respiratory effort—
related arousal is increasing respiratory effort
for a minimum of 10 seconds resulting to an
arousal from sleep but one that doesn’t fulfill
the standards for a hypopnea or apnea.'™ AHI
equals the entire number of respiratory events
(apnea plus hypopnea) per hour of sleep. Max-
imal and minimum oxygen saturations were
recorded. Total limb movement (number/H),
and periodic limb movement (number/H) were
recorded. Pulse average, lowest, and arrhyth-
mias were recorded.

A split night procedure was used. The split-
night study involves diagnostic PSG within
the half of the night followed, if there’s an ab-
normal frequency of apneas and hypopneas,
by CPAP/Bi-PAP titration for the rest of the
night sleep to succeed rock bottom pressure can
decrease the events of AHI to 5 events/H and
maintain oxygen saturation quite 92%. OSA
diagnosis was made if AHI > 5 with witnessed
snoring or apnea.'> ¢ The severity of apnea was
classified into 3 groups: mild it AHI 25 to <15,
moderate if AHI >15 to <30, and severe if AHI
230.

The MMS, which is predicated on the in-
spection of the upper airway, may be a sensitive
predictor of OSA.!" The patient is instructed
to open the mouth as wide as possible. For all
patients, the assessment of scores was done or
directly supervised by the physician. The pa-
tient was instructed not to emit sounds during
the assessment.

There are four classes of MMS:

Class I: the taste bud and full uvula are visible,

Class II: the taste bud, surface, and upper por-
tion of the uvula are visible,

Class I1I: the taste bud, surface, and base of the
uvula are visible, and
Class IV: only the surface is visible.

For every 1-point increase within the score,
the chances of getting OSA increases quite
twofold. Although this procedure could also be
useful for non-sleep specialists, during a sleep
clinic.

Figure 1. Modified Mallampati score.['¥)

Class IX Class III

Statistical analysis of data

It was carried out using the SPSS computer
package (IBM SPSS Statistics for Windows,
Version 25.0. Armonk, NY: IBM Corp.,
USA). For descriptive statistics: the mean + SD
was used for quantitative variables while fre-
quency and percentage was used for qualitative
variables. Chi-square test or Fisher’s exact test
were used to assess the differences in frequency
of qualitative variables, while Mann-Whitney
test or Kruskal-Wallis test were used to assess
the differences in means of quantitative non-
parametric variables. Spearman correlation co-
efficient was used to measure the strength and
direction of association between OSA severity
(indicated by AHI) and both BMI and MMS.
ROC curve analysis was used to assess the di-
agnostic ability of different cut-offs of MMS
for the prediction of OSA that maximizes both
sensitivity and specificity. The statistical meth-
ods were verified, assuming a significant level
of p< 0.05 and a highly significant level of p<
0.001.

RESULTS

'The study was carried out on 350 patients ful-
filling the inclusion criteria with a mean age
51.3 + 14.3 years ranging from 14 to 81 years.
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More than half of them (58.6%) were males,
the mean BMI was 35.1 + 8.8 kg/m? and the
mean MMS was 4.7 + 1.6 with about 65% of
patients grouped in classes III and IV. OSA
(AHI > 5) was diagnosed in 278 (79.4%) pa-
tients. Significantly, OSA was more detected
among males, those with increased age, BMI,
MMS and those with T2DM. (Table 1).

'The mean sleep efficiency was 72.4 + 16.7
with about 28.6% of cases had poor sleep qual-
ity. The means of ESS, arousal index, and AHI
were significantly higher among patients with
OSA. (Table 2).

Regarding laboratory findings, CRP and
PaCO, were significantly higher while mini-
mum and maximum O, saturations were sig-
nificantly lower among patients with OSA
than non-OSA. (Table 3).

Variables that showed significant differenc-
es in the previous tables were further evaluat-
ed according to the degree of severity of OSA.
Male gender, increasing age, BMI, MMS, ESS,
arousal index, AHI, CRP, PaCQ,, and presence
of T2DM were found to be significantly associ-
ated with increased severity of OSA. Decreas-
ing maximum and minimum O2 saturations
were found to be significantly associated with

increased severity of OSA. (Table 4).

DISCUSSION

Obesity is increasing globally and therefore, the
associated diseases, OSA, hypertension, and
T2DM prevalence are additionally increasing
globally.™ OSA is one of the main leading fac-
tors causing hypertension, T2DM, metabolic
syndrome, and cardiovascular diseases.?” The
main purpose of this study was to assess the
value of the MMS to predict the presence and
severity of OSA. Patients were sent for PSG
testing supported a mixture of symptoms and
risk factors indicative of OSA, including day-
time snoring, sleepiness, and obesity.

All patients in our study had been referred
for evaluation for OSA. Thus, clinicians pre-
sumably had some suspicion of getting OSA
or SDB before referral. OSA (AHI > 5) was
diagnosed in 278 (79.4%) of our patients with
a significant positive correlation between both
BMI and MMS with the severity of OSA (p
=0.23, P<0.001 and p =0.36, P<0.001) respec-
tively. This is in agreement with Zonato et al.
and Rahaghi and his colleagues who reported
the proportions of patients with OSA that were
similar to those with MMS of class III or IV.
However, the typical AHI was higher in pa-
tients with MMS of class IV.[2%22]

Table 1: General and clinical characteristics of the studied sample.

Variables All cases Without OSA With 0SA p-value
n=350 (%) n=72 (%) n=278 (%)
Mean +SD 51.3+143 "
Age (years) Min = Max 14-8] 376114 549+127 <0.001
Male 205 (58.6 27 (37.5 178 (64.0
Gender (58.6) (57.5) (640 <0.0071%
Female 145 (41.4) 45 (62.5) 100 (36.0)
Mean + SD 351+8.8
2) *
BMI (kg/m Min = Max 206-52] 32.6+93 357486 0.008
Mean +SD 4716 "
Min — Max 18 3415 5015 <0.001
S Class | 20(5.7) 16 (22.2) 4(1.4)
Class Il 101 (28.9) 31 (43.1) 70 (25.2) <0.001*
Class Il 158 (45.1) 24 (33.3) 134 (48.2) '
Class IV 71(20.3) 1(1.4) 70 (25.2)
HTN 207 (59.1) 41 (56.9) 166 (59.7) 0.688
T2DM 125 (35.7) 18 (25.0) 107 (38.5) 0.038*
IHD 42 (12.0) 11 (15.3) 31(11.2) 0.317
Other diseases' 210 (60.0) 39 (54.2) 171 (61.5) 0.281

BMI: Body mass index, MMS: Modified Mallampati score, T2DM: Type 2 diabetes mellitus, IHD: Ischemic heart disease HTN:

Hypertension.
1: Some cases had more than one condition.

Values present as number & % were analyzed by chi-square or Fisher’s exact tests.

Values present as mean * SD were analyzed by Mann-Whitney U test.

V.107/N° 4
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Table 2: Sleep parameters among the studied samples. =
o
S All cases Without 0SA With OSA . =
n=350 (%) n=72 (%) n=278 (%) o
B Mean + SD 724+167 -
Sleep efficiency Min - Max 10.0-98.2 7534135 71.6+174 0.188 >
Good (>90) 78 (22.3) 21 (29.2) 57 (20.5) o
. - E]
Sleep quality Fair (70-90) 172 (49.1) 32 (44.4) 140 (50.4) 0.289 o
Poor (<70) 100 (28.6) 19 (26.4) 81 (29.1) -
Mean + SD 11.0+54 v
. < *
ESS Min = Max 22 8.3+44 116+54 0.001 °
Mean + SD 17.7£14.0 o
B + + < *
Al (event/H) i I, 12745 19.0+15.3 0.001 ’
v
Mean +SD 2834252 % >
AHI (event/H) Min - Max 0106 46+23 345+24.8 <0.001 .
3
Al Arousal index, AHI: apnea hypopnea index, ESS: Epworth sleepiness score. i
Values present as number & % were analyzed by chi-square test. =
Values present as mean + SD were analyzed by Mann-Whitney U test. ~ *: Significant. g
S
-
o
=
Table 3: Laboratory findings of the studied samples. =
o
Variables All cases Without OSA With OSA P-value -
n=350 (%) n=172 (%) n=278 (%) o
Mean = SD 3741354 N 2
CRP Vi s s 1624167 429437 <0.001 ]
Max O. sat % Mean +SD 91.3+2.8 04422 91.0£29 <0.001* o
2 Min - Max 84-98 oo ' a
. Mean + SD 84.4+10.1 o
0 ) + + < *
Min O, sat% Min = Max 2 -9 919+26 825+104 0.001 z
Mean + SD 406+3.0 MN4+24 b
. 7 £3, <0.001* @
PaCO, ) Vi o o 377430 0.001 :
2
CRP: C reactive protein. s
Values present as mean * SD were analyzed by Mann-Whitney U test. ~ *: Significant. <
S
o
o
12
. . . . . o+
Table (4) Relation between severity of obstructive sleep apnea and different study variables. z
(2]
T Normal Mild Moderate Severe PR z
n=72 (%) n=54 (%) n=101 (%) n=123 (%) S
Age (years) 376+114 50.0+9.4 53.8+12.6 579+133 <0.001* @
Male 27 (375 23 (42.6 50 (49.5 105 (85.4 o
Gender (575) (126) (9.5 (85.4) <0.001* -
Female 45 (62.5) 31 (57.4) 51 (50.5) 18 (14.6) °
BMI 326%9.3 279+78 36.3+8.7 387%6.5 <0.001* 2
MMS 34+£15 44+£11 51%17 52+14 <0.0071* o
T2DM 18 (25.0) 16 (29.6) 36 (35.6) 55 (44.7) 0.032* i
ESS 8.3+44 8.7+34 10.7+5.3 13.6+54 <0.001*
Al (event/H) 127+45 146 £16.5 16.8+13.8 227151 <0.0071*
AHI (event/H) 46+23 129+56 252+£115 51.6 +26.4 <0.001*
CRP 1.62 +1.67 141£1.16 4.37+3.32 548+4.04 <0.0071*
Max O2 sat % 924+£22 91.5+3.0 914+3.0 90.3+2.7 <0.0071*
Min O2 sat % 919+26 84.4+75 82.8+11.3 81.4+10.7 <0.001*
PaCO2 (mmHg) 377130 384125 A1+17 42.8+16 <0.0071*
BMI: Body mass index, MMS: Modified Mallampati score, T2DM: Type 2 diabetes mellitus, ESS: Epworth sleepiness score, Al:
Arousal index AHI: apnea hypopnea Index, CRP: C reactive protein.
Values present as number & % were analyzed by chi-square test.
Values present as mean + SD were analyzed by Kruskal-Wallis test. *: Significant.
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Figure 2: Correlation between BMI and modified Mallampati score with the severity of OSA.

We assessed the diagnostic ability of different cut-offs of MMS for the prediction of OSA using ROC curve
that maximizes both sensitivity and specificity. AUC=0.77 (95% CI 0.70 - 0.82, P<0.001) with optimal cut-off
was 4.5, sensitivity=74%, specificity=66%. (Figure 3)

Modified Mallampati Score as a Predictor for the Presence and the Severity of Obstructive Sleep Apnea..
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Figure 3: ROC curve analysis of modified Mallam-

pati score.
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Our results may challenge the results pro-
vided by Nuckton et al. who showed the MSS
to be an independent predictor of the presence
and therefore the severity of OSA.!'2 Nuckton
found that for each 1-point increase within the
Mallampati score, the chances of getting OSA
increased quite twofold with a predicted increase
of the AHI by quite 5 events per hour."”

Also, Friedman et al. (1999) reported a sig-
nificant correlation (r=0.340, p<0.001) between
the MMS and the respiratory disturbance in-
dex (RDI; the sum of apneas and hypopneas
per hour of sleep) in a group of 172 patients se-
lected based on a sleep questionnaire.?® Tham

V.107/N° 4

et al. reported that BMI and collar size were
independent predictors of AHI whereas Mal-
lampati score was associated with AHI only
when the nasal obstruction is present.?*
Liistro et al. reported that high Mallampa-
ti score and nasal obstruction were associated
risk factors for OSA.»1 Yu et al. did a systemic
review to assess the utility of the MMS grade
and Friedman tongue position (FTP) in the
assessment of OSA and found that MMS and
FTP were difficult subjective assessments with
little significance correlating the risk of OSA.
However, there is also evidence that MMS
and FTP can be useful tools in the assessment
of risk for OSA and potential severity. In the
high-risk group for OSA, MMS still has the
potential to play a role in screening for OSA.
[]26). Dahlqvist et al.?”) Friedman et al. (2017).
(28] Ramachandran et al.?°, and Schwab et
al.,’% reported that MMS grade 3 or above
was an independent risk factor for an AHI
> 15 events/h, which was statistically signif-
icant in men, but not significant in women.
Avincsal et al. found that MMS grades 3 and 4
in combination with the STOP-BANG score
increased the specificity of detecting an AHI
> 15 events/h from 10.6% to 26%." Hukins
found a statistically significant but weak cor-
relation between MMS and AHI (r=0.13, P <
0.001) in their study (a retrospective study for
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953 patients who were evaluated for OSA by
PSG).5 In contrary to our results, den Herder
et al. found no positive correlation exists be-
tween a large tongue and obstruction at the
tongue base level.*’!

Also, Bins et al. did a systemic review and
reported that MMS provides no practical val-
ue in predicting OSA.B* Mallampati scoring
might not be as useful among patients with a
lower probability of getting OSA. However,
given the good simplicity of Mallampati scor-
ing, and therefore the independent nature of
the connection between the Mallampati score
and OSA, this score has potential value for fa-
cilitating and standardizing communication
among clinicians who look after patients with
OSA. Mallampati scoring could even be wont
to prioritize patients for PSG, a crucial consid-
eration given the massive backlog of patients
awaiting assessment for OSA.?» 23

In summary, our results indicate that the
MMS, while having limitations as a diagnostic
assay, may be a useful part of the physical exam-
ination of patients before PSG. The independent
association between MMS and therefore, the
presence and severity of OSA suggests that this
rating system will have practical value in clinical
settings, and in prospective studies of SDB.

CONCLUSION

MMS is useful tool to predict the presence as
well as the severity of OSA in snoring patients.
BMI, and male gender are independent pre-
dictors.
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RESUMEN

Objetivo del estudio: evaluar sila puntuaciéon de Mallampati modificada (MMS) puede prede-
cir la presencia y la gravedad del sindrome de apnea obstructiva del suefio (AOS) en un grupo
de pacientes que roncaban y presentaban apnea en los hospitales universitarios de Al-Azhar, El
Cairo, Egipto y el Hospital Almoosa, Alhasa, Arabia Saudita. Métodos: Se realizé un estudio
retrospectivo de pacientes que roncaban y presentaron apnea remitidos a un laboratorio del
suefio para el diagnéstico de AOS mediante polisomnograma completo durante la noche desde
enero de 2017 a noviembre de 2020. Se utiliz6 el indice de apnea-hipopnea (IAH) para cate-
gorizar la gravedad apnea del suefio. Se registraron edad, sexo, SMM,, indice de masa corporal
(IMC), comorbilidades, suefio y pardmetros de laboratorio. Ademds, se registraron exdmenes
completos de Otorrinolaringologia, Neurologia y Medicina Interna. Resultados: El estudio se
realizé en 350 pacientes que cumplian los criterios de inclusién con una edad media de 51,3
14,3 afios con un rango de 14 a 81 afios. Mds de la mitad de ellos (58,6%) eran hombres, el IMC
medio fue de 35,1 + 8,8 kg / m2 y el MMS medio fue de 4,7 + 1,6 con aproximadamente el 65%
de los pacientes agrupados en clases III y IV. Se diagnostic6 AOS (IAH> 5) en 278 (79,4%)
pacientes. Significativamente, la AOS se detecté mds entre los hombres, aquellos con mayor
edad, IMC, MMS y aquellos con diabetes mellitus tipo 2 (DM2). Una evaluacién adicional
mostré una correlacién positiva significativa entre el IMC y el MMS con la gravedad de la AOS
(p =0,23, P <0,001 yp = 0,36, P <0,001) respectivamente. Conclusién: MMS es una herra-
mienta util para predecir la presencia y la gravedad de la AOS en pacientes que roncan. E1IMC
y el sexo masculino son predictores independientes. Palabras clave: ronquidos, puntuacién de
Mallampati modificada, indice de masa corporal, apnea obstructiva del suefio.
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ABSTRACT
Background: Malnutrition is a major health problem in pediatrics age group contribute to increase
mortality and morbidity of admitted patients. Patients and method: A descriptive randomized cross
sectional study of 2965 cases between 6 -60 months from which 500 cases had malnutrition from15th
of November 2019 to 31st of January 2020 hospital-based data to evaluate incidence of sever acute
malnutrition and moderate acute malnutrition and mild malnutrition and its relation to some sociode-
mographic factors (paternal job, birth weight, type of feeding, age, sex). Results: the incidence of severe
acute Malnutrition is 1%, the incidence of moderate acute malnutrition is 10% and mild malnutrition
27% from the sample of patients taken 469 patients there is a strong relationship of all degree of malnu-
trition to paternal age and low birth weight with some relation to type of feeding. Conclusions: while
the incidence of severe acute malnutrition has been decreased last years In Karbala teaching hospital,
there is marked increase in incidence of moderate acute malnutrition and mild malnutrition with their
impact on general pediatric health regarding morbidity and mortality efforts should be taken to mana-
ge the moderate acute malnutrition and mild malnutrition by offering nutritional advice and support
especially in people who are not governmental Employer.

INTRODUCTION

The term malnutrition encompasses both overn-
utritions associated with overweight and obesity
and undernutrition referring to multiple condi-
tions Including acute and chronic undernutrition
and micronutrient deficiency. (1)

Sever acute malnutrition (SAM) defined by
world health organization (WHO) as: - z score be-
low -3 or mid upper arm circumference (MUAC)
below 115 mm or presence of bilateral pitting
Edema or both. (2) Moderate acute malnutrition
is defined as moderate wasting I.e. (weight for
height between -3 and-2 z score) of WHO child
growth standard or mid upper arm circumference
(MUAC) greater or equal to 115 mm and less than
125mm. (2)

About 47 million children under five years of
age are wasted and 14.3 million are severely wast-
ed. 14.4million are stunted. (3)

Around 45% of death among children under
five years of age Are linked to undernutrition.
These mostly occur in Low- and middle-income
Countries. (3)

Degrees of Malnutrition are associated with
increased risk of all causes of mortality and in-

creased risk of death like diarrhea pneumonia and
measles. (4)

Moderate acute Malnutrition affect many chil-
dren in poor countries and have increase the risk
of mortality. Moderate acute malnutrition Is asso-
ciated with high number of nutritional deaths. If
some of these moderate acute malnutrition chil-
dren Don’t receive adequate support. They may
progress toward severe acute malnutrition or se-
vere stunting (height for age) Below - 3 z score.
Both conditions are Life-threatening conditions
so the management of moderate acute malnutri-
tion (MAM)should be a public health priority. (5)

Global acute malnutrition (GAM) refers to
MAM and SAM together its used as measure-
ment of nutritional status at a population level and
as an indicator of severity of an emergency status

(G.N.C 2014). (6)

MATERIALS AND METHODS

Patients

A descriptive randomized cross sectional hos-
pital basal study has been done on a sample of 500
patients between the age of 6-60 months admitted
to Karbala teaching hospital of pediatrics between
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15-11-2019 to 30-1-2020, weight of every child
was measured by means of uniscale with an
accuracy of ¥100 gm tacked weighing used in
children below 2 years. while height of patients
measured by measuring tools for a child above
2 years and length was measured for children
below 2 years.

A questioner to parent about sociodemo-
graphic factors like paternal job, type of feed-
ing, birth weight, sex. z score used to differen-
tiate between normal weight and height and
malnutrition whether -1, -2, -3 or more catego-
rize the patients accordingly to mild, moderate,
or severe malnutrition.

RESULTS

From 2,965 patients admitted to kerbala tea-

ching hospital of pediatric between 15 th nov-
ember 2019 and 30 of January2020, 31 patients

were labelled as Sever acute malnutrition that

Table 1. incidence of mild to moderate malnutrition

means 1%.and those patients need admission to
malnutrition, data shown in table 2.

Another sample of 469 patients taken to as-
sess the incidence of moderate acute malnutri-
tion and mild malnutrition of them 300 patients
were normal that means 64%. while moderate
acute malnutrition were 49 Patients with inci-
dence of 10% and 112 patients were mild mal-
nutrition that mean incidence of 23% as shown
in table 1.

There is marked Association of paternal job
with malnutrition in all degrees (both preva-
lence and severity were more in free jobs that
mean nongovernmental employers P value
0.0001 in which 81.3 %, 81.6 %and 90.3 %
of mild, moderate and Sever malnutrition are
non-employment fathers.

Incidence of malnutrition in in bottle feeding
patients was 53.4 % and in breast f Feeding was
46.6% from 500 patients in this study 282
about 56.4% male and 218 which is about
43.6% were females.
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Incidence of malnutrition and sociodemographic factors associated, in patients from the Karbala Teaching Hospital.

M Breast feeding

M Bottle feeding

From 282 male moderate acute malnutri-
tion where 27 and severe acute malnutrition
were 18 so total which is 45 is equal to 15.9
per cent of total number of male while 22 of
female have moderate and 13 have severe acute
malnutrition which is equal to 16 percent of
total number of female while the percentile in
severe acute malnutrition in males 10% and in
female about 10% also so percentage regard-
ing malnutrition (M.A.M and S.A.M) were
equal in both sexes. but if we take mild mal-
nutrition there is slight increase in incidence in
males than females in which 61 males and 51
females which is equivalent to 54.5 % in males
and 45.3% in females respectively.

Regarding the mean birth weight in this
study was 2.91 + 0.7 with a range from 0.7 to 5
of whom the birth weight of malnutrition was
range from 2.61 to 2.82 which is less than over-
all mean birth weight which is 2.9.

Mean age of study was 18.8 +12.58 with av-
erage of 6 to 60 months mean age of moderate
acute malnutrition and severe acute malnutri-
tion was 18.43 and 19.68 respectively with stan-
dard deviation 14.25 and 14.23 respectively.

Table-3: Socio-demographic characteristics of the
participants of the study sample.

Variable Category No. (%)
Male 282 (56.4
Gender (564)
Female 218 (43.6)
. Mean +SD 18.82 £ 12.58
Age (in months)
Range 2-60
Mean +SD 291+0.70
Weight at birth (in kg)
Range 0.7-5
Employee 112 (22.4)
Father work Free work 370 (74)
Had no work 18 (3.6)

V.107/N° 4

The analysis of data revealed that there were
significant statistical association between the
degree of malnutrition and father work i.e. the
prevalence and severity of malnutrition were
more in free work category in relation to em-
ployee. The analysis also concluded that there
was significant association of mean weight at
birth and the degree of malnutrition as illus-
trated in table 4.

Table-4: Association of the degree of malnutrition
with some socio-demographic characteristics and re-
lated factors.

Demographic »
graph! Degree of Malnutrition

Characteristics p
Normal Mild Moderate | Severe value
n % n % | n | % n | %
Male 175 | 56.8 | 61 [54.5| 27 | 55.1 | 18 | 58.1
Gender 0.978
Female 132 | 429 | 51 (45522 | 449 [ 13| 419
Breast
. 144 | 46.8 | 51 | 455 | 25 51 [13] 419
feeding
Type of
" Bottle 0.733
Nutrition . 126 | 409 | 53 | 473 | 19 | 38.8 | 15| 48.4
feeding
Mixed 38 [123] 8 | 71 51102397
Father | Employee | 90 292 | 14 |125| 6 |122| 2 | 65
work | Freework | 211 [ 68.5| 91 | 81.3 | 40 | 81.6 | 28 | 90.3 | 0.001
Nowork | 7 [ 23| 7 |63 |3 |61 |1]32
DISCUSSION

From total number of patients 5640 admitted
to Karbala teaching hospital of pediatrics in
the period between 15 November 2019 and
31 January 2020 (2965) patients were between
6_60 months which means 52%.

Severe acute malnutrition prevalence in this
study was 1% (31) patients admitted to mal-
nutrition ward from total No. of patients 2965
between 6_60 months This result is much less
in comparable to study in Lawanda teaching
hospital in Aden (10) in which incidence was
5,2% and Mozambique in which 6% (11) There
were much patients with moderate acute mal-
nutrition (48) patients 10% and mild malnutri-
tion (112) patients 23% of patients sample (469)
patients the total incidence of both S.A.M and
M.A.M is 11% which near the study done at
the same hospital (Karbala teaching hospital
of pediatrics) at 2008 (12) in which incidence

of moderate and severe malnutrition was 10.8%
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with difterence in that study incidence of se-
vere acute malnutrition was more 4.34%.

In this study there was no sex difference in
incidence of moderate acute malnutrition and
severe acute malnutrition about 16% of each sex
has M. A. M and S. A. M. and 10%of each sex
has S. A. Which is near to Pakistan study. (13)

There is increased incidence of malnutri-
tion in bottle feeding patients 53.4%while in
breast feeding 46.6%with P value 0.871 In
other study done in Pakistan marked increase
in malnutrition cases in bottle feeding patients
in which 105 patients taken 44 patients were
on exclusive breast feeding from those only 4
patients have S. A. M. with P value 0.001.

"There is marked increase in incidence of mal-
nutrition in all degrees in families with non-em-
ployment caregiver reflected by paternal job in
which 81.3%,81.6%and 90.3 % of mild, moder-
ate and Sever malnutrition are non-employment
fathers with P value 0.001 and this result is near
that of Pakistan study that involved 22 patients
with high income families only one of them was
S. A. M. with P value < 0.001 which indicate
strong Association of malnutrition and family
income. (13) Employment in Iraq is associated
with good educational status because most of
employers had been graduated from institutions
and colleges.

Regarding age of patients, the Mean age of
malnourished patients between 18.43_19.83
months which is not differs from the mean age
of sample which mean There is No significant
age predilection (P value 0.75 and this is com-
parable to Pakistan study that found that there
is no role for age and sex of children in associa-
tion with severe acute malnutrition.

Regarding birth weight, the mean weight of
malnourished patient varies between 2.7 and
2.82 which represent significant deviation from
the mean of normal which is 3.0+-0.64 overall
mean of weight is 2.9 -+0.7. so, p value is 0.0001
and this result is near the result of Bangladesh
study (14) in which the prevalence of malnutri-
tion was markedly higher and children with low
birth infants in this study wasting in low-birth-
weight infants was 25% vs.14% in average birth
weight infant. While the underweight percent
was 52% in low-birth-weight infants vs.33% in
average birth weight infants

Recommendations.

While the incidence of severe acute malnu-
trition markedly decreases there is increased in-
cidence of moderate acute malnutrition which
need detection and interference by nutritional
support to avoid progression to S.A.M.

Improvement of maternal health during
pregnancy is so important because the impact
of low birth weight on incidence of malnutri-
tion in all degrees.

We recommend supporting non-govern-
mental employer’s families which have high in-
cidence of malnutrition because mainly of lim-
ited resources and because of less psychological
support by caregiver to his family because of
outdoor business.

Support of breast feeding specially first 6
months is so important as this supply good
source of nutrition to infants and give good
psychological support to them.
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RESUMEN

Antecedentes: La desnutricién es un importante problema de salud en el grupo de edad de pe-
diatria que contribuye a aumentar la mortalidad y morbilidad de los pacientes ingresados. Paci-
entes y método: Estudio descriptivo, aleatorizado, transversal de 2965 casos entre 6 y 60 meses
de los cuales 500 casos tenian desnutricién desde el 15 de noviembre de 2019 al 31 de enero de
2020, datos hospitalarios para evaluar la incidencia de desnutricién aguda severa y desnutricién
aguda moderada y leve. Desnutricién y su relacién con algunos factores sociodemogrificos
(trabajo paterno, peso al nacer, tipo de alimentacion, edad, sexo). Resultados: la incidencia de
desnutricién aguda severa es 1%, la incidencia de desnutricién aguda moderada es 10% y desnu-
tricion leve 27% de la muestra de pacientes tomada 469 pacientes existe una fuerte relacién de
todos los grados de desnutricion con la edad paterna y bajo nacimiento peso con alguna relacién
con el tipo de alimentacién. Conclusiones: si bien la incidencia de desnutricién aguda severa
ha disminuido en los dltimos afios en el hospital universitario de Karbala, existe un marcado
aumento en la incidencia de desnutricién aguda moderada y desnutricién leve con su impacto en
la salud pedidtrica general en cuanto a morbilidad y mortalidad se deben tomar esfuerzos para
manejar la desnutricién aguda moderada y desnutricién leve ofreciendo asesoramiento y apoyo
nutricional especialmente en personas que no son Empleadores gubernamentales.
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