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Bystanders are an integral part of  an emergency scene. Their presence on site makes them the immediate potential responders, 
who can provide life-saving assistance as well as various rescue actions. Research has shown that bystanders are willing to and are 
capable of  helping, especially (but not limited to) when a leader emerges, as the help is rooted in a collective action. In this article, 
we suggest a new framework for understanding the effectiveness of  bystanders help, based on the evolving social process between 
bystanders and first responders. As we show, the transition from no help, at the very first moment right after the emergency has 
occurred, to an effective coordinated response where first responders and bystanders act together, goes through engagement of  
bystanders. Further, first responders should acknowledge the social organization of  bystanders, utilize and leverage it in order to 
optimize their efforts. This framework has important insights for policy makers when managing emergency and disaster situations 
with limited resources.

Keywords 
Bystanders; First responders; Mass casualty incident; Help; Emergency; Cardio-pulmonary resuscitation (CPR); Immediate
responders; Good samaritan.

INTRODUCTION

Bystanders are individuals who witness an emergency situation, 
have the potential to play a critical role in providing immediate 

life-saving medical aid as well as vital assistance to those in need. 
In fact, as bystanders are present at the scene, they bridge the gap 
between the very first moments of  the occurring of  the event and 
the arrival of  first responders to the scene, by responding and po-
tentially, by decreasing the likelihood of  the victim’s death.

 In this time-frame, “the Silent Response Gap”1 and right 
after the emergency or disaster has struck, whether it be a per-
son experiencing a medical crisis or injury due to an automobile 
accident, mass shooting, explosion, fire, storm or an earthquake, 
the presence and active help of  bystanders, who might have been 
injured themselves, is critical.

 During these initial moments, the only responders are 
those who are already present at the scene. Emergency services 
teams might arrive within minutes, hours or even days. The help 
provided by bystanders can be lifesaving and include: resuscita-
tion, hemorrhage control, transfer to the nearest hospital or clinic, 
notifying the emergency services, clearing the disaster scene from 
other people to prevent them from being adversely affected, search 
and rescue, psychological support, preventing a suspect escaping 
the scene and providing vital information regarding the sequence 
of  events. These actions are critical during the first moments im-
mediately after the event has occurred and might have significant 
impact on the victims, the rescuers, the entire response efforts, 
situation management and investigation. Active bystanders may 
represent the “Good Samaritan” who chose to take effective action 
rather than being passive or ignoring the victim, in spite of  various 
barriers that might otherwise inhibit them from helping. Among 
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these barriers are: lack of  knowledge regarding the diagnosis of  
the case and how to handle it and potential legal liability by causing 
unintentional harm to the victim.2,3 In several countries including 
USA, Canada, Hong Kong, Australia and Israel “Good Samaritan 
Law” has been enacted in order to encourage bystanders to pro-
vide medical assistance without being potentially sued in case of  
unintentionally doing harm or damage.1 A recent study on first-aid 
learners in Hong Kong has revealed that the Good Samaritan Law 
is widely acknowledged, however, cardio-pulmonary resuscitation 
(CPR) would be delayed or even not been provided due to fear of  
liable consequences.4 Furthermore, Vaillancourt et al5 mentioned 
that although medical assistance can and should be learned, such as 
CPR and bleeding control, it is the helpers’ behaviors that should 
be changed – including eliminating the fear of  being sued or being 
contracted by a disease while taking care of  the victim.

 Given the understanding of  the important role of  by-
standers in responding to emergency scenes, the main question is 
how bystanders helping actions can be encouraged and made most 
effective? Research has shown that bystanders are willing to in-
tervene and provide help,6 but are limited by various settings and 
demands7 or the risk to themselves.8 Bloch et al9 analyzed surveil-
lance camera recording of  violence in public place and found other 
forms of  bystanders intervention on the active-passive continuum 
of  bystander intervention (hesitant, shifting, and ambivalent be-
haviors). However, despite various campaigns to raise awareness 
of  the importance of  bystanders help, and basic medical training 
for the general population,10,11 especially in the USA and Canada, 
active bystanders assistance could be improved in terms of  increas-
ing the number of  helpers and effectiveness of  their aid.

 Given this, it is crucial to study the function of  bystand-
ers as time-zero responders before the arrival of  professional first 
responders) in terms of  the effectiveness of  their actions, and pro-
vide insights on how to assimilate their assistance into the con-
figuration of  emergency medical efforts and disaster management. 
This will be done by presenting a new framework, which catego-
rizes bystanders help according to two basic factors: presence at 
the scene and the degree of  social organization established on-site.

WHY DO PEOPLE HELP OTHERS IN NEED?

In 1964 Kitty Genovese was brutally murdered in New York. The 
murder investigation has revealed that 38 people witnessed Geno-
vese’s attack and murder, but no one reached out to help her. This 
has evoked a wide public debate on the moral, social, psychological 
and legal aspects of  providing assistance to strangers in need. So-
cial psychologists, Latane et al12 have termed the “bystander effect” 
to describe the tendency to avoid providing help to those in need 
when there are others present, who also witness the critical event. 
According to the “bystander effect,” the presence of  others leads 
to “diffusion of  responsibility”, which means that each of  the in-
dividuals present does not take action as he or she believes that 
someone else will provide the help. Consequently, no one helps. 
Furthermore, due to “pluralistic ignorance”, when comparing our-
selves to others, we assume that someone else will “know better” 

what to do, also leading to refraining from providing help to those 
in need. Lastly, due to evaluation apprehension, people tend to be 
afraid of  being judged as acting inappropriately during uncertain-
ties, and as a result, avoid taking action.12-14

 Latane et al12 research has led to several research avenues, 
mostly focusing on ways to explain how to reduce the bystander’s 
effect and increase helping behavior. Evolutionary biology uses al-
truism as the trait behind the willingness to help others. Altruism 
involves feeling strong empathy with someone in need and the will-
ingness to reduce his or her suffering. Altruism has an evolutional 
explanation, as one would even risk harm or death to himself  in 
order to enhance the chances of  survival of  his relatives or other 
human beings around him. Furthermore, recent explanations high-
light the willingness to reduce negative feelings if  no help is pro-
vided. In other words, it seems that helping behavior is also related 
to some personal benefit, in terms of  emotional regulation. Also, 
empathy and distress were found to be related to helping behav-
ior. While feeling distressed prevents the individual from providing 
help, empathy increases the chances of  helping without external 
reward.15 A recent study by Hortensius et al16 using virtual real-
ity simulation and neuroimaging has revealed that stress is the im-
mediate response characterizing potential bystanders, which leads 
to a ‘freeze’ or behavioral (‘basement’) inhibition.17-19 However, 
emotional, motivational, and dispositional factors, such as emotion 
regulation and perspective taking, affect levels of  empathy, which 
lead, in turn, to helping behavior. 

 Recently, another important dimension was found to in-
fluence the occurrence of  “bystander effect”, i.e. lower levels of  
providing help. This is the degree to which the situation is per-
ceived as dangerous, to both the victim and the helper. It was 
found in experimental and case studies that when the situation is 
perceived as dangerous, acts of  moral heroism tend to appear, and 
bystanders are more likely to step up, put themselves at risk, and 
provide the needed assistance.19-22 Furthermore, Fischer et al20 sug-
gest that in dangerous situations, participating bystanders can have 
a positive effect on another person who might be willing to act. 
This leads to an opposite function of  the presence of  others in 
an emergency situation – instead of  leading to a passive reaction 
within the present crowd, bystanders presence can lead to support 
the action of  at least one individual who engages in saving behav-
ior. 

 Fischer et al20 suggest three possible intervening factors, 
which explain how to increase helping behavior during danger-
ous situations: first, the bystander might experience high levels 
of  arousal given the significant, pressing unusual event. Helping 
behavior might reduce this arousal according to the cost-reward 
model.23,24 Second, if  the situation is also dangerous to the help- 
provider, the presence of  other bystanders might provide extra 
motivation to assist. Lastly, when the emergency situation is per-
ceived to be severe, it is rational that as many people as possible 
would collaborate in order to provide the most adequate help. Co-
ordinating the response effectively might also encourage bystand-
ers to provide help and not to refrain from action.

1. In the USA, there is no such federal law, but rather, each state has enacted the law separately. 
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IMMEDIATE RESPONDERS’ MEDICAL ASSISTANCE

Bystanders medical intervention might be critical in situations 
where the time until the arrival of  environmental management sys-
tems (EMS) decreases chances of  survival. Such situations include 
but are not limited to: out-of-hospital cardiac arrest (OHCA), 
severe bleeding and airway occlusion among other trauma cases 
and mass casualty incidents. For these cases public campaigns and 
training courses provided for the general public are intended to 
increase efficacy, awareness and cooperation among citizens when 
witnessing a person in need. For example: “stop the bleed” (stop-
thebleed.org/),25 “you are the help until help arrives” (community.
fema.gov/until-help-arrives),26 and “hands-only CPR” (cpr.heart.
org/en/cpr-courses-and-kits/hands-only-cpr).27 Results from 
studies in various countries reveal an increase in survival rates and 
bystanders intervention in some settings (national clinical registry, 
pre-post training measurements etc.),1,10,28,29 but not others (ran-
domized clinical trial).30,31

Medical Aid

Out-of-hospital cardiac arrest (OHCA), where chances of  survival 
are less than 10%,32-34 has been widely examined for the effective-
ness of  bystanders interventions.35-37 Overall, Bystander CPR rates 
found in Japan are 40.2%, 41% in Korea, and only 10.5% in the 
United Arab Emirates.38 In Sweden CPR before EMS arrival was 
performed in 51%39 and 45% in Norway. Hasselqvist et al39 report 
that CPR can double that chances of  survival if  performed quickly 
before the arrival of  the EMS. Also, a recent metaanalysis of  the 
use of  bystander automated external defibrillator (AED) found 
positive association between AED and survival to hospital dis-
charge and better neurological outcomes.40 Furthermore, a study 
examining data from, a non-metropolis area in North Carolina has 
also found that CPR and AED performed by bystanders increas-
es chances of  survival.41 These results highlight the importance 
of  bystanders intervention especially in sparsely populated areas, 
where medical infrastructure is limited and the immediate medical 
assistance is critical. 

 Another life-threatening emergency situation is hemor-
rhage which is considered a critical cause of  potentially prevent-
able cases of  death due to an injury, especially among young peo-
ple.42 Campaigns and courses are dedicated for population training 
regarding “how to stop the bleed” with success in knowledge of  
how to use tourniquets31,43 and self-efficacy to use it.44

Mass Casualty Incidents

Mass casualty events are characterized as being sudden, unex-
pected and large scale involving multiple casualties with various 
degrees of  injuries, physical damage across a wide area, and poten-
tial for continuous and cascading risks and damage (for example, 
falling debris, fires, chemical spill and secondary explosions). In 
such events, the number and medical severity of  victims exceeds 
the capacity of  emergency services to provide assistance and care, 
and therefore bystanders can play a vital role as force multipliers 
in various positions. These include: preliminary medical aid, search 
and rescue, scene management (traffic control, on-site security), 

transportation or evacuation to hospitals and helping the victims 
by contacting relatives, collect belongings of  the victims, language 
translation, and other supports.45

 Bystanders help was documented in many disaster events 
around the world, including earthquakes, hurricanes, terror attacks 
and gas explosions.18,19,45-48 Findings show that people tend to con-
verge in the scene in the immediate aftermath of  the disaster or 
mass casualty incident,49,50 and assist the victims in any way avail-
able.51,52 Furthermore, another important aspect of  the help pro-
vided is reflected in the social organization which evolves during 
the helping process. Ashkenazi18 reported on new social stratifi-
cation of  “victims” and “rescuers” which had developed in the 
aftermath of  Haiti earthquake (2010). Also, norms of  mutual help 
characterize the affected community. People provide and share 
important resources from food, water and shelter to workplaces 
and transportation.7,18 In fact, in contrast to the “bystander effect”, 
when bystanders connected with one another, even by eye wit-
ness reporting social cohesion emerged and help was increased.53 

Drury54 and Drury et al55 suggested that a shared identity emerged 
to enhance collaboration among those who experienced the Lon-
don bombings in 2005. 

 In addition, acts of  leadership, taken by bystanders who 
step up, are also evident. Bystanders who provide leadership by di-
recting activity and creating meaning47 during times of  chaos serve 
as an important resource in the entire scene management. More-
over, these findings suggest that bystander leadership allows for 
self-organization of  these bystanders as a group in order to pro-
vide assistance. As a consequence, more effective bystander man-
agement would lead to more effective utilization of  those people 
as an important resource.

NEW FRAMEWORK FOR ACTIVE BYSTANDERS HELP
DURING EMERGENCIES
 
Research and case studies on bystanders active participation in 
emergency scenes has mainly focused on explanations for active 
helping and rates of  helping in particular events such as medi-
cal emergencies, violence, harassment and bullying. Furthermore, 
much attention is given to exploring ways to improve training and 
education for the general population in order to increase helping 
behavior, especially life-saving practices. However, the effective-
ness of  the active bystanders behavior is less apparent, mainly due 
to objective measurement limitations. Nevertheless, given the wide 
scale of  potential bystanders interventions and the emerging need 
to increase the public’s awareness of  and capabilities for helping 
those in need, it is important to understand how to improve the 
effectiveness of  bystanders management efforts. We therefore sug-
gest a new framework for understanding bystanders intervention 
based on two main factors: 

Presence of Potential Savers at the Scene Over Time

Right after the event has occurred, at T1 (the Silent Response Gap), 
bystanders are the only potential helpers on-site. Later, upon the 
arrival of  official first responders, at T2, the resources to manage 
the scene increase dramatically. However, dependent on the size 
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Figure 1. Frameworks for Evolving Help Effectiveness: Types of Help Provided by Bystanders Over Time and as Function of the Evolving Social Organization

of  the event and multiple contributing factors, the arrival of  first 
responders to the scene might be delayed and the length of  the 
silent gap will be extended accordingly. Until the arrival of  first re-
sponders, in this critical period of  time (the Silent Response Gap), 
effective bystanders intervention is critical for both managing the 
scene and providing life-saving aid. The moment first responders 
arrive, the ‘formal’ responding phase begins, and bystanders may 
play a new role as helpers under the command of  the official first 
responders.

Social Organization

The presence of  bystanders, and later on, first responders, acti-
vates a social process between the two groups: within the bystand-
ers themselves (while the emergence of  a bystander-leader acceler-
ates this process) and between bystanders and first responders. The 
first social organization (among the bystanders) lead to “organized 
help”, while the second (between bystanders and first responders) 
lead to “coordinated help” (Figure 1). The social process is practi-
cally based on a shared identity among the crowd,56 which may 
stimulate collective behavior. This process can start immediately 
with the emergence of  a bystander-leader, or by help given by in-
dividuals who are capable of  acting during these moments. Those 
who are prone to act might call other bystanders to help, by show-
ing support of  active helpers calling emergency line or readiness to 
follow other instructions.

 The person who emerges as a bystander-leader, might be 
a person who is competent or experienced, in terms of  education 
(medical doctor, nurse, paramedic), or training (a police officer, 
firefighter, an individual who has first aid training). It might also be 
the first person to recuperate from the “basement behavior”,17 by 
assessing the situation and initiating appropriate action. We suggest 
that the social organization which develops over time on-site rein-
forces the help provided by bystanders, and subsequently, by first 
responders. The focus is on this social process - communication, 
shared values, grouping of  strangers, and activation of  emerging 
norms – which lead to collective behavior. The emergence of  a 
leader should accelerate the response and the positive consequenc-
es. At first (T1), bystanders react or do not react as an outcome 
of  the evolving social relationship among themselves. Later (T2), 

upon the arrival of  professional first responders, the social organi-
zation allows for a hierarchical response led by the first responders. 
Optimal response would include connectivity and coordination be-
tween first responders and bystanders, so that aid is provided with 
multiple forces in terms of  their quality, quantity and speed.

 Putting these two main factors on a matrix reveals an 
evolution of  bystanders help over time as a function of  the chang-
ing social organization on-site (Figure 1):

The framework reveals four types of  help options:

1.  Before the arrival of  first responders (T1):
a. No help: The worst response; Bystanders are mostly pas-
sive; first responders are still away
b. Organized help: Ordered response by only bystanders 
(immediate responders) [This presumes bystander leadership 
has emerged]

2. After the arrival of  first responders (T2):
a. Professional help: The most common current response. 
First responders are active, while bystanders are told to leave 
the scene. 
b. Coordinated help: The desired response. First respond-
ers and bystanders are responding together with full social 
engagement and collaboration within one official command 
structure.

 This framework highlights the spectrum ranging from 
“no help” – where no bystander becomes active, to “coordinated 
help”, which maximizes the capabilities of  all involved bystand-
ers as well as the professional first responders and other available 
resources. In terms of  life-saving, shifting from no help to coor-
dinated help is linear over time parallel with the evolving social 
organization. However, it also has an exponential effect, as imme-
diate organized help would likely decrease the extent of  severe dis-
ability and mortality. For example, given ten injured people after a 
bombing, if  no one helps – all ten might die. If  effective bystander 
assistance is provided, two or three of  them might be saved. But 
if  coordinated help is provided in a timely manner, all casualties 
might be prevented. 

http://dx.doi.org/10.17140/EPOJ-5-117
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 Therefore, the effective response combines the presence 
of  optimal (not maximal) amount of  emergency forces which are 
socially organized to include the active bystanders. Two main el-
ements increase the effectiveness of  bystanders response: (a) if  
bystanders react immediately and together as an organized group 
(organized help); and (b) if  upon the arrival of  first responders, the 
helping process that has already begun, will be maximized while 
first responders leverage the presence and actions of  bystanders 
as helpers, instead of  disregarding and pushing them out of  the 
scene (coordinated help). The coordination between professional 
first responders and active bystanders is the desired outcome as 
this would likely improve the professional approach to the victims, 
shorten the time for triage and transportation to the hospitals, save 
lives, decrease suffering and severe diability and elevate community 
resilience.

 Using this framework allows for a better understanding 
of  what first responders could expect from bystanders when arriv-
ing at emergency or disaster scene. As bystanders can become an 
asset, not an obstacle, coordinated help between professional first 
responders and bystanders will enable immediate and more accu-
rate care for the victims. Furthermore, this framework will also 
serve as a basis for more adequate and effective training courses, 
awareness and education campaigns, and most importantly, an im-
proved bystanders management.

CONCLUSION

Active bystanders are an integral part of  the emergency scene. 
During the silent response gap, from the moment the emergency 
has occurred until the arrival of  first responders, only bystanders 
are there to help, and research has shown that their actions are ef-
fective in saving lives. However, in reality, professional emergency 
forces tend to disregard bystanders and send them away from the 
scene. We highlight the importance of  leveraging the social process 
which develops among bystanders and between bystanders and 
first responders in order to better cooperate, decrease mortality 
and increase the volume, quality and speed of  help. 

 Bystanders motivation to help and get involved in the 
emergency operations is high, and is mainly based on social and 
psychosocial factors such as norms and shared identity.14 The 
range of  roles and actions, which bystanders potentially could take, 
are wide and include medical aid, psychosocial assistance, search 
and rescue and intervention during acts of  violence or harassment. 
Moreover, by converging at the emergency scene, bystanders self-
organize and develop emergent social order including deconstruc-
tion of  social stratification, share of  goods, and new life-routine.18 

Given that bystanders are present in the emergency area, it is im-
portant to increase the effectiveness of  their helping actions. The 
effective and timely response is dependent on the social organi-
zation of  bystanders. The emergence of  a bystander-leader, who 
will, first, step up and approach the victim(s), organize and assign 
responsibilities to other bystanders can generate such an organized 
help quickly. This social organization will be effective during both 
dangerous and non-dangerous situations,6,20 as well as isolated 
events such as a person who has collapsed in the street or a car 
crash) or mass casualty events. 

 The presented framework (Figure 1) suggests that spe-
cific helping types can be expected at a mass casualty incident area 
of  an emergency as a function of  the social organization among 
bystanders and between bystanders and first responders. Over 
time, social mechanisms develop during emergencies especially 
in complex situations, where the resources of  first responders are 
overwhelmed. In such cases, the coordinated response of  bystand-
ers with first responders would lead to more reliable and effective 
results. Policy makers in the area of  emergency response should 
focus on understanding bystanders behavior during emergencies. 
This will lead, first of  all, to saving lives, as well as increased so-
cial resilience and enhanced trust between emergency authorities 
and citizens. Further, it will lead to better preparedness at both 
the structural-organizational level (in terms of  how to utilize the 
capacities of  bystanders and manage them) as well as at the level 
of  public awareness and individual preparedness (in terms of  pub-
lic campaigns raising awareness and training courses for specific 
skills).
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Recently a lot of  attention has been focused on fast-tracking repurposed drugs for the treatment of  a novel coronavirus; severe 
acute respiratory syndrome coronavirus 2 (SARS-CoV-2), the causative agent leading to the devastating coronavirus disease-2019 
(Covid-19). One of  the first and most well-known examples is hydroxychloroquine (HCQ), which has been used for years as a 
treatment for malaria, rheumatoid arthritis and lupus. HCQ was rolled out as a miracle treatment for Covid-19, which was inex-
pensive, effective and causing few side-effects. However, its effectiveness in treating Covid-19 has recently been questioned leav-
ing doctors and patients confused and desperate. Here the proposed mechanisms of  action of  HCQ are discussed and compared 
with an inexpensive, safe and effective alternative, which is derived from natural, healthy amniotic fluid.

Keywords 
Covid-19; SARS-CoV-2; Amniotic fluid; CytoSomes.

INTRODUCTION

The highly pathogenic severe acute respiratory syndrome 
coronavirus (SARS-CoV) is a lethal zoonotic virus that has 

emerged into human populations these past 15-years. These co-
rona viruses are associated with novel respiratory syndromes that 
spread from person-to-person via close contact, resulting in high 
morbidity and mortality caused by the progression to acute respira-
tory distress syndrome (ARDS). Mortality associated with cytokine 
storm (immune dysregulation) resulting in multiorgan failure is ris-
ing at an alarming rate in the US. This is in part due to the relatively 
high R0 (contagion ratio) and devastating hypoxia, particularly in 
the aged population. Hydroxychloroquine (HCQ) an antimalarial 
drug, can be used in the regulation of  the immune system, e.g. it 
has previously been used in the treatment of  autoimmune diseases. 
The immunosuppressive effects of  HCQ have also been beneficial 
to patients with severe inflammatory complications from several 
viral diseases1 and for this reason HCQ has received a lot of  atten-
tion during this current SARS-CoV-2 pandemic.

 It is abundantly clear that immune modulation is required 
to counteract the cytokine storm and tissue injury observed in se-
vere and fatal SARS-CoV-2 cases. HCQ certainly has demonstra-
ble anti-inflammatory effects in multiple viral infections, including 
SARS-CoV-1, however, immune suppression is not desirable in the 
case of  severe SARS-CoV-2 patients. Rather, immune modulation, 
which the virus actively subverts, is critical for acute recovery and 
avoidance of  long-term pathology due to pulmonary scarring. To 
this end we propose the use of  extracellular vesicles (EVs) derived 
from full-term, healthy amniotic fluid (AF). This fluid is collected 
by AABB-accredited and Food and Drug Administration (FDA)-
approved cord blood banks with maternal consent and follow-
ing extensive infectious disease testing, which is standard for all 
transplantable human tissue, including blood donations. Amniotic 
EVs, which we call “CytoSomes”, have been used clinically with 
demonstrable effects on immune modulation, infection and tissue 
repair. Indications ranging from autoimmune disease to neurode-
generative disease have been treated with CytoSomes. While the 
clinical application of  this product is relatively new, research into 
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the biological effects of  amniotic fluid and amniotic fluid stem cell-
derived EVs has been ongoing for decades.2-8 Relevant to SARS-
CoV-2 infection, these EVs are documented to deliver potent an-
timicrobial effects, are highly immunomodulatory and stimulate 
tissue growth and repair. These foci are critical in the treatment of  
severe hypoxia and organ failure due to SARS-Cov-2 infection.

HYDROXYCHLOROQUINE VERSUS AMNIOTIC EVs FOR THE 
TREATMENT OF SARS-CoV-2

Diseases in humans are typically characterized by a polarization of  
a pro-inflammatory environment orchestrated by Type 1 T-cells 
and classically activated macrophages (M1) and a wound healing, 
anti-inflammatory environment driven by alternatively activated 
macrophages (M2).9 M1 macrophagesarepro-inflammatory and 
polarize in response to viral infection, however over stimulation 
results in tissue injury. M1 macrophages produce nitricoxide (NO) 
or reactive oxygen intermediates (ROI) to protect against bacteria 
and viruses, which is mediated by interleukin-1 (IL-1) and tumor 
necrosis factor-alpha (TNFα), primarily.10 Although IL-1 signaling 
plays pivotal roles in immunity, sterile inflammation and metabo-
lism, excessive overproduction or dysregulation of  IL-1 is highly 
detrimental and contributes to auto-inflammatory diseases, auto-
immune encephalomyelitis, cytokine storm and tissue damage, in-
cluding pulmonary injury such as SARS asseen with SARS-CoV. 
IL-1 production is therefore extensively regulated and the margin 
between clinical benefit and undesirable pathogenic effects for 
IL-1 is exceedingly narrow. A balance is required between the po-
larization of  M1 macrophages and M2 macrophages, which are 
anti-inflammatory and contribute to wound healing.

 Inflammation is the physiological response to a variety 
of  injuries, which leads to a complex immune response. In the 
case of  viral infections this is characterized by immune cell recruit-
ment and release of  molecular mediators acting towards pathogen 
elimination, which is mediated by M1 macrophages. This is then 
followed by an exquisitely orchestrated process directed towards 
repairing damaged tissue and restoring homeostasis, mediated by 
a switch from M1 to M2 macrophages. HCQ has received much 
attention recently as a potential treatment for SARS-CoV-2. 

 Hydroxychloroquine is generally well tolerated and ex-
hibits an anti-inflammatory profile because it down-regulates the 
effects of  M1 macrophages. The main factory for generating viral 
particles is within human bronchial epithelial cells, alveolar epitheli-
al cells and the endosomes of  human alveolar macrophages, which 
are the primary targets of  SARS-CoV-2 in humans.11,12 Generally, it 
is accepted that directly after virus recognition, macrophages en-
docytose the invading pathogens, polarize to the M1 phenotype 
and present viral peptides via the major histocompatibility complex 
(MHC) to T-lymphocytes that will then produce IFN-γ and other 
molecules to recruit effect or immune cells and induce an inflam-
matory response capable of  controlling viral replication.12 Unfor-
tunately, this pro-inflammatory state provides the stimuli to drive 
infected macrophages from the periphery deep into tissues, which 
promotes viral dissemination during the early infection stage. Such 
a feed-back loop results in extensive viral replication, tissue injury 

and an inhibition of  M2-mediated tissue repair. In weaker patients, 
this cycle ultimately results in severe pulmonary njury and death. 
One of  the main mechanisms of  action of  HCQ, other than the 
increasing the pH inside macrophage endosomes, which alters the 
processing of  peptide antigens,13 and its role as an ionophore for 
zinc uptake into infected cells, is to kill off  the M1 macrophages 
that are contributing to inflammation and viral replication.10 HCQ 
is highly cytotoxic to macrophages. However, by simply eliminat-
ing M1 macrophages, as a means to suppress inflammation and 
viral replication, neglects the requirement to repair tissue injury 
sustained by viral proliferation. The consequences of  this can be 
varied, but will likely include acute fatalities due to inadequate al-
veolar repair and pathological pulmonary scarring, which will have 
negative long-term clinical outcomes.

 While HCQ has demonstrated positive results for some 
patients, a growing number of  patients are not responding to stan-
dard or escalating doses of  HCQ. While the data is not yet avail-
able, and likely not being collected, it is highly probable that HCQ 
is in effective for the large-scale treatment of  SARS-CoV-2, due to 
macrophage cytotoxicity and subsequent suboptimal M2-mediated 
pulmonary tissue repair. Macrophage polarization is connected to 
the course of  resolving inflammation, where tissues are typically 
repaired after infection, however, they also play a role in “non-re-
solving inflammation”, where a pathogen can prolong inflammation. 
Such polarization might occur at any time during the inflammatory 
process, and M1/M2 macrophages have different functions that 
are required to destroy pathogens or repair the inflammation and 
maintain homeostasis. Elimination of  these mediators is akin to 
knocking the building down to put out the fire. A more thoughtful 
approach would be to eliminate the polarization of  M1 macro-
phages and promote the polarization of  M2 macrophages. A strat-
egy that combines viral replication inhibitors, such as vitamin C 
and the peptide Thymosin alpha-1 (NK activator), elimination of  
M1-mediated pro-inflammatory cytokine storm and promotion of  
M2 pulmonary tissue would likely have positive acute outcomes 
on survival and long-term effects on pulmonary fibrosis (particu-
larly for those who have been ventilated). Supplementation with 
the antioxidant L-NAC/glutathione (cardiac and pulmonary nerve 
support) and pro-reparative peptides such as body protein com-
pound-157 (BPC-157) may complement such treatments.

WHY AMNIOTIC FLUID-DERIVED EXTRACELLULAR
VESICLES?

News reports from the initial wave of  Covid-19 described a termi-
nal patient in an intensive care unit (ICU) in Italy was treated with 
a combination approach that included the use of  “stem cells”. The 
patient subsequently improved and was discharged from hospital. 
This treatment resulted in a lot of  discussion regarding the use 
of  stem cells to treat SARS-CoV-2 patients. It is agreed among 
scientists that stem cell therapy, or more accurately cytotherapy, 
does not result in tissue regeneration by direct differentiation of  
the cells, but rather repair is mediated by the cells through the lib-
eration of  EVs, which are how the cells communicate to injured 
tissue. In nature, these extracellular signaling vesicles accumulate in 
body fluids such as blood, breast milk, urine and amniotic fluid. In 
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experiments where amniotic fluid “stem cells” are used to promote 
tissue repair, the effects are driven by the EVs that they produce, 
which instruct the tissue how to repair and provide the building 
blocks with which to do so. We have developed proprietary meth-
ods of  isolating EVs from amniotic fluid (cytosomes), which are 
derived from amniotic stem cells, regenerative epithelial cells and 
monocytes, among others. These EVs are potent mediators of  tis-
sue repair and immune modulation. 

 For over a decade, scientists at Harvard University have 
been studying a process called hetero chronic parabiosis (“het-
ero”–different, “chronic”–age, “para”– together, “biosis”–living) 
in mice. In their experiments they connected the blood supply of  
an old mouse together with that of  a young mouse. Over time 
scientists recorded changes in both individuals. The young mouse 
started demonstrating signs of  accelerated aging, while the old 
mouse showed signs of  improved tissue repair, immune modula-
tion and anti-aging. It was later discovered that it was not necessary 
to connect the blood supply to observe this phenomenon. By sim-
ply harvesting the blood plasma from a young mouse and admin-
istering it, intravenous, to an old mouse, the old mouse began to 
exhibit the same anti-aging effects and improved tissue regenera-
tion. 

 We have known for some time that young individuals 
have enhanced tissue regenerative and immune modulation capac-
ity compared to aged individuals,15 and it is likely that this has a di-
rect contribution to why SARS-CoV-2 is devastating for the elderly, 
while relatively benign in the young. The young are able to rapidly 
repair injury to the lungs caused by the virus and robustly control 
the inflammation that leads to cytokine storm. Interestingly, a fetus 
in utero has a 100% capacity to repair tissue if  injured experimen-
tally. This regenerative capacity declines precipitously following 
birth and continues to drop as we age (Figure 1).15-17 Indeed, these 
are the mechanism by which all species age and eventually die. 

 A natural example of  heterochronic parabiosis exists, 
which we call pregnancy. During pregnancy a young individual 
shares the blood supply with an older individual, the mother. The 
signals that are exchanged between mother a child are packaged 
into extracellular vesicles and these EVs accumulate in the amniot-
ic fluid (AF). The fetus drinks the amniotic fluid during pregnancy 
and it has been demonstrated that the EVs within AF are criti-
cal for gut development. If  there is insufficient AF present during 
pregnancy fetal gastrointestinal development is severely compro-
mised.18,19 Indeed, fetal exposure to AF is critical for robust wound 
healing20 and as AF enters the fetal lungs it is essential for lung 
development and function.21-25 Moreover, the effects of  EVs gen-
erated during pregnancy are not limited to the fetus, but also have 
positive effects on the mother. The stresses and rigors of  preg-
nancy would be fatal without physiological changes to the mother. 
During the final trimester the mother experiences a cardiac output 
equivalent to that of  an Olympic athlete. Cardiac output triples and 
the lungs must respond to the increased demand for oxygen.26,27 
Communication between the fetus and the mother is mediated by 
amniotic EVs, which results in the effects seen in experimental 
heterochonic parabiosis. In the case of  natural heterochonic para-
biosis maternal cardiac and pulmonary output increases, the mate-
rial immune system is modulated, as to not reject the fetus, and 
even some cancers are inhibited.28 Cardiac and pulmonary support 
and immune modulation are critical for aging patients who are af-
flicted with SARS-CoV-2. Their innate tissue regenerative capacity 
and ability to modulate a cytokine storm, as seen with this virus, 
is severely compromised. Amniotic fluid EVs have been studied 
in recent years for their potent capacity to confer regenerative 
potential and immune modulation to recipient patients.2-8,29,30 We 
therefore propose that IV infusion of  amniotic fluid EVs (Cyto-
somes) isolated from healthy, full-term pregnancies may help ter-
minal SARS-CoV-2 patients modulate the inflammation and tissue 
damage, which would otherwise result in organ failure and death. 
Furthermore, in a cruel twist for patients recovered with hydroxy-

Figure 1. Stem Cell Fitness Decreases Precipitously After Birth. The Most Potent Regenerative Material in the Body is Present During 
Fetal Development and Accumulates in the Amniotic Fluid

Adapted from Caplan AI.31
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chloroquine, the lack of  M2 macrophages and subsequent reduc-
tion in tissue repair will likely result in substantial pulmonary fibro-
sis, which will have ongoing, long-term health issues. Injection of  
amniotic fluid stem cells, which work through the release of  EVs, 
has been demonstrated to delay the progression of  renal fibrosis. 
Treated animals exhibited decreased recruitment and activation of  
M1-type macrophages and a higher proportion of  M2-type mac-
rophages, which promote tissue regeneration.29 A functional M2 
pro-regenerative program is critical for SARS-CoV-2 patients to 
prevent long-term scarring and chronic illness.

CONCLUSION

SARS-CoV-2 is a devastating viral infection that results in hypoxia, 
organ failure and death primarily in older patients. Hydroxychloro-
quine has emerged as a leading contender in the pursuit of  treat-
ments for severe and terminal cases. This antimalarial drug works 
by affecting the macrophages, which are among the cells targeted 
by this corona virus. The key to the function of  this drug is that it 
1) reduces macrophage presentation of  viral particles, which can 
reduce the amplitude of  an immune response, 2) acts as an iono-
phore to drive zinc into infected cells, and 3) kills the macrophages 
which proliferate in response to viral infection and are hijacked 
by the virus in order to replicate. The issue is that for an effective 
recovery M1, pro-inflammatory, macrophages need to polarize to 
M2, regenerative, macrophages to facilitate repair to the damaged 
lung tissue. Unfortunately, elimination of  macrophages will not 
be effective for all patients as bronchial epithelial cells and alveo-
lar epithelial cells are also hijacked for viral replication and other 
antigen presenting cells can promote inflammation. Moreover, 
suppression of  M2 polarization can have substantial negative out-
comes for pulmonary fibrosis (scarring) following recovery from 
this disease and the injury induced by ventilation. As an alternative, 
we have documented evidence of  the effects of  amniotic fluid ex-
tracellular vesicles (cytosomes) on inflammation and tissue repair 
in adult recipients. SARS-CoV-2 primarily affects older patients. 
Older patients are severely compromised in their innate ability to 
repair tissue and modulate inflammation. By transplanting EVs 
from very young sources (amniotic fluid) into adult SARS-CoV-2 
patients, we believe we can supplement the lack of  tissue repair 
and facilitate recovery by a natural process, which does not result 
in immune suppression, but rather favors immune modulation and 
pulmonary regeneration.
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Sirtuin 1 (SIRT1) inhibitors can reduce replication of  many viruses with certain characteristics similar to those of  coronaviruses, 
while the p53 protein is another important factor in the down-regulation of  viral growth. Tenovin is a class of  small molecules 
that inhibit Sirtuin 1 and 2, in addition to activating the p53 protein, by means of  regulating the interactions used by coronaviruses 
as a self-defense mechanism. By blocking virus growth and continuous replication, with already tested antiviral medicines, the 
promise of  coronavirus disease 2019 (COVID-19) eradication exists.
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INTRODUCTION

How Coronavirus Enters the Host

To date, it is known that the Novel Coronavirus (severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2)) pen-

etrates host cells via the angiotensin converting enzyme 2 (ACE2) 
receptor, by binding to glycoprotein S, with some differences from 
what happens with SARS-CoV-1.1

 From here, you can draw up a list of  currently available 
interventions or known mechanisms of  action to reduce the ex-
pression of  ACE2 activity, in order to avoid (in whole or in part) 
the entry of  the virus into the subject under attack, but not only 
that. It is also possible that, by lowering its endo-ribonucleic activ-
ity to reduce the ability of  the virus to reproduce. So, let us see 
what can be done.

Angiotensin Converting Enzyme 2 Inhibitors: Direct and Indirect 
Pathways

We assume that ACE inhibitors (Lisinopril, Quinapril, Captopril) 
do not reduce ACE2 activity, despite being structurally related and 
traceable in the same organs, ACE2 has opposing biological ef-
fects (vasodilatation, bronchodilatation, activity to compensate for 
physical stresses, as some particular conditions, like hypoxia); some 

direct ACE2 antagonists are:

• The small molecule MLN-4760-B and its isomeric MILN-
4760, much more selective and effective;
• DX600 peptide (and DX-512) that have a nanomolar affinity 
for ACE2, much more than for ACE (almost null), and competi-
tive and non-competitive inhibition.

 The effectiveness and selectivity between these two ele-
ments are concentration-related, but at the concentration of  10 
μM, MLN-4760 was found to have a better activity profile.2

Sirtuin 1 Inhibitors as Angiotensin Converting Enzyme 2 and 
Virus Replication Suppressors

There is also the possibility of  acting indirectly, through a Sirtuine 
group protein, 7 enzymes NAD+ dependent, known as Sirtuin  
1(SIRT1). 

 Expression of  ACE2 activity varies with binding to the 
SIRT1 protein, so by inhibiting SIRT1, we lower ACE2 activity.3

 Sirtuine are located in the cellular nucleus (SIRT1, SIRT6 
and SIRT7), in the cytoplasm (SIRT2), or in the mitochondria 
(SIRT3, SIRT4 and SIRT5) and are involved in many cellular 
functions, such as metabolism, the cell cycle, apoptosis, deoxyri-
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bonucleic acid (DNA) repair, etc. Recent studies have found that 
sirtuine may also have enzymatic functions. They are sensors of  
changes in the intra- and extracellular environment, generally in-
volved in maintaining human health, but are also implicated in vi-
ral replication. Examples of  virus replication reduced by Sirtuine 
inhibitors

• The Tat protein of  the human immunodeficiency virus infec-
tion (HIV) virus is regulated by SIRT1, whose activity of  deacet-
ylase, and vice versa is inhibited by the protein Tat. The transcrip-
tion of  HIV is regulated by SIRT1, by means of  Tat deacetylase. 
SIRT1 preserves the defenses of  the virus, throughout its evolu-
tion, allowing the recycling of  the protein Transcriptional trans-
activators (Tat), which binds to transactivation response RNA 
structures (TAR), and the continuous prolongation of  messen-
ger ribonucleic acid (mRNA) transcription4;

• SIRT1 inhibition (and sometimes even SIRT2) by minor 
changes to short interfering RNA (siRNA), is known to cause 
the decrease in replication of  additional viruses: flu strains, ve-
sicular stomatitis virus (VSV),  Kaposi’s Sarcoma-associated 
Herpes virus (KSHV), Hepatitis B, Hepatitis Cytomegalovirus 
(CMV), adenovirus, polyomavirus and in some cases the diseas-
es counteract: some types of  cancer and Huntington’s Chorea, 
sometimes in combination with antivirals;

• Among the various other viruses that respond by slowing their 
growth, there is just middle east respiratory syndrome-corona-
virus (MERS-Cov). It has been observed that SIR2 (SIRT1 is 
the human correspondent) acts as the proviral of  MERS-CoV 
in yeast, due to interactions between ORF4a and eukaryotic 
cells. The YDL042C/SIR2 yeast gene is a suppressor of  ORF4a 
function. When SIRT1 is inhibited by either chemical or genetic 
manipulation, there is a reduction of  MERS-CoV replication. 
Moreover, ORF4a inhibited SIRT1-mediated modulation of  
NF-κB signaling, demonstrating a functional link between OR-
F4a and SIRT1 in mammalian cells. A functional link has been 
identified between the MERS-CoVORF4a proteins and the 
YDL042C/SIR2 yeast gene.5

• Vesicular stomatitis virus (VSV-SARS-St19) infection is medi-
ated by SARS-CoV-S protein in an ACE2-dependent manner. 
VSV-SARS-St19 will be useful for analyzing the function of  
SARS-CoV-S protein and for developing rapid methods of  de-
tecting neutralizing antibodies specific for SARS-CoV infection. 
SIRT1 inhibitors stop the growth of  VSV, since the cells’ apop-
totic response is reduced in cells affected by VSV.6

 The effectiveness and selectivity between these two el-
ements are concentration-related, but at the concentration of  
10μM, MLN-4760 was found to have a better activity profile.2

HIF-1α Stabilization PromotesCovid-19 Replication and 
“Cytokine Storms”

SIRT1 stabilizes HIF-1α via direct binding and deacetylation, while 
SIRT1 depletion or inhibition led to reduced hypoxic HIF-1α ac-
cumulation, accompanied by an increase in HIF-1α acetylation.

SIRT1-mediated accumulation of  HIF-1α protein led to increased 
expression of  HIF-1α target genes, including VEGF, GLUT1 and 
MMP2. HIF-1α stabilization requires SIRT1 activation.7

 Blood monocytes from severe COVID-19 patients pres-
ent high expression of  HIF-1α in comparison to healthy controls.

 The target genes are involved in the glucose transport 
and glycolytic pathway, were increased in CoV-2-infected mono-
cytes. Stabilization of  HIF-1α increased the expression of  ACE2, 
IL-1β, TNF-α, IL-6, and IFN α, β, and λ in CoV-2-infected mono-
cytes.

 Reduced respiration in LPS-activated macrophages is 
known to increase mitochondrial ROS (mtROS) production, which 
are strong inducers of  HIF-1α.8

Coronaviruses Self-Defense Mechanism

Interacion with SARS-unique domain (SUD) and papain-like pro-
tease (PLPRO) against p53.

 The strategy developed from SARSCoV and other coro-
naviruses against host immune recognition system is expressed by 
a SUD that interacts with its partner cellular E3 ubiquitin ligase 
ring-finger and CHY zinc-finger domain-containing 1 (RCHY1) 
and with papain-like protease (PLPRO). The consequence is a down-
regulation of  p53, involved in the reduction of  virus replication. 
The SARS-CoV papain-like protease is encoded next to SUD 
within nonstructural protein 3. A SUD–PLPRO fusion interacts with 
RCHY1 more intensively and causes stronger p53 degradation than 
SARS-CoVPLPRO alone.7

How p53 is Important in Coronaviruses Replication

The p53 protein reduces coronavirus replication, because norm-
algene activation is involved in the cell’s non-specific antiviral de-
fense system. In cells in which p53 is too low, the rate of  corona-
virus replication is several orders of  magnitude higher than that 
observed in cells in which the p53 is present.7,8

Autophagy and Lysosomotropic Agents

Hypothetic useful drugs in Covid-19 fight also interfere with ly-
sosomal activity and autophagy, interact with membrane stability 
and alter signalling pathways and transcriptional activity, which can 
result in inhibition of  cytokine production and modulation of  cer-
tain co-stimulatory molecules. This because Entry of  CoVs into 
the host cells is mainly mediated by the endocytic pathway, mean-
while the autophagy has also been implicated in the viral replica-
tion in the cells, a process partly related to the formation of  DMV 
in the host cell.

CONCLUSION

Hypothetic Perfect Molecule in the Halt of Replication

There are some small molecules inhibitors of  sirtuin 1 and activa-
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tors of  p53 protein, which protect it from mdm2-mediated degra-
dation with little effect on p53 synthesis. Histone deacetylase in-
hibitorscan also indirectly affect the function of  some E3 ubiquitin 
ligases.

 In addition, these compounds are autophagy inhibitors 
and lysosomotropic agents.

Tenovin-1 as Hypothetic Perfect Molecule in the Halt of 
Replication

Tenovin-1 [Formal name: N-[[[4-(acetylamino)phenyl]amino]
thioxomethyl-4-(1,1-dimethylethyl)]-benzamide] is a small mol-
ecule inhibitor of  sirtuin 1 and sirtuin 2,8 an activator of  p53, less 
toxic of  Tenovin-6.

 Tenovin-1 at concentration of  10 μM protects p53 from 
mdm2-mediated degradation with little effect on p53 synthesis.

 Histone deacetylase inhibitors like tenovin-1 can also in-
directly affect the function of  some E3 ubiquitin ligases.

 Tenovin-6 is an analog of  tenovin-1 At 10 μM, this com-
pound is slightly more effective than tenovin-1 at elevating p53 
activity, but it’s more toxic.
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According to the article “The Rate of  Under ascertainment of  Novel 
Coronavirus (2019-nCoV) Infection: Estimation Using Japanese Pas-

sengers Data on Evacuation Flights” on February 4, 2020, there are logi-
cal fallacies. In this article, many assumptions are based on author’s 
own simple and optimistic view of  the virus without any solid real 
world evidence. The first assumption is that “human migration on the 
epidemic dynamics of  2019-nCoV will be soon visually identifiable”1; here, 
the author is basically quoting his previous article as the resource 
to support this statement without any case study or statistical facts 
to support this statement. The author did not explain “identifi-
able” in term of  molecular structure. Again, the author has ignored 
the validity issue of  under-reporting issue.

 Second, the statistical estimation section, the author reap-
plied the evacuation sample size conducted by Japanese authorities 
with N=565, of  which 63 were symptomatic. The detection win-
dow for this particular virus is ranged from 3.6 to 10-days.  How-
ever, some cases reported with over 40-days of  detection window. 
Thus, the estimation of  the infection incidence rate is understated.

 Finally, there is the issue of  “information asymmetry from the 
Chinese government data when analyzing the confirmed case data”. The au-
thor again assumed that about 9.2% of  cases have been diagnosed 
and reported by the Chinese government. Nevertheless, it is a sta-
tistical reliability issue. The article concluded that the “actual risk 
of  death is therefore 0.3 to 0.6% among all infected individuals……which 
may be comparable to the Asian influenza pandemic of  1957-1958”.1 The 
author did not mention that we do have vaccine for Asian influ-
enza. Again, the conclusion is repetitive with the same fallacy. At 
this time, we do need additional verifiable information or possible 
link from China from its earliest outbreak, which might trace back 
as early as October of  2019 for further scientific investigation by 
independent third party agency.
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Since March 10, 2020, when the first case of  coronavirus was 
diagnosed in the Democratic Republic of  Congo (DRC)1 the 

country has confronted the harsh reality of  the COVID-19 pan-
demic. As of  August 10, 2020 9,484 confirmed cases, and 224 
deaths have been reported according to the Ministry of  Health’s 
newspaper.1  This has resulted in an unadjusted mortality rate of  
2.4%.

 Malaria is endemic to DRC and remains in most years 
the leading cause of  morbidity and mortality. Ongoing efforts by 
health authorities to reverse the scale of  malaria are often chal-
lenged by malarial drug resistance2 often caused by factors includ-
ing self-medication abuses and ineffective or unsafe self-treatment, 
inadequate, dosages and poor storage and handling of  drugs from 
manufacture to use/administration.

 The Coronavirus Disease-2019 (Covid-19) occurrence 
presents new risks for an already present and worsening problem. 
Consider the following facts:

• Lack of  reliable scientific information on the coronavirus 
pandemic.

• In the DRC, most of  the information on diseases is available 
in print medias. However, 27.1% of  the population3 Demo-
graphic and Health Survey, DHS 2004 are illiterate, that means, 
they cannot read, write or calculate, and therefore cannot ac-
cess this information.

• Many audio-visual media channels are privately owned and 
focus then on lucrative activities to support their operations. 
There is therefore a lack of  financial support to identify key 
prevention messages targeting those who do not have access to 
written information.

• The extent of  rumors, generally false and spread by political 
tendencies opposed to the government in place, with the aims 
to accuse them of  inefficiency vulgarize in the community false 
and contradictory information, creating doubt about the real 
existence of  the disease and its spread.

 Such confusion thus arouses in people’s minds, aggravat-
ed by their poverty situation, prevents them from knowing the 
importance of  common barrier measures and practice imple-
menting them.

ABSTRACT
Malaria is endemic to many African countries and geographies and remains the leading cause of  morbidity and mortality on the 
continent. Ongoing efforts by health authorities to reverse the scale of  malaria are often faced to the challenges of  drug resistance 
often generated by therapeutic abuses relating to self-medication, sub-therapeutic under dosages and poor storage and handling 
of  drugs throughout the pharmacy supply chain system.
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• Precarious Social Security Systems.

 In the DRC, the vast majority of  the population has no  
social security or support system. Few people have a regular job or 
receive a salary. The informal sector is the majority: irregular and 
unstable incomes. It is therefore their ability to pay healthcare that 
determines access to care frequently leaving those without it rely-
ing heavily on family caregivers. The coverage of  social security in 
the formal sector is low, it covers only public employees of  few 
companies.4 This poverty leads the population to take refuge in 
self-medication and therapeutic abuse.

 Since the onset of  Coronavirus, many therapeutic trials 
are underway using antimalarial molecules as treatment. Similarly, 
at the community level, the use of  antimalarial drugs, including 
traditional plants or derivatives is really common without any prior 
clinical consultation. People limited by economic barriers, do not 
hesitate to procure in local shops the medicines regardless of  any 
quality nor dosage. This increased familiarity of  germs with drugs 
will make malaria resistance worse.

CONCLUSION

The precarious context of  health systems of  developing coun-
tries will surely influence the intensification of  the spread of  CO-
VID-19, because of  low awareness of  preventive measures among 
the population. On the other hand, the incorrect or reckless use of  
anti-malaria molecules in the management of  COVID-19 will lead 
to new resistance to these drugs, with increased rates of  morbidity 
and mortality from malaria. And a greater than ever resulting need 
for a newer, more expensive but perhaps more durable antimalarial 
to be developed.

 Research on therapeutic efficacy of  antimalarial drugs 

should be undertaken intensively to identify early resistance and 
address it in time to reduce related mortality and morbidity. Policy 
makers and financial partners should focus their efforts and at-
tention on establishing a supporting evidence base founded on 
controlled scientific studies where possible. Also desirable is pub-
lication of  medical or public health professional society guidance  
on the sale and use of  antimalarial drugs in the management of  
COVID-19. The government should also rapidly define policy that 
should cover the population’s health needs to reduce and control 
self-medication. These measures would go further than what is in 
place today to ensure overall public health and the prevention of  
future cases of  treatment-resistant malaria in the Democratic Re-
public of  Congo.
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