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Key Message

Ivermectin, an antiparasitic agent, is currently not recommended for prophylaxis or
treatment of COVID-19. Inappropriate use of ivermectin for COVID-19 may make it
unavailable for patients who could benefit from its use (i.e., patients with serious
parasitic infections) and reduce the already limited supply of ivermectin in Canada.

However, patients with COVID-19 who receive immunomodulatory therapies
(e.g., corticosteroids including dexamethasone, interleukin-6 inhibitors including
tocilizumab) may be at risk of dissemination/hyperinfection syndrome from
Strongyloides stercoralis, which can be fatal.

We have developed a strategy to safely manage strongyloidiasis risk and infection in
the setting of ivermectin shortage. Patients admitted to hospital with COVID-19 and
at high epidemiologic risk for strongyloidiasis should be screened with serology. If a
patient’s strongyloides serology is reactive or indeterminate, these patients should
receive ivermectin to avoid the potential for parasitic dissemination/hyperinfection.

Lay Summary

There Are No Benefits to Using Ivermectin for the Treatment of COVID-19

There is some evidence from laboratory experiments (not conducted in humans)
that it may prevent viruses from attacking cells. However, ivermectin has not been
shown to be a helpful treatment in other viral illnesses; therefore, based on available
evidence, we do not recommend it as an antiviral treatment for COVID-19 infection
of any severity. Using ivermectin inappropriately for any possible antiviral effects for
COVID-19 may make it unavailable for patients who could benefit from its use (i.e.,
patients with serious parasitic infections), and reduce the already limited supply of
ivermectin in Canada.

Some Recommended Treatments for COVID-19 May Put Certain Patients at Risk of
Worsening Parasitic Infections

Patients with COVID-19 who receive therapies that alter immune system function may
require ivermectin for the purposes of treating a pre-existing parasitic infection and to
avoid severe complications of worsening parasitic infection.

How We Came to Our Recommendations

Ivermectin is approved by Health Canada for the treatment of certain parasitic
infections. We reviewed scientific evidence and national/international guidelines on
how to screen and identify patients at risk for parasitic infections. We balanced these
recommendations with the known (and expected ongoing) limited Canadian supply
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of ivermectin.

How Ivermectin Works

Ivermectin is an anti-parasitic medication that can be taken by mouth in tablet form
or can be applied to the skin.

Ivermectin has an important role in treating parasitic worm infections in humans
and animals. These parasitic infections, including one called strongyloidiasis, are
more common in certain low- and middle-income countries and can affect Canadian
patients who have visited or migrated from these regions. Severe strongyloidiasis can
be fatal if not treated.

Our Recommendation for Screening and Treating Parasitic Infections in COVID-19
Patients

Patients with COVID-19 at increased risk for strongyloidiasis who will receive treatment
that alters their immune system and may cause worsening of parasitic infection should
be screened for strongyloides infection. If a patient’s strongyloides screening test is
reactive or indeterminate, they should receive ivermectin treatment.

Background

Ivermectin is a drug approved for human use in Canada for the treatment of certain
parasitic infections.! There has been speculation that ivermectin may have antiviral
effects in vivo.?2 However, current evidence does not show that ivermectin has clinical
benefit in the treatment of COVID-19.3 At this time, we do not recommend ivermectin
for the prophylaxis or treatment of COVID-19 disease.

One approved indication for oral ivermectin is strongyloidiasis due to Strongyloides
stercoralis. Strongyloidiasis ranges in presentation from simple intestinal infection
(which may be asymptomatic) to hyperinfection (i.e., acceleration of its life cycle in a
human host) and disseminated disease, which has mortality rates approaching 90%
if left untreated.*® Immunosuppression, in particular, corticosteroid use, has been
reported to provoke the hyperinfection syndromein patients with chronic strongyloides
infection. Dexamethasone and tocilizumab (two therapies recommended by the
Science Table for the treatment of moderately and critically ill patients with COVID-19)
are anti-inflammatory agents with immunosuppressive effects.®’ There is no clear
relationship or threshold between dose, duration, or concomitantimmunosuppression
at which the risk of hyperinfection or disseminated disease may occur.*>8

This Science Brief will discuss strongyloides screening recommendations for patients
with COVID-19, and empiric strongyloides treatment strategies to preserve limited
ivermectin supply while ensuring appropriate treatment for patients with COVID-19
who are at risk for hyperinfection (Figure 1).

Questions
How does one assess and manage strongyloides risk in patients with COVID-19?

What symptoms are suspicious for hyperinfection syndrome of disseminated
strongyloidiasis?

Whenshould one seekinfectious diseases (ID) or tropical medicine expert consultation?

Findings
Assessing and Managing Strongyloides Risk in Patients With COVID-19

Patients with COVID-19 disease being considered to receive immunosuppressive
therapy (e.g., dexamethasone, tocilizumab or sarilumab, or both), should have
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their risk for progressing to disseminated strongyloides evaluated based on both
epidemiologic risk and serologic testing.

Preventing Disseminated Strongyloidiasis in Hospitalized Patients Receiving Immunosuppression for COVID-19

For patients with asymptomatic strongyloides infection ONLY
If concern for active strongyloidiasis or hyperinfection, CONSULT INFECTIOUS DISEASES

Assess Low Risk
Epidemiologic Risk for ——— Monitor*
Strongyloidiasis

Moderate/High Risk

Str loidiasis Epidemiologic Risk A

Birth, Long-Term Residence in or Travel to (cumulative 6 months)
Send Strongyloides Serology

Low Risk (<3%) Moderate Risk (3-10%) High Risk (>10%)
Eastern Mediterranean, Southeast-Asla, Malay Pem.nsula,
North America, Western Middle East, A0cealrju:/ :\‘sla m;s (TxcldU)d Is ngb
Europe, Australia i wustralia/New Zealand), Sub-
Rend it Saharan Africa, South America,

Indian subcontinent, Asia the Caribbean

Non-Reactive Serology: Sensitivity 92%; Specificity 88%

Monitor* PHOL will expedite test results for samples which are indicated to be from a COVID-19 positive patient. The

expedited turn around time is 24h from receiving specimen but may be up to 72h including transit time.

IMPORTANT: Strongyloides serology results will appear in ConnectingOntario under the “Other” tab of
y results, not s

Reactive/Intermediate

iasis an i is is typically
Immunosuppression can lead to parasite dissemination. Signs and symptoms include diarrhea, pneumonia,
central nervous system disease and gi gative or polymicrobial b i ious disease
Ivermectin 200mcg/kg PO x 1 dose, B d for any ez
repeat the following day

(2 doses total)

Ivermectin: Round dose to nearest 3mg. Dosage based on actual body weight. Adverse effects are generally
mild and include pruritis and gastrointestinal upset.

Figure 1. Recommendations for Strongyloides Stercoralis Screening and Treatment in Patients Who Are Candidates
to Receive Imnmunomodulatory Therapies for Treatment of COVID-19

Recommendations are for moderately or critically ill patients.*Monitor for signs and symptoms of strongyloidiasis/
hyperinfection.

The prevalence of strongyloidiasis in Canada is not well described, but the Committee
to Advise on Tropical Medicine and Travel (CATMAT) estimates that as many as 2.5
million individuals in Canada have simple intestinal strongyloidiasis.* In 2016, CATMAT
noted that almost 7 million Canadians are foreign-born, and 85% of this population are
from a country where S. stercoralis is endemic. Moreover, in Ontario, the geographic
epidemiologicrisk factors that place patients at moderate or high risk of strongyloidiasis
may be more prevalent in communities that have been disproportionately impacted
by the COVID-19 pandemic.®

Step 1 — Epidemiologic Risk Assessment

As outlined in Figure 1, perform an epidemiologic risk assessment based on country
of prior residence or extended exposure. “Extended exposure” is generally considered
at least 6 months of cumulative residence within a region.*° Low epidemiologic risk is
considered less than 3% risk of infection based on exposure, whereas moderate risk is
3-10%, and high risk is greater than 10%.

Patients at low epidemiologic risk of strongyloidiasis should not have further
investigations unless there is clinical suspicion of S. stercoralis hyperinfection (see
below). Patients at moderate or high epidemiologic risk of strongyloidiasis should
proceed to serological testing.

Note that we assume that the dose of corticosteroid recommended in COVID-19 infection
is similar to the CATMAT cutoff for increased risk of hyperinfection and dissemination
of “equivalent to 20mg/day of prednisone for > 2 weeks”. Hyperinfection syndrome
and disseminated disease has been reported with a range of corticosteroid doses and
durations, and it is unknown whether concomitant immunosuppressive therapies
contribute to a higher relative risk of hyperinfection and disseminated disease.
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Step 2 — Send Strongyloides Serology

Although S. stercoralis testing is ideally performed prior to immunosuppression, this is
rarely possible in patients with COVID-19. Patients at moderate or high epidemiologic
risk should have Strongyloides serology performed as soon as possible, even if
immunosuppression has already been initiated.

In Ontario, STAT Strongyloides serology should be sent to the Public Health Ontario
Laboratory (PHOL) indicating that it is from a “COVID-positive patient”. Expected
laboratory turnaround time is currently 24 hours, and we recommend waiting for
strongyloides serology results before initiating ivermectin, given its limited supply
(see “Practical Considerations”).

Although CATMAT guidelines recommend sending both strongyloides serology and
stool ova and parasites (OAP), screening with the latter may only result as positive
if the patient has a larger burden of infection (e.g., is symptomatic or already
experiencing hyperinfection syndrome). Clinicians should note that patients with
COVID-19 who also have signs/symptoms of more severe forms of strongyloidiasis will
require additional diagnostic testing (4). If there is a strong suspicion of strongyloides
hyperinfection at the time of initial COVID-19 presentation (often recognized by
unexplained recurrent gram-negative bacteremia, possible pulmonary infiltrates +/-
eosinophilia), ID consultation is recommended.

Step 3 — Treat Patients with Reactive or Indeterminate Strongyloides Serology

Strongyloides serology will appear in “Lab and Pathology Results” under the “Other”
tab of ConnectingOntario rather than “Microbiology”. Strongyloides serology by ELISA
performed by PHOL has a sensitivity of 92%, and a specificity of 88%.* A patient with
an 18% pretest probability of having chronic strongyloides infection, for example (the
highest reported approximate prevalence of any country), has a 1.4% false negative
probability. Therefore, a non-reactive serology result is sufficient to rule out the need
for empiric treatment of chronic strongyloides infection, and a reactive serology result
is sufficient to treat with ivermectin. We are also recommending treating patients
with indeterminate serology results.

Asymptomatic strongyloidiasis is treated with two weight-based doses of ivermectin
(200 mcg/kg) rounded to the nearest multiple of 3mg, although recent evidence
suggests that a single dose may be sufficient in some cases.!? The two doses should
be administered on consecutive days (day 1 and 2) to ensure full treatment. Although
guidelines recommend a second dose on day 14,* we are currently recommending
consecutive days of treatment to ensure patients get a second dose in spite of the
current healthcare system challenges.

Patients with non-reactive Strongyloides serology should continue to be monitored
for S. stercoralis hyperinfection with or without disseminated strongyloidiasis, based
on clinical findings (see below).

Clinical Findings that are Suspicious for Hyperinfection Syndrome or Disseminated
Strongyloidiasis

In patients with impaired immunity, patients with chronic S. stercoralis infection
may have “accelerated auto-infection”, known as hyperinfection. They may also
have disseminated disease wherein larvae may migrate outside their usual anatomic
reservoirs of the gastrointestinal (Gl) tract and lungs, resulting in disseminated disease.
The migration of the parasite may present as diarrhea, pneumonia, central nervous
system infection, or polymicrobial or gram-negative recurrent bacteremia and sepsis.
Although chronic strongyloidiasis is often associated with eosinophilia, eosinophilia
may not be present once the patient progresses to disseminated disease.
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When to Seek ID or Tropical Medicine Expert Consultation

Specialist consultation should be obtained if there is any concern for hyperinfection
syndrome with or without dissemination. Clinicians should also consult ID or tropical
medicine experts for recommendations on strongyloides treatment in patients from
West and Central Africa (areas endemic with Loa loa) due to the risk of severe and
possible fatal reactions if ivermectin is administered with concurrent untreated loiasis.*

Practical Considerations

Complications of Ivermectin Use

Ivermectin is generally well tolerated, particularly with the dosing regimens used in the
treatment of asymptomatic and mild strongyloides infection. However, occasionally
cause skin rash, nausea, vomiting, diarrhea, hepatotoxicity, and neurologic adverse
events (including seizures and confusion).%3

Serologic Testing and Expected Turnaround Time During Pandemic

The recommended test for the purposes of screening for strongyloidiasis (including
asymptomatic infection) is S. stercoralis 1gG serology, available through Public Health
Ontario Laboratory Services (PHOL).** The usual turnaround time for the result is
approximately 7-10 days from receipt by PHOL. Therefore, prior to the pandemic, it
was recommended that a pending test result should not preclude empiric ivermectin
therapy for patients undergoing immunosuppression who are at very high risk
of disseminated strongyloides. During the third wave of the pandemic, PHOL will
expediting Strongyloides serology testing if the specimen is clearly marked as coming
from a “COVID-19 positive patient”. Strongyloides serology results (as mentioned
above) will appear in Lab and Pathology Results of ConnectingOntario under “Other”
rather than Microbiology. The estimated turnaround time for expedited testing is 24
hours from receipt by the laboratory. This lab strategy will help to preserve the limited
provincial supply of ivermectin, while ensuring that patients who are at the highest
risk of progression to hyperinfection are identified as quickly as possible.

Limited Supply of lvermectin in Canada

Since January 21, 2021, Canadian ivermectin supply has been limited (personal
communication, Merck Canada). Therefore, clinicians are encouraged to use
ivermectin only when necessary for evidence-based clinical indications, and may need
to be prepared to consider using substitute agents if ivermectin is no longer locally
available. If substitution is required, consultation with pharmacists and physicians
specialized in ID or tropical medicine is recommended.

In a drug shortage scenario, ivermectin should be reserved for the following
strongyloides indications, in the following order, based on the “Ethical framework for
drug shortages that occur during the COVID-19 pandemic in Ontario”:*®

Stage 1

Conserve existing drug supply and consider empiric therapy for very high epidemiologic
risk patients (e.g., prior to availability of serology results).

Stage 2

Only treat patients who are asymptomatic for strongyloides with positive serology
results and those patients with strongyloides hyperinfection and disseminated disease.

Stage 3

Only treat patients with symptomatic strongyloides infection or highest risk to progress
(e.g., critically ill and receiving both dexamethasone and tocilizumab) to strongyloides
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hyperinfection and disseminated disease.

Recommendations

Please see the section below entitled “Methods Used for this Scientific Brief” for a
description of COVID-19 ilness severity criteria.

Patients at increased epidemiologic risk for Strongyloides stercoralis infection and
admitted to hospital for COVID-19 treatment should have Strongyloides serology
performed. If serology is reactive or indeterminate and the patient has asymptomatic
strongyloidiasis, they should receive two doses of ivermectin 200 mcg/kg. Patients
who have symptomatic strongyloidiasis should receive ivermectin in consultation with
an ID physician.

Methods Used for This Science Brief

The literature search for this topic was last updated on April 28, 2021.

For therapeutic recommendations, we used the following definitions for COVID-19
disease severity:

Critically Ill

Patients requiring ventilatory and/or circulatory support, including high-flow nasal
oxygen, non-invasive ventilation, invasive mechanical ventilation, or extracorporeal
membrane oxygenation. These patients are usually managed in an intensive care setting.

Moderately Il

Patients newly requiring low-flow supplemental oxygen. These patients are usually
managed in hospital wards.

Mildly 111

Patients who do not require new or additional supplemental oxygen from their
baseline status, intravenous fluids, or other physiological support. These patients are
usually managed in an ambulatory/outpatient setting.
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