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Cardiovascular diseases (CVD) are the number one cause of death globally, representing 30% of all deaths. Recent
data from the Hygia study in Spain shows that elevated blood pressure (BP) during sleep time represents a 2-fold increased
risk for an adverse event (i.e., heart attack, heart failure, or stroke), even when awake time BP is normal (Figure 1, ref. 1-3).
Additionally, survival of at-risk patients is increased up to 5-fold by the simple behavior change of ingesting BP medications
at bedtime instead of upon awaking (Figure 2)! Disruption of the body’s circadian rhythms has been linked to cancer,
diabetes, obesity, and CVD with adverse events occurring most commonly in the early waking hours.

The steroid hormone cortisol is biomarker that reflects the body’s response to physiological stress and disruption of

cortisol chronobiology is a risk factor for CVD. Cortisol blood levels were measured over 24 h from samples self-collected
with the HemaSpot HF device, a simple to use blood collection device that allows self-sampling and robust shipping and
storage of a blood sample.

• A diurnal expression of cortisol was observed over 24 hours for 5 donors over three 
separate days from self-collected blood

• Cortisol blood levels spike in the morning upon awakening 

• HemaSpot HF is an optimal tool for determining the chronobiology of biomarkers in blood

• Next steps: Additional CVD biomarkers will be measured from HemaSpot HF samples 

Conclusions and Next Steps

Figure 4. Time-points (8) collected over 24h

Sample Collection: Fingerstick blood (2 drops, ~70 mL) was self-collected by 5 healthy volunteers using HemaSpot HF
devices (Figure 1). Samples were collected at 8 time points over 24 hours (Figure 4) and for three separate days.

Figure 3. Self Collection with HemaSpot HF™

Sample shipment and storage: Collected samples were shipped at ambient temperature and stored at ambient temperature
(<3 months) or under refrigeration (> 3 months).

Sample Preparation: Two blades (Figure 5) were extracted with 200 µl ACN:Water (50/50) with 0.1 ng/ml Tolbutamide as
internal standard, sonicated for 60 minutes followed by vortex for 30 minutes. 165 µl of extraction solution was added to
500 µl of tert Butyl Methyl Ether (MTBE) in a clean microcentrifuge tube. Samples were vortexed for 10 seconds and allowed
to rest for 5 minutes before centrifugation at 8000 RPM for 10 minutes. The top aqueous layer was evaporated to dryness
and reconstituted with 100 µl of methanol with 0.1% formic acid.

HPLC Analysis: Chromatographic system: Shimadzu SIL-HT autosampler, LC-AT10 pumps. Phenomenex Kinetex C18 Column
(50 X 2.1 mm, 2.6 um), mobile phase A (MPA): 0.5% formic acid in water and (MPB): 0.5% formic acid in acetonitrile,
gradient elution from 20% MPB, 1 minute, ramping to 90% over 7 minutes followed by a 1 minute hold before returning to
20% MPB and re-equilibrating.

Mass spectrometry: Waters (Milford, MA, USA) Micromass Quattro Ultima triple quad mass spectrometer. Acquisitions
carried out in multiple reaction monitoring scan mode using positive electrospray ionization (ESI+). Instrument parameters;
3.0 kV capillary voltage; 120 ° C source temperature; 220 ° C desolvation temperature; 500 L/hr desolvation gas flow; 40 V
cone voltage. Analyte specific values are given in Table 1.

Data workup: Hemoglobin (Hb) was measured at 430 nm from each sample (data not shown). Mass spec data was
normalized to the measured Hb for each donor.

Figure 7. Average cortisol levels over 3 days
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Table 1. MS/MS parameters.

Figure7 show average cortisol levels (pg/ml)/Hb from
a single donor with samples taken at eight time points
over three separate days.

Chronobiology of blood levels of cortisol are
consistent over 3 days for an individual donor.

Figure 6. Cortisol blood levels over 24h 

Figure 1. 2X risk for CVD from high asleep BP 

Figure 6 shows the average cortisol levels
(pg/ml)/Hb from five donors and sampled at
eight time points on three separate days.

Cortisol shows an increase upon arising in the
morning.

Figure 2. Reduced risk (5-fold) with BP meds 
at night vs morning

8 Time Points
1)Upon awakening   
2)2h post awakening 
3)  4h post awakening 
4)  8h post awakening
5) 12h post awakening 
6)  At bedtime 
7)   3h after bedtime 

(by alarm)
8)  Upon awakening  

(following morning)

Introduction

Analyte
Q1 mass 

(m/z)
Q3 mass 

(m/z)

cortisol 363.3 121.2

tolbutamide 271.3 155.1

Results

Figure 5. Analytes from HemaSpot HF
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