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Famotidine Against
SARS-CoV2: A Hope or
Hype?

®

To the Editor: Coronavirus disease
2019 (COVID-19) is globe-trotting,
and thousands of researchers and
stakeholders are spending repose-
less days and sleepless nights in
search of effective therapies.
Currently, the entire research
sphere is dealing with a pandemic
triad: hypes, hypotheses, and hopes.
In the absence of a specific antiviral
agent or vaccine against
severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2),
“repurposing” of old time-tested
medications is being tried. Famoti-
dine is the most recent addition to
this trend, creating a lot of hustle
among the public and stirring
criticism in the scientific arena.' A
phase 3 trial “Multi-site Adaptive
Trials Using Hydroxychloroquine
for COVID-19” (MATCH;
ClinicalTrials.gov identifier:
NCT04370262) has already been
launched inconspicuously."” This
randomized double-blind clinical
trial (N=1170) has been designed
to compare clinical outcomes be-
tween 2 arms: one receiving hydrox-
ychloroquine 200 mg  plus
famotidine (360 mg/d intravenously)
and the other receiving hydroxy-
chloroquine plus placebo. Famoti-
dine will be administered for a
maximum of 14 days or up to hospi-
tal discharge, whichever will come
earlier.” In this briefing, we will try
to enlighten some facts regarding
whether it is truly possible for famo-
tidine to have a beneficial effect in
COVID-19 or is it just hitting the
castle in a Don Quixote way.
Antithetical to the initial belief,
SARS-CoV-2 is a multisystemic
illness  with an  array  of

novel
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manifestations protean in disease
progression, severity, and outcome.
The key pathogenesis
around the “cytokine storm” occur-
ring because of the disruption of a
delicate balance between proinflam-
matory and anti-inflammatory medi-
ators and a depressed immune
system.” The climacteric role for
the resolution of viral infection will
be imparted upon the complex inter-
play between innate and adaptive im-
mune systems in the host. Although
an irrefutable pathogenesis and an
efficacious vaccine is still a dream,
attenuation of perpetual hyperin-
flammation is the bull’'s-eye at this
moment.

It is not the maiden time that the
scientists have decided to “repur-
pose” the drug famotidine, an
age-old antacid, to combat a viral
disease. The effects of histamine on
different substrates of immune

revolves
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system and immunomodulatory ef-
fects of H, receptor antagonists
(H,RAs) are well recognized.4
Through binding with histamine re-
ceptor 2 and modulating the effector
pathways mediated by protein ki-
nase A, famotidine potentially regu-
lates innate and adaptive immune
responses (Figures 1 and 2). It mod-
ulates antibody generation by B
cells, cytokine release by T helper
cell 1 (Thl), T-cell differentiation
and proliferation, mast cell degranu-
lation, and dendritic cell response.’
Innate immune system function is
potentially boosted by stimulatory
effects of H,RAs on its effectors,
that is, macrophages, neutrophils,
monocytes, dendritic cells, natural
killer cells, and natural killer—T
cells, and the adaptive system is fil-
liped by activation of helper T cells
(Thl, Th2, and Thl7), regulatory
T cells, and cytotoxic CD8" T cells.”

Dendritic

cells innate

I. Enhanced MHC-2,
CD40, and CD80, CD86
expression

2. Increased IL-12 production

killer

cells

Neutrophils

Effects of
HyRA on

immunity

Natural

| Increased count

2. Enhanced phagocytosis
3. More bactericidal

4. Decreased adhesion

and peroxide production

Macrophages
/monocytes

I. Enhanced emission of
IL-2, IL-13,and TNF-a

2. Increased expression

of MHC-2 and caspase- | activity

Increased natural killer cell
count and cytotoxicity

necrosis factor a.

FIGURE 1. Effects of H, receptor antagonist (H,RA) on the innate immune system.
IL-# = interleukin # MHC-2 = major histocompatibility complex-2; TNF-a. = tumor
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I. Decreased differentiation of
T-regulatory cells

2. Diminished production of
TBF-b, IL-10

3. Decreased expression and
degradation of FOXP3

Effects of
HoRA on
adaptive
immunity

|.Enhanced Th|,Th2,and Th 17
differentiation

2.Increased IL-2, IL-4, IL-5,
IL-13,and IL-17

3. Increased TNF-a and IFN-y levels

|. Increased CT8+T
count

2. Enhanced cytotoxic
killing

I Increased number
2. Increased IgM,
1gG, IgE levels

FIGURE 2. Effects of H, receptor antagonist (H,RA) on the adaptive immune system.
FOXP3 = forkhead box P3; IL-# = interleukin #, INF-y = interferon-y; TGF- =
transforming growth factor beta; Th# = T helper cell # TNF-a. = tumor necrosis factor.

It has been documented that
famotidine completely demolishes
histamine receptor 2—mediated
negative effects on cytokine produc-
tion, especially tumor mnecrosis
factor-oo  (TNF-a) and interferon-
v’ lipopolysaccharide-induced
TNF-a production; and B7-1 expres-
sion on monocytes,” and also cur-
tails the inhibitory effects of
histamine on the production of
Thl-mediated cytokine release.’
H,RAs have been used in many
other conditions, such as cancer,
viral infection, bone remodeling,
burn management, and vaccine po-
tency enhancer, with mixed results.”
Previously, HRA has been used
with some success against HIv,'*!
human papilloma virus,'” herpes
simplex virus,"> Epstein-Barr vi-
rus,'* and chronic hepatitis B infec-
tion."” Ranitidine bismuth citrate
has been found to inhibit the nucle-
oside triphosphate hydrolase and
DNA unwinding activities of the
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SARS-CoV helicase and hinders its
replication. '

Although the above mechanistic
explanations sound reasonable, the
real outcomes in clinical trials might
be completely futile as evidenced
previously.'' The unpublished Chi-
nese data that received publicity in
the press claiming that the mortality
rate for patients with COVID-19
taking  famotidine was  14%
compared with 27% for those not
taking the drug reported not to be
statistically significant." However,
before concluding anything from
this, one needs to analyze actual
complete data along with the con-
founders.  Moreover, scientists’
claims of famotidine having anti-
protease—like effects’ have mot
stemmed from any strong published
evidence, but rather from the evi-
dence of the negative pharmacoki-
netic effects of famotidine on
protease inhibitors.'” The dosage of
famotidine being used in the

MATCH trial is nearly 10 times
greater than the usual dosage used
for severe forms of peptic ulcer dis-
eases. Although famotidine is a
time-tested and safe drug, excessive
inhibition of gastric acid secretion
might precipitate pneumonia.'® Car-
diac failure and arrhythmias have
also been reported with high doses
of intravenous famotidine
administration.'”

Considering its relative cheap-
ness, wide availability, and previous
use as an antiviral agent, famotidine
might usher some hope; however,
we must wait for the trial results.
Until then, hoarding and therapeu-
tic misadventure with this drug
must be condemned.
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Guillain-Barré Syndrome ‘?
in a Patient With

Evidence of Recent
SARS-CoV-2 Infection

To the Editor: A 58-year-old woman
presented with rapidly progressive
gait difficulty and dysgeusia after
recovering from a febrile illness. Two
weeks before presentation, she had
returned from Florida but reported
no contacts with persons who had
confirmed or suspected coronavirus
disease 2019 (COVID-19). She then
developed an 11-day illness character-
ized by fever, myalgia, and asthenia
but no respiratory symptoms (Figure).

Six days after recovery, she noted
dysgeusia without anosmia, followed
by rapidly progressive bilateral parapa-
resis, imbalance, and severe lower
thoracic pain without radiation. One
week later, she was admitted locally
because of progression of symptoms
and now required a gait aid for ambu-
lation. Results of a computed tomogra-
phy angiogram of the chest and
abdomen were negative for dissection
but revealed peripheral predominant
opacities (Figure). Laboratory work-
up revealed a normal complete blood
count and mild elevation in alanine
aminotransferase at 73 U/L but other-
wise normal liver function tests.
She had an elevated D-dimer at 690
ng/mL, ferritin 575 pg/L, and sedimen-
tation rate 26 mm/hour. Nasopharyn-
geal swab for severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-

2) was negative by an emergency-use
authorized real-time polymerase chain
reaction (RT-PCR) test.!

Given concern for COVID-19
despite the negative RT-PCR result,
the patient was started on a 5-day
course of  hydroxychloroquine,
zinc, and methylprednisolone 40
mg twice daily for 5 days, based on
local hospital COVID-19 guidelines
at that time. Because of progressive
paraparesis and evolving areflexia,
the local neurologist suspected Guil-
lain-Barré syndrome (GBS). Cere-
brospinal fluid (CSF) analysis
revealed a protein of 273 mg/dL
and 2 total nucleated cells; results
of the meningitis/encephalitis panel
were negative. Magnetic resonance
imaging of the lumbar spine demon-
strated smooth enhancement of the
cauda equine roots (Figure). Results
of locally performed anti-SARS-
CoV-2 IgA and IgG serology (Euro-
immun Inc., Lubeck, Germany)
were positive. The patient was initi-
ated on plasma exchange and
received 1 treatment before transfer
to our institution for further care.

Upon admission, cranial nerve
examination—including olfac-
tion—was normal. The patient had
mild neck flexion weakness (Medical
Research Council grade 4/5), mild/
moderate (4/5) distal upper, and prox-
imal and distal lower-limb weakness.
Modified Erasmus GBS Outcome
Score (MEGOS) was 1. Deep-tendon
reflexes were absent in the legs and
decreased in the upper extremities.
Plantar responses were flexor. She
had moderately length-
dependent sensory loss in the feet,
predominantly affecting large fiber
modalities, and associated ataxic gait
requiring 1-person assistance. Results
of repeated nasopharyngeal SARS-
CoV-2 RT-PCR were negative. Results
of a qualitative SARS-CoV-2 IgG
ELISA (Euroimmun) were again posi-
tive, with a signal to cutoff ratio (index

severe
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