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Abstract:

Objective: Measurement of salivary glucocorticoids is an accepted method for testing adrenal
function but there is little data on stability during home collection. Current salivary collection
techniques require active participation or present a choking hazard and are unsuitable for
young children. We sought to: compare different salivary collection methods; assess stability
of salivary glucocorticoids under conditions replicating home collection; assess patient
tolerability and caregiver acceptability of a salivary collection device for young children, a
swab encased in an infant pacifier (SaliPac™).

Methods: Six healthy adults collected salivary samples using a Salivette® Cortisol, passive
drool and SalivaBio at night, waking and 3pm for five days. Time to collect 1ml saliva using the
SalivaBio and SaliPac and caregiver acceptability were assessed in 30 children <6 years. Saliva
was stored at 4°C, room temperature and 50°C for 24, 48, 72 hours and a week to replicate
potential postage conditions. Salivary cortisol and cortisone concentrations were measured
by mass spectrometry.

Results: There was no difference in salivary glucocorticoid concentrations using the three
collection methods. Salivary cortisol and cortisone were stable for 72 hours at room
temperature and 4°C, and repeated freeze-thaw cycles did not cause significant degradation.
In children <6 years the SalivaBio and SaliPac were well tolerated and collected sufficient
saliva for salivary steroid analysis in <4 minutes.

Conclusions: Salivette, passive drool and SalivaBio collect samples with comparable salivary
cortisol and cortisone concentrations, which are stable under conditions replicating home

collection. SaliPac is an acceptable device for salivary sampling in young children.
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Introduction:

The measurement of glucocorticoids in salivary samples is becoming an accepted method for
diagnosing adrenal insufficiency and Cushing’s syndrome (1, 2, 3). In the salivary gland,
plasma free cortisol is rapidly converted to inactive cortisone by 116-hydroxysteroid
dehydrogenase-type-2 and there is a close correlation between biologically active free serum
cortisol and salivary cortisol and cortisone (4, 5). Salivary sampling offers a non-invasive
collection technique, enabling home sampling with postage to the laboratory, facilitating
tailored capture of steroid circadian rhythm and an improved patient experience (6). Salivary
measurement allows assessment of adrenal status in patients with altered cortisol binding
proteins, where total serum cortisol is difficult to interpret, such as pregnancy, liver disease

and oral contraceptive pill users (1).

There are numerous salivary collection techniques using both absorptive methods (cotton
buds, filter paper, eye sponges, cotton dental rolls, generic swabs and specialised swabs) and
aspiration (pipette and syringe connected to tubing). The Salivette® (Sarstedt, Germany) and
passive drool are widely used (7, 8), with Salivette® Cortisol (Sarstedt, Germany) developed
in response to studies demonstrating that cotton significantly compromises salivary cortisol
samples (6, 9, 10). The Salivette presents a choking hazard and both Salivette and passive
drool require active patient participation, making them unsuitable for young children.
Aspiration is reported to result in high rates of insufficient salivary volumes for analysis and
risks damaging delicate mucous membranes leading to blood contaminated samples (6, 11).
Our experience is that children younger than six years are unlikely to comply with passive

drooling. The SalivaBio Infants and Children’s swabs (Salimetrics, USA) are synthetic and
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intended for children aged under six months and six months to six years respectively;

however, there is a paucity of data on their efficacy, reliability, and tolerability (6, 12).

Accurate diagnostic screening for hypo- and hyper-cortisolism requires sampling outside of
traditional working hours, either first thing in the morning for adrenal insufficiency or last
thing at night for Cushing’s. Early morning serum cortisol as a screening test for adrenal
insufficiency is flawed as there is a requirement for the patient to attend a healthcare setting
for testing, by which time the natural cortisol peak experienced soon after waking is waning.
This results in poor predictive value, leading to recommendations for time- and resource-
consuming invasive diagnostic tests (13). It is therefore impractical to use venous sampling in
many settings and home collection of salivary glucocorticoids, with postage of samples to the
laboratory, addresses this issue. Previously published work has reported no significant change
in salivary cortisol concentration when stored at 4°C or 20°C for up to 84 days, but that salivary
steroids are more stable when stored refrigerated compared to room temperature (14, 15).
To our knowledge there are no publications reporting salivary cortisone sample stability. To
facilitate the global utility of salivary steroid measurement, with collection in rural and remote
settings, data are required on the stability of both salivary glucocorticoids stored under

different conditions and temperatures.

There is increasing recognition of the risk of adrenal insufficiency due to glucocorticoid
suppression in neonates and children (16, 17, 18). Furthermore, with both steroid
prescriptions and requests for adrenal function testing rising in the paediatric population (19,
20), there is a requirement for a simple, effective and patient friendly screening test for

adrenal insufficiency suitable for infants and young children. Lack of a robust validated
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salivary collection technique for this cohort has hampered salivary steroid research,
specifically, the construction of paediatric normative reference data. The ability to measure
salivary steroids in this young cohort would facilitate diagnosis of adrenal insufficiency, but a

safe and reliable method for collecting saliva is required.

To support the development of paediatric salivary steroid measurement, we have
investigated different collection methods and salivary glucocorticoid stability under

conditions simulating home collection.

Methods

Salivary steroid collection techniques studied: We studied three salivary collection
techniques: Salivette Cortisol (Figure 1a), passive drool (Figure 1b) and SalivaBio (Figure 1c).
The Salivette® Cortisol swab (Sarstedt, Germany) is a biocompatible synthetic fibre roll
chewed for two minutes then placed in a transportation tube. In the laboratory, the Salivette
is centrifuged in the transportation tube at 1,500-3,000g for ten minutes at 4°C. The saliva is
frozen, preventing bacterial growth, until analysis (21). Passive drool uses a straw or collection
aid to guide saliva into a receptacle with volume markers (22). Saliva is viscous and contains
air bubbles, making it difficult to gauge the exact volume collected by passive drool (23). The
SalivaBio (Salimetrics, USA), is a 12cm synthetic non-cotton polymer swab. Approximately
2cmiis placed in the mouth with the other end held by the patient or caregiver until the lower
third is saturated, taking on average 2.5 minutes (24). The SalivaBio is centrifuged after

collection in a ‘swab basket’ allowing drainage of saliva through the bottom of the tube.
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Salivary collection technique comparison study: To compare the different techniques we
conducted a prospective study in six healthy adult volunteers. The exclusion criteria were:
pregnancy; known alcohol or drug misuse; current or recent (within six months) smoker or
vaper; symptoms of uncontrolled infection, past or present history of salivary gland or oral
mucosal pathology; protein losing disorders; liver disease; current or recent treatment with
any formulation of glucocorticoids or drugs known to affect cortisol binding globulin including
oestrogen, loperamide and opiates; recent liquorice ingestion; or history of hypothalmo-
pituitary-adrenal axis pathology. We provided participants with Salivette Cortisol swabs,
SalivaBio swabs, passive drool kits (SaliCap (IBL international, Germany)) and written
instructions. Participants provided salivary samples using each of the techniques, in a
randomised pre-determined order, at three specified time points: awakening, 3pm and on
retiring for bed, on five days (45 samples per participant). We asked participants not to eat,
drink, brush or floss their teeth for 60 minutes prior to sampling. Samples collected at home
were immediately refrigerated, then centrifuged and the saliva frozen in the laboratory the

following day until thawing for batch analysis.

Development of a new salivary collection technique for young children — SaliPac™: We
modified the SalivaBio swab to create an alternative collection method for use in neonates,
infants and young children, the SaliPac™ (Figure 2). Using sterile scissors, we cut 8cm of the
swab and made a 1cm incision in the pacifier teat, securing the swab within the teat with
5mm protruding to facilitate salivary absorption. An indicator line was added at 6cm using a
chromatography pen providing a visual prompt at ~1mL of saliva collected. In a pilot study we

compared the salivary cortisol and cortisone levels after collection with the SaliPac and
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SalivaBio and found SalivaBio modification and introduction of the pacifier did not impact

salivary glucocorticoid recovery.

Salivary steroid stability and freeze-thaw studies: To mimic postage of salivary samples to a
central laboratory we examined the effects of time and temperature on salivary steroid
stability. We provided the same six healthy adult volunteers with SaliCaps to collect saliva by
passive drool at 9am or 4pm. Saliva was separated into 16 aliquots by pipetting a minimum
of 250ul onto a SalivaBio swab in a transportation tube. Four reference samples from each
participant were immediately frozen at -80°C (time zero) and other samples stored at either
4°C, room temperature or 50°C for 24 hours, 48 hours, 72 hours or one week and then frozen.
Additionally, we examined salivary glucocorticoids stability after one, two, three and four
freeze-thaw cycles. Each thaw was for one hour and each freeze cycle lasted one hour at -

80°C.

Salivary cortisol and cortisone assay: We quantified salivary cortisol and cortisone in all the
salivary samples by liquid chromatography-tandem mass spectrometry (LCMS) using a Waters
Xevo TQ-MS mass spectrometer and a Waters Aquity LC system with electrospray source
operated in positive-ionization mode. For both salivary glucocorticoids lower limits of
quantitation were 0.83 nmol/L. Inter-assay coefficient of variability (CV) were 9.7% and 10.3%
and intra-assay CV were 9.3% and 7.9% at <2.76-52.42 nmol/L of salivary cortisol and 2.76-

96.57 nmol/L of cortisone, respectively (25, 26).

SalivaBio and SaliPac feasibility study: A prospective single site, feasibility study in young

children to assess the utility and tolerability of the SalivaBio and SalivaBio + pacifier (SaliPac)
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was performed. Our objectives were to determine whether the devices can collect 0.2ml of
saliva, the minimum salivary volume required for LCMS analysis, in an acceptable time frame;
and determine participant acceptability and ease of use for caregivers. We recruited 30
children under six years from the outpatient department or inpatient wards at Sheffield
Children’s NHS Foundation Trust, UK; six from each age band: <6 months, 6-12 months, 1-2
years, 2-3 years and 3-5 years. Participants were excluded only if they had a mouth pathology
precluding painless salivary collection. Data were collected on previous or current pacifier
use, finger/thumb sucking, breastfeeding and whether the participant was being fed by
nasogastric tube. Participants sampled using the SalivaBio and SaliPac in a pre-determined
randomised order. The salivary samples were collected by the caregiver with a member of
the study team timing the collection and noting any difficulties. We recorded two timings:
first, the total time taken from the swab entering the child’s mouth to the indicator line
moving (i.e., completion of the 1ml sampling) which we have called “real-world collection
time”. This represents the length of time for a salivary collection when undertaken at home,
inclusive of any additional time e.g., when the child spits out the swab or refuses to have it
back in their mouth. The second timing was the time taken for the indicator line to move, but
with the clock stopped each time the device was expelled from the mouth. We called this
“actual collection time” as it reflects solely the time taken for the swab to absorb 1mL of
saliva. The difference in real-world and actual collection times was used as a surrogate marker
of device tolerability. We randomly selected ten participants to simulate home conditions by
carrying out sampling using only our instruction leaflet, with no guidance from the study
team. Following collection, we reweighed the swabs (on a single set of calibrated three
decimal place scales), allowing volume of saliva to be calculated from the difference in mass

of the tube before and after collection. Caregivers were asked to complete a simple 21-
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guestion questionnaire developed in-house [(supplementary material(27)] to assess the

acceptability of the collection techniques.

Ethics: The studies were approved by the Yorkshire and Humber Sheffield Research Ethics
committee and written informed consent obtained from all caregivers. ClinicalTrails.gov

NCT05350982.

Statistical analysis: The data were analysed using IBM® SPSS® Statistics (version 27).
Differences in collection techniques were quantified by pairwise comparison, using a one
samples t-test on both pairs. Statistical significance was set at 5% (p<0.05). Mean, standard
deviation (SD) and range for binary outcomes and medians in cases of skewed distribution
were calculated. Percentage median differences were used to compare samples collected in
the stability study. A practical limit of >10% of baseline concentration was considered as
clinically significant degradation as this exceeds the inter-assay CV for the assays. Percentage
median difference was calculated for non-binary results requiring comparison to baseline
concentration. Paired samples t-test were used to compare effect of storage conditions on

baseline salivary steroid concentration.

Results

Salivary collection technique comparison study: The six healthy adult volunteers (2F) who
participated in the cross validation and stability studies had a mean age of 46 years (range 32-
63). A total of 270 salivary samples, 45 from each of the six participants, were collected. We

compared salivary cortisol and cortisone values from the three techniques (Table 1) and found

10
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no significant difference. When comparing SalivaBio and Salivette there was a mean
difference of -0.226 nmol/L (95% CI -0.957 to 0.410) and -1.516 nmol/L (95% Cl -4.242 to
1.210) in the measurement of salivary cortisol and cortisone, respectively. The comparison
between SalivaBio and passive drool produced a mean difference of -0.751 nmol/L (95% ClI -
2.928 to 1.425) and 0.871 nmol/L (95% Cl -3.001 to 4.745) in salivary cortisol and cortisone,
respectively. The mean differences for salivary cortisol and cortisone when collected using
the Salivette and passive drool were 0.214 nmol/L (95% CI -1.087 to 1.729) and 1.029 nmol/L

(95% Cl -2.280 to 4.338) respectively.

Salivary steroid stability and freeze-thaw studies: We collected 96 samples in total; 24 stored
for each of the following times: 24, 48, 72 hours and one week; and 32 at each of the following
conditions: room temperature (RT); refrigerated or 50°C. The mean salivary cortisol and
cortisone concentration of the reference samples frozen immediately after collection were
3.675 nmol/L (SD 1.914) and 21.70 nmol/L (SD 8.21) respectively. Overall time and
temperature increased degradation of salivary glucocorticoids (Figure 3). A significant
difference in mean salivary cortisol, indicating statistically significant degradation, was
observed in samples stored at both RT (p=0.041) and 50°C (p=0.044) for one week (Table 2).
Salivary cortisone showed significant degradation at all time points at 50°C (p=0.048 at 24
hours, p=0.002 at 48 hours, p=0.009 at 72 hours and p=0.012 at one week) and when stored
at RT for a week (p=0.012) (Table 3). There was a less than 10% median change in salivary
cortisol out to a week for samples kept at RT (% median change (95% Cl) -2.02% (1.61-9.75))
and refrigerated (-8.82% (-2.22 to -22.99)). This was similar for samples stored at 50°C until
72 hours (-6.54% (-0.10 to -20.62)), but by a week there was significant degradation (-20.99%

(-2.5to-31.14)). Salivary cortisone degraded faster than salivary cortisol at 50°C with samples

11
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having a greater than 10% median change by 48 hours (-11.74% (-7.54 to -16.62)) and showing
marked degradation by one week (-25.62% (-19.80 to -42.39)). Salivary cortisone samples
showed minimal degradation when refrigerated out to a week (-3.40 (-0.63 to -12.32) and at
RT for 72 hours (-5.27 (-3.08 to -13.02)) but had degraded by just over 10% median change by
one week (-10.83% (-8.02 to -14.23)). Repeated freeze-thaw cycles did not result in significant
degradation with the maximum median change in cortisol -2.69% (-18.5 to -3.29) and in

cortisone -1.69% (-12.21 to -3.45), both following four cycles (Figure 4).

SalivaBio and SaliPac feasibility study: All 30 children (13F) recruited to our paediatric
feasibility study successfully completed their visits. Participants had a mean age of 1.98 years
(SD 1.6 years, range 11 days to 5 years 10 months). Half of the participants had used a pacifier
(30% currently) for an average of 14 months. Two children were currently finger or thumb
suckers (none with a past history). Breastfed children made up 40% of the cohort (15%
currently) with a mean duration of 6.9 months (range 11 days to 19 months). One child had a
nasogastric tube in situ. Four caregivers did not wish their child to trial the SaliPac, all from
the group who had never used a pacifier, resulting in data from 30 samplings using the
SalivaBio and 26 with the SaliPac. The required minimum volume of 0.2ml of saliva was
collected in all 56 samplings. The full 1ml was collected in 47 (84%) samplings, >0.8ml in 52
(93%) with the smallest volume, 0.34 ml, collected from a sleeping child. Previous or current
pacifier use significantly shortened time to collect 1ml of saliva (p=0.021), but a history of
breastfeeding or finger/thumb sucking did not have an impact. The mean time to collect ~1ml
of saliva (time to indicator change) using the SalivaBio was 122 seconds (SD 37, range 42-210)

and 132 seconds (SD 31, range 73-229) using the SaliPac. There were no significant differences
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in collection times between the two devices overall (p=0.319) or using the “real-world” versus

“actual” collection times (p=0.146) (Table 4).

Questionnaire analysis demonstrated that all caregivers thought the salivary collection time
was acceptable for both devices (mean score 10/10). Of the 26 who sampled using both, 21
stated they preferred the SaliPac, three the SalivaBio and two reported no preference. Three
commented that the SaliPac “looked safer”. Caregivers reported a high level of acceptability
for both SalivaBio (mean score of 8.2/10 (range 7-10)) and SaliPac (9.8/10 (range 8-10)) and
collection to be easy using both devices (SalivaBio mean score 8.2/10 (range 6-10), SaliPac 9.2
(range 8-10)) (Table 5). All caregivers felt confident overseeing a salivary collection from their

child at home using our Patient Information Leaflet.

Discussion

Our studies have demonstrated no significant difference in salivary cortisol or cortisone when
collected using the commonly used techniques: Salivette, passive drool, and SalivaBio. We
found salivary glucocorticoids degrade over time at the highest temperature studied (50°C)
but demonstrate good stability of up to a week when kept at room temperature or
refrigerated. Salivary glucocorticoids were unaffected by repeated freeze-thaw cycles. The
SalivaBio swab, and our modified SaliPac, collected sufficient saliva for glucocorticoid analysis
in under four minutes in all participants, and in two minutes in the majority. Both were well
tolerated by the children and acceptable to caregivers, who felt confident that they could

successfully perform home salivary collection.

13
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Stability of salivary cortisol collected by Salivette, and passive drool has been demonstrated
previously under a variety of storage conditions (laboratory and domestic freezer,
refrigerated and room temperature), with the optimum storage condition room temperature
(typically 20-23 °C) (14, 15). Salivary cortisol remains stable for at least 72 hours, with some
studies reporting minimal degradation out to a week and far beyond (14, 15, 28, 29). To our
knowledge there are no studies reporting stability of salivary cortisone, saliva collected using
a SalivaBio swab or salivary glucocorticoids analysed by gold standard LCMS methodology.
Cortisone is emerging as the preferred salivary biomarker in adrenal insufficiency, as it better
reflects plasma free cortisol, is the more abundant salivary glucocorticoid and demonstrates
greater sensitivity at low serum cortisol levels (4, 5). Our work has demonstrated salivary
cortisone stability, especially when refrigerated, or for at least 72 hours at room temperature,
providing reassurance that patients being investigated for hypo- or hypercortisolism can
collect samples at home and post them back to the laboratory for analysis. Previous studies
have shown repeated freeze-thaw cycles do not accelerate degradation of salivary cortisol,
although good laboratory practice dictates these should be kept to a minimum (18,20). We
have demonstrated this for salivary cortisol and cortisone facilitating global utility of salivary
glucocorticoid use. Samples taken in rural, remote or resource poor settings can be posted to
the local healthcare provider, frozen, then posted on to a central laboratory, where they may

be refrozen before LCMS analysis.

Other groups have recognised the requirement for a simple, patient friendly and effective
salivary screening test for adrenal insufficiency suitable for infants and young children. A
recent study described a pacifier based salivary collection device but it was unable to collect

saliva successfully from children under five months of age (15). Sorbettes (eye sponges) were

14
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used previously for paediatric salivary collection, however the cotton material was found to
bind salivary cortisol (30). Pipettes have been trialled but either required a salivary stimulant
or failed to collect successfully in neonates (31, 32). One study investigated a pipette for home
use but 16% of participants disliked the technique and no one collected the required 0.5mL
(33). Universal cotton swabs have been used in clinical studies with varying success. One study
tested them in 65 extreme premature infants, however the method required four swabs
placed sequentially in the mouth for 1-2 minutes and 15% collected insufficient volumes for
analysis (34). Cotton is now widely acknowledged to be an inappropriate material for salivary
glucocorticoid collection (6, 9, 10). The SalivaBio and our modification, the SaliPac, provide
easy, efficient and well tolerated methods to collect saliva samples from neonates, infants
and young children addressing the unmet needs of current collection techniques. They could
also have utility in adult cohorts where salivary collection may be challenging e.g., patients
with altered cognition such as those with dementia or learning difficulties; or reduced

conscious level such as those on intensive care.

Home salivary collection can reduce the need for hospital visits and facilitate collection of
multiple timed samples. For the widespread clinical adoption of salivary glucocorticoids in the
assessment of adrenal function, patients and their caregivers need to be able to comply with
home testing protocols and post the samples back to the hospital/laboratory. A recent study
of 19 healthy adults (mean age 42 years, 50% female) required to collect four salivary samples
per day over three consecutive days and at two time points, reported high levels of
adherence; with 95% adhering to the correct number of samples in the protocol and 84% to
the specified timings (three on or soon after awakening and one on retiring for bed) (35).

Other studies of home salivary collection in adults have shown similar results, with good

15
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compliance and high rates of acceptability (36, 37) and studies in children have reported levels

of compliance above 90% in participants as young as 3.5 years (38, 39).

There are limitations of our studies. We analysed the impact of temperature and time on
salivary steroid stability, but did not combine storage conditions to mimic real life, with
different conditions experienced during the journey from patient to assay platform. A
previous study reported no impact of combining different storage conditions (28). We chose
the extreme temperature of 50°C to investigate the effect of heat on salivary glucocorticoid
stability and extrapolate to the utility of posting samples in tropical climes. Future studies
should include more commonly encountered temperatures e.g., 30°C, 35°C and 40°C under
controlled conditions with a larger sample size. We excluded volunteers with conditions
known to alter cortisol measurements (e.g., liver disease and pregnancy). High sensitivity and
specificity have been demonstrated between salivary and serum cortisol levels in pregnancy
and in those taking oestrogen containing contraceptive medication, and it is generally
acknowledged that salivary measurement facilitates adrenal assessment in patients with
altered cortisol binding proteins (1, 40, 41, 42). However we acknowledge that to assess the
future utility of salivary glucocorticoids in the screening and diagnosis of adrenal dysfunction
these groups would need to be studied. Although we attempted to recreate home conditions
for a cohort of participants and sought information about caregiver confidence performing
collections using the SalivaBio and SaliPac at home, caregiver numbers were small and all
visits were conducted in hospital. Whilst this detailed study on practicalities and techniques
provides the evidence that home measurement is possible, a further study involving a larger
number of caregivers, and conducted in the home setting, is required to test instructions to

caregivers and establish whether “real home” conditions yield similar results.
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In conclusion, we have demonstrated no difference in salivary glucocorticoid concentrations
collected using devices designed for very young children compared with the standard salivary
collection techniques of Salivette and passive drool. Both salivary cortisol and cortisone are
stable refrigerated and at room temperature to 72 hours and beyond, but salivary cortisone
rapidly degrades at extreme high temperatures. The SalivaBio alone and contained in our
novel modification, the SaliPac™, collect sufficient salivary volumes for steroid analysis in
under four minutes, are easy to use and acceptable to children and caregivers. Our studies
provide data to support the use of these salivary collection techniques in patients under six
years of age, both for clinical indications and in research settings, enabling the construction
of normative reference ranges in young children and the study of paediatric adrenal function

in disease states.
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Figure Legends:

Figure 1. Salivary collection techniques: 1a. Salivette® Cortisol (Sarstedt, Germany), 1b.

Passive drool (Salicap, IBL International, Germany) and 1c. SalivaBio swab (Salimetrics, USA).

Figure 2. SaliPac™ salivary collection device: (a) SalivaBio swab (Salimetrics, California,
USA); (b) indicator line and (c) plastic back cover. Indicator line drawn to allow

approximately 1mL of salivary collection.

Figure 3. Median % change in salivary cortisol (a) and salivary cortisone (b) concentration
when stored refrigerated, frozen and at room temperature over the one-week study
period. Glucocorticoid concentration measured in nmol/L. Changes in concentration are
compared to the mean values from the reference samples frozen immediately after
collection (salivary cortisol 3.675 nmol/L and salivary cortisone 21.7 nmol/L). The dashed

lines at 10% degradation indicate the cut off set as acceptable stability.

Figure 4. Median % change in salivary cortisol (a) and salivary cortisone (b) concentration
following four freeze-thaw cycles. Glucocorticoid concentration measured in nmol/L.
Changes in concentration are compared to the mean values from the reference samples
frozen immediately after collection (salivary cortisol 3.675 nmol/L and salivary cortisone
21.7 nmol/L). The dashed lines at 10% degradation indicate the cut off set as acceptable

stability.
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Tables:

Table 1. Comparison of salivary glucocorticoid levels following collection using three

salivary collection techniques: Salivette® Cortisol (Sarstedt, Germany), passive drool

(Salicap, IBL International, Germany) and SalivaBio (Salimetrics, USA). N=270 salivary

samples, 90 collected using each collection technique, taken from six healthy adult

volunteers.
Salivar . ] 95%
.y . Saliva collection Mean Standard >
Glucocorticoid ) ] ., Confidence
techniques compared Difference Deviation
(nmol/L) Interval
SalivaBio vs Salivette -0.226 0.915 -0.957 to 0.410
Cortisol SalivaBio vs Passive Drool -0.751 2.834 -2.928 to 1.425
Salivette vs Passive Drool 0.214 1.301 -1.087 to 1.729
SalivaBio vs Salivette -1.516 3.548 -4.242 t0 1.210
Cortisone SalivaBio vs Passive Drool 0.871 5.140 -3.001 to 4.745
Salivette vs Passive Drool 1.029 3.309 -2.280to 4.338
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575 Table 2. Salivary cortisol concentrations following storage under different time and

576  temperature conditions. Salivary cortisol stored on a SalivaBio swab (Salimetrics, USA).
577  N=96 salivary samples taken from six healthy adult volunteers. Baseline denotes the mean
578  salivary cortisol value from the reference samples, 3.675 nmol/L. *indicates a statistically

579  significant difference.

Storage temperature

Time at Salivary
- o Room o
storage cortisol 4°C 50°C
temperature
temperature (nmol/L)
Mean £ SD 3.523 +1.866 3.662 +2.099 3.545 + 1.855
% Difference from
24 hours -2.90% -3.51% -5.77%
baseline
p-value 0.086 0.928 0.318
Mean £ SD 3.465 + 2.005 3.430 + 1.890 3.435 +1.999
% Difference from
48 hours -6.33% -6.94% -5.58%
baseline
p-value 0.083 0.060 0.055
Mean £ SD 3.577 £1.902 3.470+1.877 3.362 +1.847
% Difference from
72 hours -3.71% -5.66% -6.54%
baseline
p-value 0.352 0.066 0.090
Mean £ SD 3.357 £ 2.009 3.597 +1.932 2.962 + 1.469
% Difference from
1 week -8.82% -2.02% -20.09%
baseline
p-value 0.041* 0.458 0.044*
580
581
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588

589

590

Table 3. Salivary cortisone concentrations following storage under different time and

temperature conditions. Salivary cortisone stored on a SalivaBio swab (Salimetrics, USA).

N=96 salivary samples taken from six healthy adult volunteers. Baseline denotes the mean

salivary cortisone value from the reference samples, 21.70 nmol/L. *indicates a statistically

significant difference.

Storage temperature

Time in Salivar
vary 4°C Room o
storage cortisone 50°C
temperature
temperature (nmol/L)
+ + +
Mean + SD 21.040 £ 8.030 21.943 £9.436 20.430 £ 7.910
% Difference from -2.03% +1.27% -7.43%
24 hours .
baseline
0.232 0.737 0.048*
p-value
+ + +
Mean + SD 21.208 £ 8.551 20.528 £ 8.377 19.227 +7.749
% Difference from -4.24% -7.37% -11.74%
48 hours .
baseline
0.399 0.770 0.002*
p-value
+ + +
Mean + SD 20.903 £ 8.149 20.202 £7.762 18.963 + 7.601
% Difference from -5.10% -5.27% -14.12%
72 hours .
baseline
p-value 0.236 0.080 0.009*
Mean = SD 21.418 £ 8.609 19.575+7.155 15.490 + 5.950
% Difference from
1 week -3.40% -10.83% -25.62%
baseline
p-value 0.415 0.012* 0.012*
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Table 4. Comparison of the time taken to collect sufficient saliva for glucocorticoid

analysis from infants and young children using the SalivaBio (Salimetrics, USA) alone and

within the SaliPac, under hospital and simulated home conditions. “Real world time”

describes the total time taken in seconds from the swab entering the child’s mouth to the

caregiver completing the sampling and “actual collection time” the time taken to collect

1mL of saliva, with the timer stopped if the SaliPac or SalivaBio is expelled from the mouth.

*Denotes a statistically significant difference.

SalivaBio SaliPac
p-value
N=30 N=26
Mean Real world 122.30+37.33 131.58 +30.70
collection time (42— 210) (73— 229) 0.319
overall (seconds)
Mean Actual collection 118.87 + 32.42 131.38 +30.72
time T T 0.146
(seconds) (42 - 210) (73 —229)
. Mean Real world 120.50 + 33.04 135.19 £ 32.01 ,
HOSpltal collection time (42 - 189) (84 - 210) 0.321
(seconds)
Condition Mean Actual collection
+ +
e mezenamaen o
(seconds)
. Mean Real world 125.90 + 46.52 125.80 + 29.15
Simulated collection time (89 - 188) (81-172) 0.459
(seconds)
home Condition Mean Actual collection 124.88 + 45.58 122.78 + 28.06
time AN oo 0.952
(seconds) (89 - 188) (81-172)
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603  Table 5. Acceptability of salivary collection from infants and young children using the

604  SalivaBio (Salimetrics, USA) alone and within the SaliPac™, under hospital and stimulated

605 home conditions assessed by caregiver questionnaire. Ease of use assessed caregivers’

606  ability to complete salivary collection independently using a patient information leaflet.

607  *denotes a statistically significant difference.

SalivaBio SaliPac p-value
N=30 N=26
Ease of use score ® 8.2 9.8 0.012*
Acceptability score * 8.2 9.8 0.012*
Caregiver
Questionnaire Parent/carer
reference 3 22 0.001*
P (15%) (85%) '

Child preference 1 25 "

(4%) (96%) 0.001

608 a = Mean score out of 10.
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