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The Challenge

The COVID-19 pandemic has highlighted the need for medical providers, hospitals, commercial
establishments, airlines, and others to implement an effective screening system for potentially
infected persons entering their establishments?!. The goal is to be able to predict, in a non-invasive
manner, persons who may already be mildly symptomatic entering a place where others are at risk
for infection. Ebola outbreaks in the earlier part of the 21st century prompted the widespread use
of noncontact cutaneous infrared thermometers (NCIT) to screen large cohorts as it is rapid,
portable, does not require bodily contact, and does not cause discomfort to the individual being
tested. However, there is little actual data to support its use as an effective fever screening tool,
whether in a medical setting or a commercial setting.?

Studies have shown that handheld cutaneous infrared devices are less accurate than the tympanic
thermometer and other infrared systems for fever detection34%¢. A study in Singapore in February
2020 found the handheld cutaneous thermometers had a low sensitivity rate of 29.4% when
compared to the oral thermometer in detecting fevers.® Operator error and a multitude of
environmental variables can interfere with precision and accuracy. None of the infrared devices can
be used as a sole determinant of infection and are not intended to provide a diagnosis. Among
common NCIT instruments evaluated for their ability to measure temperature traceable to the
International Temperature Scale of 1990 (ITS-90), the majority performed outside the accuracy
range stated by their manufacturers and medical standard.”

Thermal imaging systems, performed with standing cameras that do not require the operator to be
in close contact with the person being evaluated, are used mainly for testing people in high
throughput areas like airports, businesses, and sporting events. They have greater precision and
accuracy than handheld devices, but require expertise, constant temperature environments, low
ambient humidity, an appropriate background, and the removal of anything obscuring the face, such
as masks and glasses. Therefore, they are mostly useful for triaging individuals for high
temperatures in large settings. As with other infrared devices, these systems will likely miss most
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individuals who are contagious, and other diagnostic methods are necessary, as many people with
viral infections can be contagious before they have a fever.?

Infrared thermometry does not reliably detect febrile patients, because its sensitivity is lower than
was expected in studies, and the positive predictive value is low with a lot of false positive results.
The gradient between cutaneous and core temperatures is markedly influenced by the patient’s age
and environment. Outdoor temperatures® have been defined as a confounding variable, along with
age and comorbidities such as vascular reactivity.1%1112 Gender may also be a confounding variable,
although evidence is weaker.1? Skin pigmentation does not appear to influence infrared
temperature measurements.!*

Finally, cutaneous temperatures do not identify pre-symptomatic or asymptomatic patients, and
while most patients with COVID-19 develop a fever, a significant portion do not. It is common for
hypothermic reactions as well as hyperthermic reactions to occur in the evolution of an infection.!
Negative readings with infrared may be accurate and reproducible but irrelevant if the patient does
not have a fever but has other symptoms or is pre-symptomatic. It is well known that patients
suffering from infections can be contagious without any significant symptoms. Thus, even accurate
temperature readings do not provide an assurance of safety.!® It may be that aggressive
temperature monitoring is a means of simply reducing anxiety in the population being tested and
easing fear by giving the illusion that an individual is not infected because their temperature
appears to be normal.

Regardless of the problems with mass NCIT screenings, the use of a screening technique is an easy
method when evaluating asymptomatic persons and can be useful if used intelligently as a simple
screen with appropriate follow up, including questionnaires about recent health history, contacts,
and an understanding of the variables that can make the NCIT screen unreliable.

Body Temperature Norms (Medline Plus, US Library of Medicine)

Normal body temperature varies by person, age, activity and time of day. The average normal body
temperature is generally accepted as 98.6 Fahrenheit (37.0 Celsius). Some studies have shown that
“normal” body temperature can have a wide range from 97 F (36.1 C) to 99 F (37.2 C). A
temperature over 100.4 F (38 C) most often means that a fever is present caused by an infection or
illness.

Benefits of Using NCITs as a Screen’®
e NCITs may be used to reduce cross-contamination risk and minimize the risk of spreading
disease.
e FEase of use.
e Ease of cleaning and disinfection of the devices.
o Rapidity of measurement.
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Limitations of NCITs

Close distance required to take the temperature may represent a risk of spreading disease
between the person using the device and the one being tested.

Environmental issues during the testing.

The manufacturer’s guidelines must be carefully followed for the use of all NCIT devices,
especially when a new device is being used.

False positive rates can be high, requiring follow-up and causing distress.

False “negative” results can be dangerous, causing false confidence in patients.
Temperature taking does not make a diagnosis: e.g. Infections can present without fever.
Dermal temperatures are lower than core body temperatures, and so a dermal temperature
of 99 degrees Fahrenheit may indicate a much higher core temperature which is more
reliable for detecting possible infection.

Requirements for Accurate Testing Using NCITs'"®"
Manufacturer’s guidelines and instructions must be strictly followed including the following:

Environment:

NCITs must be cleaned between uses according to instrument instructions. Most cannot be
immersed in water or other liquids.

Test in a draft free space out of direct sunlight and not close to radiant heat sources.
Environmental temperature should be between 60.8 and 104 degrees Fahrenheit and
relative humidity below 85%.

Place the instrument being used in the room where testing is done 10-30 minutes before
use.

Preparation of person being tested:

The person being tested should be quiet in the room for 15 minutes before testing,
especially if they have come in from a warm day or have been sitting in a hot car.

The forehead must be clean, dry and not blocked by hats or hair while testing.

Test area temperature can be increased or decreased by excessive clothing or head covers,
headbands or bandannas, or by facial cleansing products like cosmetic wipes, as well as
facial washing with cool or warm water prior to testing.

Facial makeup, sweat, sun exposure, anxiety, and sunscreen are examples of things that
can affect measuring temperature on the forehead.

The person being evaluated should wait at least 30 minutes in the testing area after
exercising, strenuous physical activity, bathing, or using hot or cold compresses on the face.
The tester should not assist in moving hair from the forehead as this is unnecessary
touching. If the patient is unable to move hair blocking the forehead, fresh gloves must be
worn and then removed after testing.

The patient should not be sitting or standing in direct sunlight during testing, or near air
conditioning vents.
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e Recent use of anti-inflammatory medications (e.g., NSAIDS), aspirin, and corticosteroids can
result in incorrect temperature results and should be considered when analyzing the
results.

o Testers must be aware that age and certain diseases such as cardiovascular disease or
systemic inflammation can interfere with accuracy of the NCIT.

Using the Instrument:
¢ Hold the sensing area perpendicular to the forehead and instruct the person to remain
stationary during testing.
e The sensing area of the NCIT should not be touched, and must be kept clean and dry, and
safely stored between tests.

Conclusions

Instruments are subject to the errors listed above and are not capable of detecting or confirming
infection.'® Further specific evaluation needs to take place after the NCIT determined temperature
has been confirmed by a more reliable estimate of core temperature. In a protected clinical setting,
oral temperatures can be performed, and a history taken to evaluate possible serious symptoms
and risk of the individual. Keeping in mind that a significant number of NCIT readings are falsely
positive, as well as a lesser number that result in false negative results, clinicians and other testers
need to be aware of the need to ensure appropriate follow up for the patient as well as
reassurance that the test does not mean that they have an infection. Specific antigen and antibody
testing must be performed in order to determine if there is infection present.

Clinical Advisory Feedback

Heraya desires to keep our clinical pathways and advisories customarily updated. If you wish to
provide additional input, please use the e-mail address listed below and identify which clinical
pathway or advisory you are referencing. Thank you for taking the time to give us your comments.

Clinical Services Department: cs@herayahealth.com

Disclaimer Notice

Heraya Health (Heraya) clinical pathways and advisories are a resource to assist clinicians and are
not intended to be nor should they be construed/used as medical advice. The pathways and
advisories contain information that may be helpful for clinicians and their patients to make informed
clinical decisions, but they cannot account for all clinical circumstances. Each patient presents with
specific clinical circumstances and values requiring individualized care which may warrant
adaptation from the pathway or advisory. Treatment decisions are made collaboratively by patients
and their practitioner after an assessment of the clinical condition, consideration of options for
treatment, any material risk, and an opportunity for the patient to ask any questions.

Heraya makes no representation and accepts no liability with respect to the content of any external
information cited or relied upon in the pathways or advisories. The presence of a particular
procedure or treatment modality in a clinical pathway or advisory does not constitute a
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representation or warranty that this service is covered by a patient’s benefit plan. The patient’s
benefit plan determines coverage.
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