
EDITORIAL

A Tale of 2 Medications:  
A Desperate Race for Hope

Microbe hunting is a story of amazing stupidities, fine intuitions, insane paradoxes.
—Paul de Kruif1 

F or health care professionals, especially 
those in the epicenters of the pandemic, 
among the most distressing aspects of 

this first wave of COVID-19 has been the ab-
sence of any drug to treat the virus. The prac-
titioners on the frontlines have confronted 
repeated surges of critically ill and dying pa-
tients without any effective treatment to offer, 
resulting in feelings of hopelessness, guilt, 
moral distress, depression, and in some tragic 
cases, suicide.2 

On May 12th, the Centers of Disease Con-
trol and Prevention (CDC) released additional 
guidance on the antiviral medications that are 
the subject of this essay. The CDC may have 
updated its treatment guidelines in part to try 
and bring a measure of clinical reasoning and 
scientific order into the impassioned and politi-
cized chaos that surrounded hydrocloroquine 
and remdesivir in the media.3

In this fourth installment of my series on 
pandemic ethics, we examine the desperate 
race for hope in the form of drug treatments 
for COVID-19. The race has been run faster 
than any in history thanks to biotechnology, 
genetic engineering, and artificial intelligence, 
although many experts believe it will still be 
a marathon rather than a sprint to a vaccine.4

The first editorial in this series provided a 
primer of the key differences between public 
health ethics and clinical ethics. Another crucial 
distinction is the far more pervasive and power-
ful influence of nonmedical factors in decision 
making, including political agendas, economic 
motives, journalistic hyperbole, and cultural 
biases and orientations. These competing inter-
ests make it even more challenging for scientists 
of integrity and health care institutions that are 
trying to uphold core values to make principled 
judgments about what is best for critically ill 
patients and the demoralized staff caring for 
them. In the remainder of this column, I will 
trace the dynamics of these forces as they im-

pact the use of 2 drugs in federal practice: hy-
droxychloroquine and remdesivir.

The trajectory of hydroxychloroquine has 
been a political and medical roller-coaster 
since the pandemic hit, as is evident in its 
US Department of Veterans Affairs (VA) 
ride. Various media outlets have reported 
that beginning about March 26, 2020, VA 
placed orders for up to $400,000 of the an-
timalarial drug hydroxychloroquine to be 
given to veterans hospitalized with COVID-
19.5 The same day the VA Office of Inspec-
tor General (OIG) issued a report critical of 
VA pandemic readiness and its availability of  
hydroxychloroquine.6

The VA strongly refuted the report, object-
ing to the premise of the OIG investigation, 
which was to determine whether VA facilities 
had on hand a 14-day supply of chloroquine 
or hydroxychloroquine. “This is both inaccu-
rate and irresponsible.” Noting that the drugs 
were still under investigation, the VA insisted 
that “No conclusions have been made on their 
effectiveness. To insist that a 14 days’ supply 
of these drugs is appropriate or not appropri-
ate displays this dangerous lack of expertise 
on COVID-19 and Pandemic response.”6

In April, National Institutes of Health- 
sponsored researchers released data that hy-
droxychloroquine actually increased mor-
tality among VA patients with COVID-19,7 
leading veterans’ groups and the Senate mi-
nority leader to demand that VA cease to use 
hydroxychloroquine for COVID-19.8 As re-
cently as May 15, the Associated Press re-
ported that top VA officials have defended 
their use of the medication and stated they 
will not stop administering the medication 
for this indication.9 And VA is not alone, 
many other health care institutions are still 
prescribing hydroxychloroquine even amid 
scientific controversy about its putative ben-
efits. In response to the growing awareness 
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of  the potential harms of the drug, the World 
Health Organization on May 25 announced it 
was halting all hydroxychloroquine trials.10  

Why then do some physicians and health 
care providers continue to prescribe it? Be-
cause when nothing else stands between the 
patient and certain death even if there are 
known risks and uncertain benefits, some in 
health care feel morally obliged to use their 
best clinical judgment to help a patient.

Remdesivir’s fortunes both scientific and 
monetary also rose and fell on the tide of 
mixed results from studies. Military Times re-
ported on March 10, 2020, that the US Army 
Medical Research and Development Com-
mand had made an agreement with Gilead 
Sciences, the manufacturer of remdesivir, to 
provide the medication to COVID-19-pos-
itive service members.11 The antiviral had 
failed against Ebola and hepatitis but showed 
some efficacy for Middle East respiratory syn-
drome (MERS) and severe acute respiratory 
syndrome (SARS). On April 15, the Secre-
tary of the Army announced that 2 COVID-
19-positive soldiers had recovered after being 
given remdesivir.12 In late April, the National 
Institute of Allergy and Infectious Diseases 
reported that in the scientific gold standard 
randomized placebo-controlled trial, remde-
sivir did speed the recovery of patients with 
advanced COVID-19. With the publication of 
the study in the prestigious New England Jour-
nal of Medicine on May 22, 2020, clearly the 
Army had bet on the right horse.13

This column has not been about quack 
cures and patent medicines that greed and 
ignorance breed in almost every American 
public health crisis—although these are by no 
means absent in this pandemic. This is about 
the serious endeavor of the top scientists and 
physicians in the country and, indeed, the 
world to discover a new medication or to re-
purpose an older pharmaceutical that is ef-
fective in the battle against COVID-19. The 
pressure on scientists and physicians to find 
a magic bullet in the battle against such an 
implacable enemy is unprecedented and un-
imaginable and can easily lead to sloppy sci-
ence and ethical erosion.

In a utopia, pharmaceutical and vaccine re-
search would be a matter of the discoveries of 

basic science trialed in the proof of concept of 
clinical care on a methodical, deliberate, and 
exacting timetable that balanced burdens and 
benefits. 

In our current dystopia, science and medi-
cine are only one of the many considerations 
affecting drug and vaccine development. As sci-
entists and health care practitioners, we all ex-
perience a therapeutic imperative that we must 
heed with both caution and courage. Without 
caution we risk causing more harm than the 
disease we are fighting. Without courage we lose 
hope, the most potent antidote of all. 
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LETTERS

Microthrombotic Complications of COVID-19  
Are Likely Due to Embolism of Circulating 
Endothelial Derived Ultralarge von Willebrand 
Factor (eULVWF) Decorated-Platelet Strings

To the Editor: COVID-19 is a pandemic caused 
by the virus SARS-CoV-2. Serious complications 
of COVID-19 are characterized by acute respira-
tory distress syndrome (ARDS), pneumonia and 
rapidly progressing to multiorgan dysfunction 
syndrome (MODS). 

The pathophysiology of COVID-19 is not 
fully understood yet and neither vaccine nor 
clearly effective antiviral treatment is available 
at this time. Based on the endothelial patho-
genesis of viral sepsis, which includes ARDS 
as seen in severe acute respiratory syndrome 
(SARS) due to SARS-CoV and Middle East re-
spiratory syndrome due to MERS-CoV,1,2 we 
believe COVID-19-associated ARDS is also 
caused by endotheliopathy-associated vascular 
microthrombotic disease (EA-VMTD), which 
also involves multiorgan dysfunction syndrome 
(MODS) that has been reported as the cause of 
death.3 We suspect these complications are sec-
ondary to disequilibrium state (for various rea-
sons4,5) between insufficient ADAMTS13 and 
excessive exocytosis of ultra large von Wille-
brand factor multimers (ULVWF) from Weibel-
Palade bodies present in endothelial cells due to 
COVID-19-induced endotheliopathy.

Endothelial-derived ULVWF multimers an-
chored to the endothelial surface of the vascular 
wall recruit platelets and initiate microthrombo-
genesis within the microvasculature, leading to 

large microthrombi strings composed of plate-
let and eULVWF complexes like “beads-on-a-
string structures”6 where platelets firmly adhere 
to eULVWF, instead of roll on eULVWF strings.4 
Platelets, once adhered to eULVWF strings, are 
rapidly activated causing platelet aggregation 
and also recruit leukocytes in a P-selectin de-
pendent manner.4 These aggregates grow until 
they become sufficiently large and can no lon-
ger be held onto the eULVWF strings against 
the force of blood flow and released from en-
dothelial cells into the circulation.4 It appears 
to us that in COVID-19 microthrombotic dis-
ease, large amounts of circulating complexes of 
endothelial-derived ULVWF decorated-platelet 
microthrombi strings are filtered in the micro-
vasculature (embolism) or develops in the mi-
crovasculature in situ causing microthrombotic 
occlusion. During our data search, we have 
come across several articles published by Chang, 
including on endotheliopathy causing vascular 
microthrombotic disease based on a novel con-
cept of “TTP-like syndrome”7

The genesis of EA-VMTD in TTP like syn-
drome is suspected to be triggered by comple-
ment activation and terminal complement 
complex (C5b-9, membrane attack complex, 
MAC) may play a key role in producing en-
dotheliopathy.7 Magro and colleagues reported 
that COVID-19 patients have demonstrated  
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generalized thrombotic microvascular injury 
involving the lungs and skin showing intense 
complement activation and C5b-9 deposi-
tion in the tissue.8 Also, recent pathology re-
ports of COVID-19 diseased lungs showed 
extensive platelet-rich clotting with adher-
ent mononuclear cells and extensive fibrin 
clotting,9 which appear consistent with in-
volvement of NETosis.10 In another case re-
port from Switzerland, a patient with severe 
COVID-19 had massive elevation of VWF 
antigen and activity (555% and 520%, re-
spectively) and increased Factor VIII clotting 
activity (369%).11 These findings support vas-
cular endotheliopathy causing exocytosis of 
ULVWF and associated increase in Factor VIII 
causing microthrombotic disease/embolism.

COVID-19 clinical syndrome appears very 
much consistent with EA-VMTD presenting  
with ARDS and MODS as well as micro- 
macro-thrombotic complications, including 
peripheral ischemia/gangrene involving fin-
gers and toes and skin necrosis.8,12 

We believe that an appropriate therapy may 
not be anticoagulation but should include an-
timicrothrombotic therapy targeting endothe-
liopathy and primary hemostasis in the early 
stages of the disease (platelet adhesion, acti-
vation, and aggregation; especially eULVWF) 
like recombinant CD59 (membrane attack 
complex inhibition factor [MACIF]), recombi-
nant ADAMTS13, glycoprotein IIb/IIIa recep-
tor blocker, therapeutic plasma exchange, and 
perhaps anticomplement therapy (in selected 
cases) and others; these need to be validated in 
clinical trials prior to clinical application.

Of note, ADAMTS13 is a zinc containing 
protease. We noted that zinc and calcium con-
centrations play a significant role (in vitro) in 
ADAMTS13 activity in citrated plasma and re-
combinant ADAMTS13 activity with no added 
chelators (recombinant ADAMTS13 activity 
can enhance up to 200-fold); whereas in high 
zinc concentrations, ADAMTS13 gets deac-
tivated.13 We suggest this finding merits an 
urgent clinical trial since it appears to us as 
the best possible cost-effective treatment for 
COVID-19 microthrombotic complications.

In this view of clinical pathophysiology 
of sepsis in COVID-19, we would like to en-

lighten the relationship between endothelial 
pathogenesis of coronaviral sepsis and vascular 
microthrombotic disease and would urge the 
medical community to immediately explore 
appropriate therapeutic options.

N. Varatharajah, MD
Suganthi Rajah, MD 

Virginia, US
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