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FLUID AND ELECTROLYTES IN COVID-19 PATIENTS IN ICU

Sprague W. Hazard III, MD
Departments of Anesthesia and Perioperative Medicine & Neurosurgery
Penn State Health

Abstract
Fluid and electrolytes imbalances are among the most common clinical problems encountered in the
intensive care unit. Several studies have reported that electrolyte imbalances are associated with
increased morbidity and mortality among critically ill patients.1 A retrospective study encompassing 77
medical, surgical, and mixed ICUs reviewed 151,486 adults admitted consecutively over a period of 10
years found that dysnatremias at the time of ICU admission were an independent risk factors for
increased mortality.2 Patients admitted with severe COVID 19 infections are certainly not exempt from
dyscrasias of ﬂuids and electrolytes and, although the data is still compiling, there are large case series
that suggest that electrolyte disorders of sodium, potassium, chloride and calcium are present upon
hospital admission.3 It is important to point out that recognition and prompt treatment of electrolyte
disturbances is requisite for patient management but authors have suggested that it may also be
important for identifying potential pathophysiologic mechanisms underlying COVID-19, that could
drive novel therapeutic opportunities. 4
Key words: SARS-CoV-2, COVID-19, Angiotensin-converting enzyme 2 (ACE2), Sodium, potassium,
chloride, calcium, coronavirus, Syndrome of inappropriate anti-diuretic hormone secretion (SiADH)
Background
A recent pooled analysis estimated the weighted mean difference (WMD) of ﬁve studies comparing
sodium, potassium, chloride and calcium serum concentration between patients with severe COVID19 disease versus those with less severe disease.4 This metanalysis had a total sample size of 1415
patients and found that sodium was signiﬁcantly lower in patients with severe COVID-19 (WMD: –0.91
mmol/L [95% CI: –1.33 to –0.50 mmol/L]). Similarly, potassium was signiﬁcantly lower in COVID-19
patients with severe disease (WMD: –0.12mmol/L [95% CI: –
0.18 to –0.07mmol/L] as was calcium. These observations underscore the importance of being vigilant
when admitting these patients to the ICU but did not identify the potential pathophysiologic
mechanisms for the electrolyte disturbances. ..................Column Break.
Literature
search/Research Result
Angiotensin-converting enzyme 2 (ACE2) is an enzyme within the renin angiotensin aldosterone
system (RAS) that is expressed on several different cell types in the body including the surface of type
2 alveolar epithelial cells in the lungs.5 SARS-CoV-2 engages angiotensin- converting enzyme 2
(ACE2) as the entry point following priming of the spike protein with a cellular serine protease
(transmembrane serine protease 2) thereby allowing for the fusion of
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viral and cellular membranes. 6 Normally ACE2 converts angiotensin II (Ang II) into Ang-(1–7) which
lowers blood pressure through vasodilation and by promoting kidney sodium and water excretion. In
addition, activation of this pathway attenuates inﬂammation through the production of nitric oxide. 5
The effects of ACE2 are in opposition to the interaction of ACE–Ang II signaling which elevates blood
pressure through vasoconstriction and sodium and water reabsorption. Binding of the SARSCoV-2 spike protein to ACE2 and viral entry into the cell is thought to suppress expression of ACE2.7
In addition to the direct effects of SARS-CoV-2 on the RAS system it is also important to note that
hyponatremia has been frequently associated with atypical pneumonia.8 One of the underlying
mechanisms is thought to be inappropriate antidiuretic hormone (ADH) secretion. There are several
case reports of Syndrome of inappropriate anti-diuretic hormone secretion (SiADH) in patients with
SARS-CoV-2 infection. 9 While the mechanism of SiADH in pneumonia is not well known; animal
models have suggested the role of low intravascular ﬂuid volume and low extracellular ﬂuid osmolality
trigger baroreceptor-mediated, non-osmotic ADH secretion 10
There are
several other possible
mechanisms of SiADH causing hyponatremia which may
include the emotional, physical, and stress responses which are common with severe infections, such
as COVID-19, which cause the hypothalamus to secrete ADH 11 Pneumonia-induced lung injury is
another possible mechanism by which SiADH may occur. Lung injury, if severe enough can lead to
ventilation-perfusion mismatch. This mismatch can result in hypoxic pulmonary vasoconstriction which
in turn can lead to an inadequate ﬁlling of the left atrium. As a result of decreased LA ﬁlling and therefore
decrease left atrial stretch can cause an increased ADH release to occur.12 In addition to the
mechanisms above the role of cytokines has also been suggested. Marked elevation of inﬂammatory
cytokines has been described in COVID-19 with some cases leading to cytokine storm.13 This
increase in cytokines can result in SIADH via several mechanisms. Inﬂammatory cytokines, such as IL6, can directly stimulate the non-osmotic release of ADH. Indirectly, cytokines can cause direct injury to
the lung tissue and alveolar cells which can induce SIADH via hypoxic pulmonary vasoconstriction. 14
The observation of potassium imbalance has also been described. A study of 175 patients found that
hypokalemia was prevalent amongst SARS-CoV-2 infected patients. It was noted that a majority of
patients {108 of 175 patients (62%)} had a serum potassium of <3.5 mmol/l and 22% had severe
hypokalemia (serum potassium <3.0 mmol/l). The study went on to suggest that the degree of
hypokalemia correlated with severity of SARS-CoV-2 symptoms and noted that hypokalemia
was difﬁcult to correct whereas, in two of the patients, potassium wasting persisted until clinical
recovery from the virus. Limitations of this study included the size as well as the lack of disclosure of
speciﬁc medication or diuretic use which could be a signiﬁcant confounding factor.15 This study is
signiﬁcant because of the well-known clinical effects of hypokalemia. Potassium levels <3.0 mmol/l can
be arrhythmogenic causing QT prolongation, torsade de pointes, ventricular ﬁbrillation and sudden
cardiac death. The incidence of ventricular ﬁbrillation is as high as ﬁvefold greater in patients with
hypokalemia compared to those with hyperkaliemia. 16 Although the studies describing potassium
imbalance are somewhat limited it is important to monitor closely in these patients given the clinical
implications.
Another potential mechanism of electrolyte imbalance comes from a recent retrospective cohort study
of 42 laboratory-conﬁrmed COVID-19 patients without a history of chronic kidney disease. In this
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sample of patients, the authors observed a high incidence of novel acquired incomplete renal Fanconi
syndrome. In the series 75% of patients admitted to hospital for mild, moderate or severe respiratory
failure due to SARS-CoV-2 infection had acute incomplete renal Fanconi syndrome. 17
Further insight into the etiology of electrolyte imbalances in patients with severe SARS- CoV-2
infections may be gleaned from post-mortem renal histopathology of patients who died of the
disease. In the study of 26 patients (nine of which had pre-existing kidney disease) noted that all
specimens demonstrated proximal tubule injury with some specimens showing frank necrosis.
Interestingly, there were viral particles were seen in seven of twenty-six patients in proximal tubule
epithelial cells and the podocyte; both sites of renal ACE2 expression. 18 A second,
much smaller study examined six post-mortem renal histopathology samples of patients who died
with SARS-CoV-2 infection.19 All specimens had histopathological evidence of acute tubular
necrosis with activated macrophage presence and compliment deposition seen in the
tubulointerstitium of all samples. These ﬁndings were strongly suggestive that damage to tubular
cells was common and this is a known to result clinically in urine electrolyte wasting.
Conclusions
Patients with severe COVID 19 infections admitted to the intensive care unit require careful
monitoring of ﬂuid and electrolyte balance. Fluid resuscitation should be cautious but
adequate recognizing that ﬂuid therapy, either too much or too little, can adversely affect
outcome.20 The Society of Critical Care Medicine recently updated the Surviving Sepsis campaign
to give speciﬁc recommendations for COVID-19 and shock. In this document it was suggested
that clinicians use dynamic parameters of skin temperature, capillary reﬁll time, and/or serum
lactate measurement over static parameters to assess ﬂuid responsiveness to guide resuscitation.
21 In addition, the panel of 43 experts from 14 countries recommended conservative ﬂuid
administration strategy (weak recommendation), as well as the use of crystalloids to colloids
(strong recommendation). In regards to electrolyte imbalances with severe COVID-19 infections
although a recent meta-analysis suggests an associated with lower serum concentrations of
sodium, potassium and calcium the authors astutely point out that the studies included in the
analysis lacked details such as ﬂuid status, medications that may interfere with electrolyte
imbalances, and serum albumin and ionized calcium concentrations. Without this information it is
difﬁcult, if not impossible, to interpret these abnormalities.4 To understand the clinical implications
of ﬂuid and electrolyte imbalances in these patients’ further research is necessary to conﬁrm these
ﬁndings. Until these studies are available it is prudent to carefully, and frequently, asses the
patient’s ﬂuid balance and electrolyte requirements both in monitoring and replacement. 22
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EARLY PREVENTION IN PHYSICAL MEDICINE AND REHABILITATION
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Introduction
Physical medicine and rehabilitation focus on the restoration of function and the subsequent
reintegration of the patient into the community. As with other branches of medicine, the cornerstone of
physical medicine and rehabilitation is a meticulous and thorough clinical evaluation of the patient.1
Therapeutic intervention by physical medicine and rehabilitation specialist, known as physiatrist, must
be based on proper assessment of the patient. Impaired function cannot be isolated from preexisting
and concurrent medical problems or from the social circumstances of the individual patient. Pulmonary
Rehabilitation as a part of physiatrists therapeutic management can be provided to a diverse group of
patients with varied pulmonary conditions that limit patient’s functional capacity. 1
International Classiﬁcation of Functioning, Disability, and Health
The WHO notion is both narrower and broader than the ordinary English term “functioning”. It is
narrower because it only applies to humans, but far broader because it captures all body functions and
body structures and everything that people do (actions, tasks, skills) as well as all the things they are or
aspire to be (parents, workers, voters). 2
For the WHO, functioning is a set of speciﬁc domains of human functioning (body functions and body
structures) and the things people do (activity) and the things people are or aspire to be (participation).
These domains of functioning are the categories that are the items in the ICF classiﬁcation as seen in
Figure 12
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Figure 1. The integrative biopsychosocial model of functioning, disability and health 2

Secondly, the WHO understands functioning to be a continuous concept, that is, a concept of “more or
less”, measurable along a continuum from complete (or total) functioning to complete absence of (or
no) functioning. In other words, when people experience difﬁculties in functioning the result is disability,
in the WHO sense of that word. The word “disability” has suffered the plight of being deﬁned in
countless different ways, by people concerned about theory as well as people concerned about
practice. Even within the health professions, there is really no consensus about what disability means.
It was for that reason that the WHO outlined its notion of disability deﬁning disability in terms of
functioning; in particular, as that level of functioning that is below a determined threshold along a
continuum, for each domain, between completely present and completely absent. 2
Impairment is any loss or abnormality of body structure or of a physiologic or psychological function
(essentially unchanged from the 1980 deﬁnition). Activity is the nature and extent of functioning at the
level of the person. If the person’s activity impaired, it means he or she has disability. Participation is the
nature and extent of a person’s involvement in life situations in relationship to impairments, activities,
health conditions, and contextual factors. If the person’s participation impaired, it means he or she has
handicap. 2
The Comprehensive Core Set
ICF Core Sets, a selection of ICF categories from the entire classiﬁcation for speciﬁc health conditions,
condition groups and settings, have been developed to facilitate a systematic and comprehensive
description of functioning for use for various purposes and in various settings including clinical practice
and research. In these settings an ICF Core Set can serve as a minimal standard for the assessment
and documentation of functioning and health in clinical studies and comprehensive single or multiprofessional clinical encounters. The ICF Core Sets provide health professionals with invaluable tools
tailored for speciﬁc health care areas. 2
In 2004, 17 experts from eight countries with various professional backgrounds developed an ICF
Comprehensive Core Set for multidisciplinary assessment in patients with obstructive lung diseases
(under which COPD is the most representative worldwide). This Core Set has been developed from a
formal decision- making and consensus process integrating evidence gathered from preliminary
studies including a Delphi exercise, a systematic review, and an empirical data collection using the ICF
checklist. It includes 19 categories from the domain “body functions,” ﬁve from “body structures,” 24
from “activities and participation,” and 23 from “environmental factors.” Personal factors were not
classiﬁed by this initiative.2
COPD as a comprehensive model of respiratory dysfunction is chosen to be an example of the
comprehensive core set model. According to the Comprehensive ICF Core Set, the most frequent
impairments in body structures and functions in patients with COPD are the structure and function of
respiratory system (100%), exercise tolerance (100%), structure of cardiovascular system (83%),
sensations associated with cardiovascular and respiratory functions (92%), limb muscle function
(50%), and structure of the trunk (50%) (16). The most frequent limitations in activities and participation
were walking (100%), moving around (100%), carrying out daily routine (58%), doing housework
(58%), and dressing (50%) (16). In line with the focus of this article, relevant ICF components adapted
from this Core Set and that are commonly assessed in COPD are presented in Figure 2.3
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Exercise capacity
Table 1 presents examples of exercise capacity tests for various body structures and functions.
Field walking tests are, however, primarily considered to assess functional capacity, as explained in
the next section. Often used as a surrogate to determine functional capacity, maximal exercise
tests, such as incremental and constant cycling and walking tests, are usually performed with
comprehensive monitoring of cardiopulmonary variables, providing precise indications of maximal
and submaximal exercise capacity and of the physiological responses to exercise, in addition to
3
being useful for prognostication of patients with respiratory disease.
Exercise capacity tests are especially useful for quantifying exercise tolerance, determining
mechanisms of and contributors to exercise limitation, and prescribing the exercise training
regimen to be used during pulmonary rehabilitation. They can predict coexisting or alternative
conditions, as well as patients' prognosis in terms of the likelihood of exacerbations,
hospitalizations, and even mortality. However, they do not evaluate limitations (activities domain) or
the ability to perform daily activities (participation domain) of the ICF Framework. Thus, in addition
to maximal exercise tests, activity and participation domains need to be addressed with speciﬁc
tests as representative as possible of one's functional status. 3
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Medical and functional problem list
We can determine the functional problems based on the ICF Core Set and exercise capacity testing,
along with the medical problems. With a medical and functional problem list in hand, the management
plan can be developed. Considering six broad interventional categories as originally outlined by
Stolov and colleagues is very helpful, particularly with complex patients in an inpatient rehabilitation
setting. 4
Six Broad Interventional Categories prevention or correction of additional disability, enhancement of
affected systems, enhancement of unaffected systems, use of adaptive equipment, use of
environmental modiﬁcation, and use of psychological techniques to enhance patient performance and
education. 4
Pulmonary Rehabilitation
Pulmonary rehabilitation is not a “one size ﬁts all” therapy for the patient with chronic respiratory disease.
Instead, it is tailored to the particular problems and needs of the respiratory patient, requiring active
collaboration among the patient and an interdisciplinary team of professionals. 1
Respiration
The human body is designed for the performance of activity. It is a coupling work. The gears represent the
functional interdependence of the physiologic components of the system. The large increase in oxygen
(O2) utilization by the muscles (Q ̇O2) is achieved by increased extraction of O2 from the blood perfusing
the muscles, the dilatation of selected peripheral vascular beds, an increase in cardiac output (stroke
volume and heart rate), an increase in pulmonary blood ﬂow by recruitment and vasodilatation of
pulmonary blood vessels, and ﬁnally, an increase in ventilation as seen in Figure 3. 5,6
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Respiratory dysfunction
Recently, it has been proposed that different clinical phenotypes can be recognized in patients with
pulmonary disease, namely predominant airway disease or parenchymal destructive changes. The
respiratory dysfunction is not only affected by the respiratory system disorder but also can be affected by
the other system disorder such as musculoskeletal system disorder, neuromuscular system disorder,
7
integumentary system disorder, or cardiovascular disorder as seen in table 2.
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Mr. IL, 41 years old with medical diagnosis of sepsis et causa HAP high risk, adenocarcinoma Colon
descendent stadium 4 (metastasis to the liver), severe malnutrition, decubitus ulcer grade III sacrum
region, electrolyte imbalance, dan immobilization. The ICF Model will be as seen in Figure 4.
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Case 2
Mr. Y, 30 years old with medical diagnosis of hydropneumothorax due to penetrating injury post WSD. The
ICF Model will be as seen in Figure 5.

Figure 5. ICF Model of Case 2
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Case 3
Mr. IP, 28 years old with medical diagnosis of total rupture of left anterior cruciate ligament and medial meniscal
injury pro reconstruction. The ICF Model will be as seen in Figure 6.

Figure 6. ICF Model of Case 3

34

Case 4
Mr. B, 45 years old with medical diagnosis of novel coronavirus infection. The ICF Model will be as seen in
Figure 7.

Figure 7. ICF Model of Case 4

Summary (Take Home Message)
The respiratory dysfunction is not only affected by the respiratory system disorder but also can be affected by
the other system disorder such as musculoskeletal system disorder, neuromuscular system disorder,
integumentary system disorder, or cardiovascular disorder. We should make a comprehensive assessment
and therapeutic management program for each patient. Pulmonary rehabilitation program has an important
role in giving the comprehensive therapeutic management to avoid respiratory dysfunction.
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Abstract:
All practitioner and world medical practices predicted the over use of antibiotic during covid19 pandemic and endorsed the increasing of Antimicrobial resistance (AMR). Any hospital data, the
antibiotic use among covid-19 patients reach 95%, even though the secondary infection only 15%.
Covid-19 that was not yet clearly elaborated of its pathophysiology, has impacted to the
procedure on patients management. All procedures were applied on trial, including antibiotics.
Levoﬂoxacin was still the highest prescribed antibiotic, then the lower extend were ceftriaxone,
moxiﬂoxacin and others.
The decreasing trend of AMR was paradoxically identiﬁed. The ESBL producing bacteria rate
was decreasing during the pandemic covid-19. One of the reason was improving the compliance to the
standard precaution.
Keywords: Covid-19, Antibiotic, Antimicrobial resistance
Introduction
The threat of infectious disease caused by antimicrobial resistant (AMR) microorganisms is
growing of concern worldwide, and impact of both of morbidity and cost, especially in Low Middle
Income Countries (LMIC). The hospital associated infection that were commonly opportunistic,
frequently caused by commensal and pathogenic resistant organisms and the newer antibiotics were
frequently not effective. Whereas the community origins are mostly caused by more susceptible
pathogens and the simple antibiotics are commonly used.
The source of resistant trait was still debatable, originated from inside hospital or from the
community respectively. The hospital as a source of resistant bacteria was commonly claimed. The
ESBL (Extended Spectrum Beta Lactamase) producer, carbapenem resistant pathogens, and MRSA
(Methicillin Resistant Staphylococcus aureus) are the example of resistant bacteria to be concern in
Indonesia (Santosaningsih et al, .
Mechanisms of the development of antimicrobial resistance were mainly by two processes
namely: 1). Selective pressure due to the increasing of antibiotic use and 2). Spread due to less
compliance of standard precaution. The main source of AMR were also from two aspects, i.e. human
and non-human. Thus the strategy for controlling the AMR was directed to these area.
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ACUTE RESPIRATORY FAILURE IN VIRAL
PNEUMONIA WHAT SHOULD WE DO ?

Kenneth Chan

Gleneagles Hospital and Mount Elizabeth Hospital, Singapore

With the advent of better diagnostic technologies, viral infections causing pneumonia and respiratory
failure is increasingly recognized. Intermittently, a highly infectious and previously unrecognized
virus emerges, leading to a pandemic. An example of this is the ongoing COVID-19 pandemic.
Unlike pneumonia due to bacteria, the effects of antimicrobials are, at best, modest. Hence, the
mainstay of therapy is supportive care and the use of adjunctive therapies. This presentation will
focus on common viral pneumonias causing respiratory failure and discuss speciﬁc supportive
measures.
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PREVENTION OF RESPIRATORY FAILURE IN INTERSTITIAL LUNG DISEASE

Prof Philip Eng
Senior Consultant Respiratory & ICU Physician,
Mt Elizabeth Hospital, Rep of Singapore.

Interstitial lung disease encompasses a whole range of 200 diseases that causes scarring
of the lungs. Scarring causes stiffness and results in difficulty in breathing. Sometimes, the
lung damage is progressive and irreversible. Some of the ILDs have a specific etiology,
whereas others are idiopathic. The largest group of idiopathic ILD is Interstitial Pulmonary
Fibrosis. In this presentation, I will discuss how recent advances in treatment of IPF have
shown some promise.
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HEALTH AND SAFETY ENVIRONMENT IN THE COVID-19 PANDEMIC ERA

Dr. dr. Febri Endra Budi Setyawan, M.Kes., FISPH., FISCM
University of Muhamadiyah Malang

The Covid-19 pandemic, which has plagued various parts of the world, has an impact on various
sectors of people's life, where it was announced for the ﬁrst time to enter Indonesia on March 2, 2020.[1] The
percentage of transmission is more likely in elderly individuals and those with a history of medical problems
such as cardiovascular disease, diabetes, chronic respiratory disease, and cancer; where the Covid-19 virus
infection is more likely to be a more serious disease.[2] Health is a condition of health, both physically, mentally,
spiritually and socially, which enables everyone to live productively socially and economically.[3] To achieve
health based on Law No. 36 of 2009, a National Health System was formulated as stipulated in Presidential
Decree No. 72 of 2012. The National Health System (SKN) is a health management that is carried out by all
components of the Indonesian nation in an integrated and mutually supportive manner to ensure the
achievement of degrees. the highest public health.[4]

Health management is carried out through the management of health administration, health
information, health resources, health efforts, health ﬁnancing, community participation and empowerment,
science and technology in the health sector, as well as health law regulations in an integrated and mutually
supportive manner to ensure the achievement of a healthy degree of health. as high as possible. The
implementation of health efforts is carried out through the following activities: health services; traditional,
alternative and complementary health services; health promotion and disease prevention; healing of diseases
and restoring health; reproductive health services; family planning services; school health efforts; sports health
efforts; Health services in disasters; blood service; dental and oral health services; overcoming visual and
hearing problems; dimensional health efforts; security and use of pharmaceutical preparations and medical
devices; security of food and beverages; safety of addictive substances; clinical forensic services and postmortem services; maternal, infant, child, adolescent, elderly and disabled health efforts; efforts to improve
nutrition; mental health efforts; efforts to prevent, control and eradicate infectious diseases and efforts to
prevent, control and handle non-communicable diseases; environmental health efforts; and occupational
health efforts.[4]
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EMERGENCY THORACIC ULTRASOUND

A/Prof Francis Lee Chun Yue MBBS (S’pore), FRCSEd (A&E),
FAMSSenior Physician, Khoo Teck Puat HospitalAdjunct Associate
Professor, Lee Kong Chian School of Medicine, Nanyang Technological
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Singapore
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NEAR FATAL ASTHMA IN THE EMERGENCY WARD

Jennifer Ann Mendoza-Wi, MD
Rm 1001, Medical Arts Tower, Dagupan Doctors Villaﬂor Memorial
Hospital Mayombo District, Dagupan City 2400, Philippines
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IMPROVING CONTROLLER AND REDUCING SIDE EFFECT IN
LONGTERM MANAGEMENT OF PEDIATRIC ASTHMA

Bambang Supriyatno
Department of Pediatric Faculty of Medicine University Indonesia
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GUIDELINE COVID-19: UPDATE

Soedarsono
Department of Pulmonology and Respiratory Medicine Faculty of Medicine
- University Airlangga
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CONSERVATIVE VERSUS INTERVENTIONAL TREATMENT
FOR SPONTANEOUS PNEUMOTHORAX

Garry Lee
Western University Australia
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ROLE OF PULMONARY ULTRASOUND IN ACUTE REPIRATORY FAILURE

Malita Budhiwan, PSRTI
Radiology Department RSUD
Kraton Pekalongan, Central Java

ABSTRACT
Acute respiratory failure ( ARF ) is a common medical emergency has signiﬁcant healthcare
impact with increase mortality . In ARF, early and accurate diagnosis of the underlying
disease cause improves outcomes. Accurate diagnosis is contingent on reliable chest
imaging, which is problematic in the acute setting. Radiography is often limited to portable
supine ﬁlms, with diminished diagnostic accuracy. Gold standart imaging such as CT confer
the risks of transport and are associated with radiation exposure.
Ultrasound for ARF is widely used by emergency and intensive care unit. Ultrasound is
portable, safe , no radiation and when performed by the treating clinician, allows integration
of ﬁndings with clinical information. Lung ultrasound is a reliable tool to identify interstitial
syndrome, lung consolidation, lung collapse and pleural effusion. In addition, simple
echocardiography
is
essential
to
look
chamber
of
the
heart.
Key words: Acute respiratory failure, lung ultrasound

INTRODUCTION
Acute respiratory failure is deﬁned as the inability of the respiratory system to meet the
oxygenation, ventilation, or metabolic requirements of the patient.( (David P, 2020) ARF has
signiﬁcant healthcare simpact, in hospital mortality is 30,2 %, average hospital stay is 7,2
days, and cost in US is estimated at US$54 billion annually (W. Peter, S Daniel, et all (Peter
W, 2018) Lung and cardiac imaging is important to establish the diagnosis of ARF and
possibly in evaluating the response to treatment. Even though bedside chest x ray is part of
the diagnostic criteria for ARF, several limitations exist. On the other hand, performing a CT
chest requiring moving the patient and is risky in severely hypoxemic patients.
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Ultrasonography technique are being increasingly used in the ICU. These techniques are
noninvasive and can be easily performed at the bedside. LUS has been shown to be more sensitive
than CXR for the assessment of acute dyspnea, heart failure, ARDS, pneumonia, and
pneumothorax. (Lichtenstein, 2009)
NORMAL LUNG ULTRASOUND
The normal lung proﬁle corresponds to the A proﬁle as illustrated in Figure 1 in accordance with the
blue protocol. The A proﬁle is when we see A lines with normal lung sliding.

Figure 1. A line in normal lung US
Pleural line
The pleural line has a hyperechogenic ultrasound aspect and represents its parietal and visceral
leaﬂets. As it is a dynamic examination, we note the pleural movement during respiratory incursions
(lung sliding). It can be conﬁrmed using an M-mode assessment, in which the characteristic ﬁnding
is the “seashore sign”, which represents a good pleural sliding.
A lines
A lines are formed due to a signiﬁcant density difference between the pleura and the lung. The
phenomena of pleural acoustic reverberation can be observed, with the formation of
hyperechogenic lines. These lines are sparse and parallel to the pleural line, being repeated in the
anteroposterior direction at the same distance from the pleura to the skin. This is a virtual ﬁnding,
caused by an artifact resulting from pleuropulmonary interface characteristics.
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B-lines
B-lines are hyperechogenic “comet-tail” artifacts of pleural origin that travel the entire
anteroposterior extension of the evaluated ﬁeld (perpendicular to A-lines) and eliminate A-lines(13)
during their trajectory. They represent thickened interlobular septa and may be present in cases of
pulmonary edema, in addition to inﬂammatory processes .
LUNG ULTRASOUND TECHNIQUE
Transducer selection: a lower-frequency transducer as their primary tool, choosing between a
convex transducer (commonly used in abdominal imaging and offering the ability to visualize a large
portion of the lung surface and offering a rapid examination of the whole chest) and a phased-array
transducer (commonly used in cardiac imagining and offering a smaller footprint, enabling easier
access to the intercostal spaces).
Patient Positioning; Patients examined generally in the supine position, either ﬂat or with the headunimpeded; under ideal circumstances, they can be turned to the left and right lateral decubitus
positions during the examination to facilitate examination of the posterior lung aspects.

Figure 2: patient position
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Figure 2: BLUE Protocol

Lung ultrasound was pioneered by Daniel Lichtenstein, an intensivist in Paris, who noted that
sonographic artefacts could differentiate between common lung diseases, and subsequently,
developed the BLUE protocol for dyspnoeic patients being admitted to the ICU. The BLUE protocol
diagnosed six common respiratory diseases, including pulmonary oedema and pneumonia, BLUE
Protocol is a bedside lung ultrasound in emergency in acute respiratory syndrome. (Lichtenstein,
2009) 90.5% accuracy.
The main clinical application BLUE Protocol for diagnostic of the cause of respiratory failure :
1. Pneumothorax
2. Pneumonia
3. Pulmonary oedema
4. COPD or severe acute asthma
5. Pulmonary embolism
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Table 1: Accuracy of BLUE Protocol ( Lichtenstein )
Mechanism of dyspnea

BLUE

protocol Sensitivity

proﬁle

Speciﬁcity

PPV %

NPV %

%

%

97

95

87

99

Exacerbated COPD or Nude proﬁle ( A 89

97

93

95

99

94

98

100

100

99

Acute

haemodynamic B proﬁle

pulmonary oedema

severe acute asthma

proﬁle with no DVT
and no PLAPS)

Pulmonary embolism

A

proﬁle

(with 81

DVT )
Pneumothorax

A proﬁle with lung 88
point

Pneumonia

All proﬁles

89

94

88

95

B proﬁle

11

100

100

70

A/B proﬁle

14,5

100

100

71,5

C proﬁle

21,5

99

90

73

A-V-PLAPS

42

96

83

78

PNEUMOTHORAX
Ultrasound is sensitive and speciﬁc for the diagnostic Pneumothorax and is clearly superior to chest
x ray, especially for minimal pneumothorax. The sonographic ﬁndings of pneumothorax include the
absence of lung sliding,the absence of lung pulse, the absence of B lines and the presence of the
lung point.
PNEUMONIA
In the initial phase of disease, the pneumonic consolidation exhibits a liver like echotexture. Air in the
bronchi (air bronchogram) is seen in up to 90% of patients with pneumonia. Pneumonic inﬁltrations
are characterized by irregular, serrated and somewhat blurred margins. In pneumonia the air
bronchogram is dynamic depending on breathing movement.
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PULMONARY OEDEMA
Blue protocol just one example fast diagnosis of pulmonary oedema . B Lines diffuse with lung
sliding is characteristic pattern for pulmonary oedema , either convex probe or linear probe.
COPD OR SEVERE ACUTE ASTHMA
Dominant with A lines, lung sliding , no DVT and no PLAPS.
PULMONARY EMBOLI
Peripheral hypoechoic lesion with triangular shape without vascular sign, consolidation with air
bronchogram ,
LUNG ULTRASOUND REPORT
1. Pleural integrity, regularity , thickness
2. Lung sliding
3. A lines
4. B lines
5. M mode
6. Pleural effusion, consolidastion, air bronchogram
7. Doppler vascular
CONCLUSION
LUS, an imaging modality quickly performed, interpreted, and integrated by the treating physician at
the bedside, is a particularly useful tool for acutely respiratory failure patients. Commonly
encountered conditions such as pneumonia, pulmonary edema, and pneumothorax can be
efﬁciently evaluated, and the skill set is generally straightforward to learn.
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MAXIMIZING THE ROLE OF BRONCHODILATOR TO
PREVENT COPD EXACERBATION IN COVID-19 PATIENTS

Pompini Agustina Sitompul
Sulianti Saroso Infectious Disease Hospital, Jakarta
Indonesia

Viruses have a major role in the exacerbation of chronic obstructive pulmonary disease (COPD).
According to a systematic review by Zwaans et al, there were many viruses that had been known to
cause acute exacerbation of COPD which may lead to hospital admission, such as respiratory
syncytial virus (RSV), rhinovirus, parainﬂuenza, inﬂuenza virus, and coronavirus. The latter is
known to be the most common cause of upper airway infection in winter. 1
Patients who came to health care facility during the ﬂu season in Spain also had COPD as their
comorbidity. However, other study showed a smaller prevalence of COPD in patients who suffered
from ﬂu (17.3%) and RSV infections (7.6%).2 Previous research had also reported that COPD
comorbidity also occurred in other type of coronavirus infections, for example SARS (6%) and
MERS (13%).3,4
One of the most common cause of COPD exacerbation is respiratory tract infections. However,
according to the present study, patients with COPD does not have a higher risk of COVID-19
infection. Recent literature which showed the clinical characteristics of COVID-19 patients suggest
that the presence of COPD comorbidity in COVID-19 are still low compared with the overall COVID19 patients. 5-8
Initially, it was thought that people with chronic pulmonary diseases could be at an increased risk to
acquire COVID-19 infection or have a more serious infection. Nevertheless, the prevalence of
COVID-19 patients with COPD was relatively low in United States (6.6%), 9 Italy (3%), 10 and China
(1.4%). 8 Previous study showed that the low prevalence of coronavirus might happen because the
virus was not frequently detected by reverse-transcriptase polymerase chain reaction (RT-PCR)
during COPD exacerbation compared to other respiratory viruses, for example rhinovirus, inﬂuenza
virus, RSV, and enterovirus. Thus, coronavirus does not have a signiﬁcant role in the acute
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exacerbation of COPD. 8

There are some possibilities that might cause this low prevalence. First, strict lockdown conducted
by the local government caused patients who are more prone to acquire COVID-19 infection follow
the health protocols, such as physical distancing and hygiene. Accordingly, the risk of contact
decreased. Second, it was assumed that inhaled treatment, such as inhaled corticosteroid (ICS) or
bronchodilators could have prevent the coronavirus infection. This is known as protective effect.
Based on in vivo studies, inhaled corticosteroid (budesonide) alone or administered together with
other bronchodilators (glycopyrronium bromide and formoterol) have suppressed the replication of
human coronavirus 229E (HCoV-229E), which is another type of coronaviruses. 11
COPD and COVID-19
It is challenging to differentiate the usual symptoms of COPD and COVID-19 infection.
Approximately 60% patients with COVID-19 infection had cough and breathlessness and over 60%
patients usually had fever in addition to fatigue, nausea, vomiting, diarrhea, muscle ache and pains,
confusion, headache, anosmia, and dysgeusia. 12
At ﬁrst, the COVID-19 symptoms might be mild, but then changes in lung function occur. The
prodrome of milder symptoms is especially problematic in patients with underlying COPD who may
already have diminished lung reserve. Fail to recognize the prodromal symptoms may delay early
diagnosis. A high index of suspicion for COVID-19 needs to be maintained in patients with COPD
who present with symptoms of an exacerbation, especially if accompanied by fever, anosmia or
dysgeusia, or gastrointestinal symptoms.
Persistent symptoms in COPD patients may confuse the clinician to establish a diagnosis. COVID19 should also be suspected in patients who came with COPD exacerbations.12
Recommendations for COPD patients during COVID-19 pandemic
COPD patients should obey basic health protocol, such as staying at home as much as possible,
frequently washing hands with the combination of soap and water for 20-30 seconds or using
alcohol based (60%) hand sanitizer for 40 – 60 seconds. It is also suggested that COPD patients
should keep a minimum of one month medications to limit the need of leaving the home, or choose
delivery methods for buying the medications. 13 A joints statement by The American College of
Chest Physicians, American Thoracic Society, American Lung Association and the COPD
foundation highlighted the importance of wearing face coverings for chronic lung disease patients
during the COVID-19 pandemic. Moreover, maximizing pharmacologic treatment is the most
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optimal and safest way to limit exacerbation and/or to avoid the severity of exacerbations. Patients
is recommended to continue their COPD medications including the use of ICS along with long
acting bronchodilators.12
The use of ICS and systemic corticosteroid is still controversial during COVID-19 pandemic. The
experts thought that ICS had protective effect against COPD exacerbations. However, it can also
increase the risk of pneumonia. 12 In a laboratory experiment, bronchodilators, such as
glycopyrronium, formoterol, and budesonide had inhibitory effects against coronavirus.
Corticosteroid added to long acting bronchodilators modulate infection-induced inﬂammation in the
airway. Therefore, the replication of coronavirus is decreased due to the inhibition of receptor
expression and/or endosomal function. 12
Tiotropium bromide is usually administered in around 30% COPD patients in primary health care
facility. It reduces neutrophils, macrophages, IL-6, and gamma interferon levels in the airway of rats
who previously had tobacco smoke exposure and infected with H1N1 inﬂuenza virus. The potential
anti-inﬂammatory effect with cytokine inhibition shown in animal models indicate that tiotropium had
a higher protective effect of compared to other inhaled therapies in COVID-19 infection.14
The use of nebulizer for COPD during pandemic is not recommended due to the increase risk of
aerosol. Patients with COPD should use metered dose inhalers with spacing devices, soft mist
inhalers or dry powder inhalers at home, nursing homes, and health-care facilities. Patients who are
already using nebulizers at home may continue to do so until alternative methods is given. However,
if nebulizer is performed, it should be done in a different room which is separated from other people.
Meanwhile, the administration of oxygen for patients who are currently using oxygen at home
should be continued as prescribed by their physician. The oxygen tube or oxygen related tools
should be cleaned and maintained according to the instructions provided by the manufacturers.13
The evidence of the presence and best treatment options for COPD during pandemic is still lacking.
Large studies with higher evidence level are still necessary to evaluate the presence of COPD and
baseline treatments as possible protective factors against SARS-CoV-2 infections.
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EMERGENCY CAUSE BY COVID-19
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Figure 4 : Antigen Tests for Diagnosis COVID-19
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Figure 5 : Main laboratory changes in patients with an unfavorable
evolution of SARS-CoV-2 infection
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RESPIRATORY FAILURE DUE TO TOXIC INHALATION

Chiaki Toida, MD, PhD,
Department of Disaster Medical Management,
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Introduction
Although they may not appear acutely ill, all poisoned patients should be treated as if they
have a potentially life-threatening intoxication. When treating suspected poisoning cases, it is
important to begin needed resuscitation using the ABCDE approach as follows: Airway, Breathing,
Circulation, Dysfunction of central nervous system, and Exposure & environment1). Toxic inhalation
affects the respiratory system, acting as irritants, corrosives, asphyxiants, and/or systemic toxins3).
Asphyxiants reduce O2 delivery, causing tissue anoxia or death. Systemic toxins can cause
respiratory muscle paralysis and ventilatory failure with or without direct lung injury depending on
the presence or absence of an irritant's properties.
Pathophysiology and clinical presentation2,3)
Several factors are important in determining the degree and site of toxic inhalational injury,
including the physicochemical characteristics of the toxic inhalant (particle size, water solubility,
reactivity, and pH), the amount inhaled (concentration, duration, breathing depth), and host factors
(defense mechanisms, preexisting lung disease, ability to escape the exposure).
Gases that are less water-soluble, are less irritating, and/or has particles smaller than 5
microns fail to elicit an immediate noxious reaction, so continued exposure to the toxin can injure the
distal bronchioles and alveoli. Inhaled toxins with smaller particle sizes or lower solubility can
penetrate the lower respiratory tract and pulmonary parenchyma, causing pulmonary edema
following a latent period of several hours. Those with intermediate water solubility may affect the
respiratory tract diffusely and at multiple levels. Although highly watersoluble gases that are highly
irritative and/or have particles larger than 10 microns in diameter are usually deposited in the upper
airways, they can injure the airway and the alveoli if the concentration is very high.
On a physical examination, conjunctivitis, pharyngitis, laryngotracheitis, and expiratory
wheezing are detected.
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All patients after massive toxic inhalation should be suspected of having a potentially
compromised airway as mention above. However, there is no speciﬁc treatment available for
patients after toxic inhalation. Therefore, the goal of therapy is to establish and maintain an
adequate airway, ventilation, gas exchange, and hemodynamics.
A reasonable management strategy for treating patients with suspected airway obstruction
borrows from the treatment for toxic inhalation. First, patients are removed from the exposure by
rescuers with personal protective equipment. After that, if stridor or hoarseness, mucosal redness or
edema by laryngoscopy or
bronchoscopy, unconsciousness, facial burn, hypoxemia despite O2 therapy, and/or
hypoventilation are noted, a physician with training and experience should intubate the patient
immediately. Moreover, as edema increases, intubation becomes more difﬁcult and dangerous;
thus, early intubation is recommended. After intubation, an endotracheal airway must be maintained
until the upper and lower airway edema has resolved adequately. If a patient with airway obstruction
is not intubated, continue close observation of the voice, secretion clearance, and laryngoscopy is
necessary, because airway obstruction by edema usually peaks 18– 24 hours after toxic inhalation.
The role of corticosteroids and other anti-inﬂammatory drugs for patients after toxic inhalation
remains controversial.
After exposure to certain agents, decontamination may be required. However, in many
cases of inhalation exposure without skin or eye irritation, it is not required. Acute irritantinduced
lung injury requires largely supportive treatment, which follows the basic approach to resuscitation
focusing on airway protection, support of breathing, and maintenance of circulation. Removal from
the source, the application of 100% oxygen, humidiﬁcation for irritating symptoms, and inhaled
bronchodilators for bronchospasm constitute the general management of patients with toxic
inhalation injury.
In the presence of upper respiratory tract symptoms and a history of exposure to only highly
soluble agents, patients should be observed for approximately 6 hours unless the symptoms are
severe. Severe laryngeal injury may indicate the need for early intubation. Hazardous agents that
can cause delayed-onset pulmonary edema are less water-soluble. Because delayed-onset
noncardiogenic pulmonary edema may develop until 12–72 hours later, a longer observation period
has been recommended for people with signiﬁcant exposure to low solubility agents. When the
lungs are severely damaged, the patient may require mechanical ventilation.
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Abstract
Covid-19 was identiﬁed as the cause of a cluster of pneumonia cases in Wuhan, China at the end of
2019 and the World Health Organization declared as a pandemic on March 11, 2020. There are
many neurological manifestation of Covid-19, such as : myalgia, headache, anosmia, dysgeusia,
dizziness and encephalopathy. Severe complication includes stroke, encephalopathy,movement
disorders, motor , sensory deﬁcit, ataxia, and seizure, Guillain-Barre syndrome, myositis,
myoclonus, neuropathy, meningoencephalitis, and acute dissiminated encephalomyelitis (ADEM).
The underlying mechanisms of neurological complications are diverse and multifactorial. The
mechanisms that cause disturbances in the nervous system may arise from neurological injury from
direct viral invasion, systemic dysfunction, renin-angiotensin system dysfunction, and immune
dysfunction.
Most of Covid-19 related stroke is ischemic rather than haemorrhage .
The proposed mechanism such as increased inﬂammation, hypercoagulable state and thrombosis
have been reported.
Early diagnosis and good management of neurologic complication will reduce morbidity and
mortality. Clinicians must be aware of the spread of infection to the nervous system.

Keyword : acute dissiminated encephalomyelitis, Covid-19, Guillain-Barre syndrome, neurologic
complication, stroke.
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INTRODUCTION
The ﬁrst cases of Covid-19 were reported In December 2019(1,2). This novel coronavirus was
identiﬁed as the cause of a cluster of pneumonia cases in Wuhan. Many cases are asymptomatic
while others develop mild , moderate , severe or critically ill. The common manifestations are
respiratory symptoms such as fever, cough which may develop shortness of breath and in severe
case the symptom will vary , related to the organs which are affected. Neurological symptoms may
arise from mild to critically ill patient. The mechanism have been proposed and we are going to
discus it further in this following review.
NEUROLOGIC MANIFESTATION
The COVID-19 predominantly affects the respiratory system and there are evidence suggesting that
SARS- CoV-2 can be neuroinvasive, resulting in neurological involvement. The viruses enter the
brain by multiple routes including direct and indirect pathway(3).
The virus can enter the nervous system directly (neurotropic) through the olfactory nerve, blood
circulation, ACE2 in brainstem, immune injury, and neuronal pathways, resulting in neurological
disorders and indirectly as a result of thrombotic complication, inﬂammation process, hypoxia, blood
pressure dysregulation. The COVID-19 infection in the gastrointestinal tract could use the enteric
nervous system (ENS) and its sympathetic afferent neurons to reach the CNS.
Neurological symptoms in Covid-19 patients include anosmia, dysgeusia, ataxia, epilepsy, impaired
consciousness, headache, depression, convulsion, cerebral infarction, Guillain Barre Syndrome,
encephalitis dizziness, dysgeusia, hypogeusia or anosmia (4).
Neurologic manifestation is classiﬁed into 3 groups : central nervous symptoms, peripheral nervous
symptoms, and musculoskeletal symptoms.
Central nervous symptoms (24,8%) include ataxia, meningoencephalitis, impaired conscious, Acute
Hemorrhagic Necrotizing Encephalopathy (AE) and Acute disseminated encephalomyelitis
(ADEM), dizziness, headache and cerebrovascular accident (infarct and haemorrhage)(4).
Peripheral nervous symptoms include taste impairment, smell impairment, and neuralgia. Critically
ill patients have a higher proportion of neurologic complications than patients with less severe
illness(4). Critically ill patients with severe SARS-CoV-2 infection often show elevated levels of Ddimer, a marker of dysfunctional activation of the coagulation system(5,6).
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Covid19 may infect the nervous system directly and skeletal muscle and the other organ. Systemic
response to the infection can cause damage of the nervous system. Hypoxemia is likely to play a
role in many patients with encephalopathy. ACE2 is identiﬁed as the functional receptor for SARSCoV-2(7). Maladaptive activity of the renin-angiotensin system (RAS) may be another relevant
pathophysiologic mechanism of COVID-19 infection. A dysregulated systemic immune response to
SARS-CoV-2 has been implicated. Some reports provide evidence for direct viral invasion to the
nervous system(8,9).
The direct entry route to the central nervous system is thought to be through the eyes, nose and
taste bud. The virus is bound to the ACE2 receptor in the nose and taste buds, so that the patient will
loss of smell and taste in Covid-19.(10) The virus will enter the olfactory bulb to the forebrain.
Another route is through the lymphoid system, blood circulation by infecting endothelial cells on the
blood brain barrier. After crossing the blood brain barrier, the virus will spread to all parts of the brain.
Disruption in the medulla oblongata, which is the center of the breath, is thought to be the cause of
respiratory failure(11–15).
Musculoskeletal symptoms include GBS and its variants, myositis, neuropathy, myopathy,
myasthenia gravis.

Diseases of the nervous system may worsen Covid-19 patient, preventive measures are important
in these patients
SUMMARY.
Neurologic manifestation is classiﬁed into 3 groups : central nervous symptoms, peripheral nervous
symptoms, and musculoskeletal symptoms.
The virus can enter directly or indirectly to the nervous system. Diseases of the nervous system may
worsen Covid-19 patient.
Neurological manifestations of COVID-19 vary from mild, such as headache and dizziness, to severe,
such as ischemic stroke and encephalitis.
Clinicians must be aware of the spread of infection to the nervous system
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EXERCISE-INDUCED BRONCHOCONSTRICTION IN ATHLETE:
CURRENT PERSPECTIVE AND FUTURE CHALLENGE

Rachmad Wishnu Hidyat, MD

Staff Medical of Prodia Health Care Kramat Jakarta

Exercise-induced bronchoconstriction (EIB) is a transient contraction of the airways during
exercise activity. Signs and symptoms of exercise-induced bronchoconstriction usually begin
during or soon after exercise. These symptoms can last for 60 minutes or longer if untreated.
Several etiology are thought caisung EIB are hyperventilation during exercise , cold air, dry air
during exercise , epithelial damage due to chlorine in pool water and ﬁne particles in inspired air
during exercise
EIB condition observed mostly in asthma (previously known as Exercise Induced Asthma), but
also frequently in athlete and also can be seen in healthy individual. It is estimated that about
90% of patients with underlying asthma experience EIB. The higher prevalence in athlete seen in
endurance sports, winter sports and swimming. In Indonesia: prevalence EIB is unknown;
RISKESDAS 2018 (Indonesia basic health research 2018) said that asthma prevalence was
4.5% or cumulatively about 11.179.032 people. From the study of Anyta (FIK University of
Indonesia) in 2014, showed the prevalence of exercise as a trigger of asthma attack in asthma
individual was 94.1 %.
The mechanism of EIB is shown in the picture below:

Both airway cooling and mucosal dehydration
occur in
response to evaporative water loss from the
airway surface
These events lead to exercise-induced
bronchoconstriction (Rundell et al.)
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The diagnosis if EIB could be raised by several test, known as bronchial provocation test. It is
now doesn't rely just on symptoms or with questionnaire alone. The bronchial provocation tests
can be divided into direct and indirect. The direct provocation of the airway are use inhalation of
methacholine or histamine, acts on airway smooth muscle to cause bronchoconstriction. The
Indirect stimulation (preferred by the International Olympic Committee [IOC]) are Eucapnic
Voluntary Hyperpnea/EVH test (recommended, considered the gold standard), hyperosmolar
tests with saline/hypertonic saline inhalation test or mannitol inhalation tests exercise
provocation/challenge tests (laboratory or ﬁeld exercise tests) . These indirect tests are thought
to be reasonable for the diagnosis of EIB (depend on the availability of the facility) because they
stimulate inﬂammatory cells in the respiratory tract, release
chemical mediators
(histamine, leukotrienes), and cause the contraction of smooth muscle in the airway. In general,
the result of positive EIB is if the FEV1 after exercise decreases by 10% in comparison with the
FEV1 before exercise.

The picture above shows the diagnosis and therapy guidelines for EIB alone (without asthma).
Short Acting b Agonist is used as rescuer medication. According to GINA nowadays, the
treatment using SABA alone is now not recommended and therefore should be add with Inhaled
Corticosteroid (ICS). Using SABA 15 minutes before exercise is effective in preventing EIB.
edocromil sodium, or muscarinic antagonist as mentioned in GINA guidelines.
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On the other side, the treatment of EIB with asthma in the athlete might using several type of
medication. In individuals of EIB with asthma, EIB is often a sign of poor asthma control and
therefore the treatment for asthma should be strengthened. The treatment is use GINA
guidelines, as the ICS is the ﬁrst line therapy, or in other case is combination of ICS and Long
Acting b Agonist (LABA). Other agent used as second line therapy include Leukotriene Receptor
Antagonist (LTRA), Inhaled cromolyn sodium and nedocromil sodium, or muscarinic antagonist
as mentioned in GINA guidelines.
Another issues is concerning the doping regulation by WADA, World Anti Doping Agency, for
using the medication for asthma or EIB in athlete that might require Therapeutic Used Exemption
(TUE) when the athlete wants to join a competition. Some medication of asthma, which is the
main therapy is considered a streroid drug that is listed in doping regulation. But the using of
inhaled SABA and LABA are allowed by WADA as the treatment of EIB in athlete.
The challenge in the future is treating athlete with EIB and particularly EIB with asthma with
proper reliefer/rescue and controller medication are important to prevent of sudden death during
exercise/competition, avoiding use of ineffective drugs, compliance with doping standards
WADA and prevent from the decline in athletic performance. It was frequently showed that
athletes with asthma or EIB become a gold medalist in the world level competition.
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The SARS-Coronavirus-2 disease 19 (COVID-19) pandemic has having dramatic effects
throughout the world, with more than hundred million people infected and two million casualties at
the time of this manuscript [1]. Approximately 80% of patients have mild to moderate, 15% severe
disease and 5% have critical illness [2]. The disease can cause major alveolar damage resulting in
hypoxaemic acute respiratory failure (ARF) requiring mechanical ventilation in a high proportion of
cases [3]. The long-term physical, psychological and cognitive impairment of survivors from Covid19 associated pneumonia are not completely clear [4]. In hospitalized patients recovering from
COVID-19 without any prior motor limitation, high prevalence of muscle weakness and physical
performance impairment has been observed [5]. Furthermore in patients requiring intensive care
unit (ICU) admission, the muscle impairment could be related, among others, to systemic
inﬂammation, mechanical ventilation, sedation and prolonged bed rest [6]. To fully face the
problems of the post acute phase we need to be aware of the consequences of the acute phase. In
patients with acute respiratory distress syndrome (ARDS), prolonged ICU stay (mostly needing
prolonged mechanical ventilation) has a signiﬁcant impact on lung function, physical functioning
(loss of muscle mass and function, and ICU-acquired neuro-myopathy) and emotional well-being.

In addition, many authorities have forbidden for long time travels and people moving. All these
conditions may result in reduced exercise capacity. Furthermore patients recovering from COVID19 may present a mismatch between level of saturation and subjective symptoms suggesting a
peculiar pattern during their recovery phase.
It has been reported that at 6 months after acute infection, COVID-19 survivors were mainly
troubled with fatigue or muscle weakness, sleep difﬁculties, and anxiety or depression [7].
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Abstract
The outbreak and fast spreading of severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) cause coronavirus disease-2019 (COVID-19) is a global health threat with an
unstable outcome worldwide.1 The COVID-19 pandemic is affecting the world's population
differently (severity and fatality), mostly in the presence of conditions such as aging, diabetes and
hypertension the virus triggers a lethal cytokine storm and patients die from acute respiratory
distress syndrome, whereas in many cases the disease has a mild or even asymptomatic
2
progression. Morbidity and mortality of COVID-19 are due in large part to severe cytokine storm
and, leading to multi-organ failure. Exacerbated oxidative stress caused by increased levels of
interleukin (IL)-6 and tumor necrosis factor (TNF-α) along with decreased levels of interferon-α and
interferon-β (IFN-α, IFN-β) are mainly believed to drive the disease process.3 Preventive health
measures that can reduce the risk of infection, progression and severity are desperately needed.1
There is no effective treatment for COVID-19, except employing prevention strategies, has already
4
instituted signiﬁcant number of deaths. One of long-term solution is seen in a form of vaccine to
handle this outbreak.5 Improvement of immunity through better nutrition might be a considerable
factor. The nutrient such as vitamin D shows signiﬁcant roles in immune function.1 The levels of
glutathione (GSH), the key anti-oxidant guardian in all tissues, could be critical in extinguishing the
exacerbated inﬂammation that triggers organ failure in COVID-19.2
Vitamin D is well-known to play a signiﬁcant role in maintaining the immune health of an
individual. Moreover, it induces antimicrobial peptide expression that can decrease viral replication
and regulate the levels of pro-inﬂammatory/anti-inﬂammatory cytokines. Therefore,
supplementation of vitamin D has the potential to reduce the incidence, severity and the risk of
death from pneumonia resulting from the cytokine storm of many viral infections including COVID19. Supplementation of subjects at high risk of COVID-19 with vitamin D (1.000 to 3.000 IU) to
maintain its optimum serum concentrations may be of signiﬁcant beneﬁt for both in the prevention
and treatment of the COVID-19.4 Vitamin D is suggested to be able hinder viral replication directly,
and also be effective in an anti-inﬂammatory and immuno-modulatory way. It seems that SARSCoV-2 primarily uses the immune evasion process during infection, which is followed by hyper
reaction and cytokine storm in some patients, as a known pathogenic process of acute respiratory
disease syndrome (ARDS) development. SARS-CoV-2 uses angiotensin-converting enzyme 2 as
the host receptor to enter into alveolar and intestinal epithelial cells. Subsequent dysregulation of
the renin–angiotensin system may lead to excess cytokine production resulting in prospective fatal
ARDS.1
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Vitamin D may contribute: reducing the production of pro-inﬂammatory T helper (T) 1
cytokines, (TNF-α and IFN-γ); increases the expression of anti-inﬂammatory cytokines by
macrophages; promotes cytokine production by T2 lymphocytes; favors induction of the T
regulatory (Treg) cells, thereby inhibiting inﬂammatory processes.6
COVID-19 mortality is mainly caused by respiratory failure due to acute respiratory distress
syndrome or myocarditis. These deadly complications are mainly a result of the cytokine storm.
During the cytokine storm, many cytokines are elevated, particularly IL-1 (B and RA), IL-6, and TNF7
α, which are very potent pro-inﬂammatory compounds. Patients with moderate-to-severe COVID19-infection have lower levels of glutathione, higher reactive oxygen species (ROS) levels, and
greater ROS/GSH ratio than patients with a mild illness. Lower levels of glutathione increase cellular
oxidative stress that lead to a higher susceptibility of viral infections. Uncontrolled replication leads
to oxidative damage in the lungs which increases the viral load. Conversely, high levels of GSH may
prevent the virus from replicating efﬁciently, producing lower viral loads and thus, milder symptoms.
High ROS/GSH ratios seemed to strongly correlate to worsened symptoms and slower recovery
times due to COVID-19 infection.8 Many studies suggest that low levels of GSH could be one of the
major causes of the excessive inﬂammatory response linked to severe COVID-19 symptoms and
indicate that increasing body GSH could reduce the number of symptomatic patients.2 Reduction of
oxidative stress could be an effective approach for the prevention and treatment of COVID-19. As
most of the co-factors (aging, diabetes, hypertension, cardiovascular disease) of COVID-19 are
associated with low levels of cellular GSH, the increase of cellular GSH is proposed as a new
approach to treat COVID -19. Oral gluthione, gluthione precursors (N-acetyl cysteine) may
represent a novel treatment approach for addressing oxidative stress, cytokine storm syndrome
9
and respiratory distress in patients with COVID-19 pneumonia.
There is no speciﬁc drug against SARS-CoV-2 at this time, so vaccine development is very
important to suppress the pandemic and prevent outbreaks of new viruses. The body's immunity still
needs to be maintained with balanced and proper nutrition. Vitamin D contribute in inhibiting
inﬂammatory processes. Glutathione as a natural powerful antioxidant that is produced by the body
and functions to protect lung cells from oxidative stress. Vitamin D and Glutathione work
synergistically in the prevention and management of COVID-19.
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