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BACKGROUND: In patients with chest pain who arrive at the emergency department (ED) by 
ambulance, venous access is frequently established prehospital, and could be utilized to sample blood. 
Prehospital blood sampling may save time in the diagnostic process. In this study, the association of 
prehospital blood draw with blood sample arrival times, troponin turnaround times, and ED length of stay 
(LOS), number of blood sample mix-ups and blood sample quality were assessed.

METHODS: The study was conducted from October 1, 2019 to February 29, 2020. In patients 
who were transported to the ED with acute chest pain with low suspicion for acute coronary syndrome 
(ACS), outcomes were compared between cases, in whom prehospital blood draw was performed, 
and controls, in whom blood was drawn at the ED. Regression analyses were used to assess the 
association of prehospital blood draw with the time intervals. 

RESULTS: Prehospital blood draw was performed in 100 patients. In 406 patients, blood 
draw was performed at the ED. Prehospital blood draw was independently associated with shorter 
blood sample arrival times, shorter troponin turnaround times and decreased LOS (P<0.001). No 
differences in the number of blood sample mix-ups and quality were observed (P>0.05). 

CONCLUSION: For patients with acute chest pain with low suspicion for ACS, prehospital 
blood sampling is associated with shorter time intervals, while there were no significant differences 
between the two groups in the validity of the blood samples.

KEYWORDS: Blood specimen collection; Crowding; Emergency medical services; Emergency 
services, Hospital; Troponin
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Introduction
Patients with acute chest pain often arrive at the 

emergency department (ED) by ambulance and are being 
cared for by emergency medical services (EMS). The EMS 
routinely performs a 12-lead electrocardiogram (ECG) and 
establishes a peripheral intravenous cannula (PIVC) for the 

intravenous administration of medication.[1, 2] 
The diagnosis of an acute myocardial infarction 

(AMI) is based on clinical features, specific findings on 
the 12-lead ECG and elevation of cardiac biomarkers 
in the blood, specifically troponin values.[3] Chest pain 
patients with ST-segment elevation MI (STEMI) are 
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brought to a Cath Lab immediately, without awaiting lab 
results. Patients with chest pain and no abnormalities at 
their prehospital ECG are assessed at the ED, awaiting 
blood sample results and further diagnostic work-up. 

In the latter patient group, prehospital blood 
sampling may save time in the diagnostic process by 
accelerating the availability of troponin results and 
thereby more rapidly identifying the patients who need 
to be admitted to the hospital.[4] This may shorten the 
time to disposition and decrease patients’ ED length of 
stay (EDLOS). Other benefits of drawing blood from the 
PIVC include less pain and anxiety for the patient due 
to an additional venepuncture, and decreased ED staff 
workload.[5] Disadvantages of withdrawing blood from 
a PIVC may include risk of hemolysis, risk of infection, 
and undue blood exposure to EMS staff.[5-7]

In this study, we assessed blood sample arrival times 
(BSATs), troponin turnaround times (TTTs), EDLOS, and 
blood sample quality in patients who were transported 
to the ED with chest pain and no abnormalities at their 
prehospital ECG. Outcomes were compared between 
cases, in whom prehospital blood draw was performed, 
and controls, in whom blood draw was performed at 
the ED. Our hypothesis was that there would be no 
differences in blood sample quality and shorter time 
intervals, potentially expediting care for chest pain 
patients with no abnormalities on their prehospital ECG.

Methods
Study design and setting

We conducted a prospective non-randomized 
controlled trial, comparing chest pain patients with no 
abnormalities on their prehospital ECG who underwent 
prehospital blood sampling with similar patients, in 
whom blood was drawn in the ED. 

A pragmatic design was adopted, to assess whether 
our intervention would work under usual conditions.[8] 
Primary outcomes were BSAT at the laboratory, TTT, and 
EDLOS. Secondary outcomes were the number of blood 
sample mix-ups, and blood sample quality (hemolysis 
and insufficient amount of blood). 

The study took place in an inner-city hospital and 
an EMS in the Hague, the Netherlands, from October 1, 
2019 to February 29, 2020. The 30-bed ED serves as a 
regional level 1 trauma centre with 54,000 patient visits 
annually and a 24% admission rate. The EMS has several 
emergency dispatch centres in an area of 405 km2 with a 
population of 1.2 million inhabitants. The EMS receives 
approximately 90,000 calls annually, of which 50,000 
calls are transported to an ED, and 17,000 calls are 

transported to the ED of the study setting. After telephone 
triage, ambulance care can be dispatched with urgency 
levels A1 (arrival < 15 min), A2 (arrival <30 min), and B 
(ordered ambulance transportation). In the Netherlands, 
ambulances are staffed by a registered ambulance nurse 
with extensive in-hospital and prehospital training, 
accompanied by an ambulance driver. Ambulance nurses 
work autonomously using a national protocol. 

Patients for cardiology are brought to the chest 
pain unit (CPU) during day and evening shifts and to 
the general ED during the night shift, unless all CPU 
beds are occupied. Then patients will be brought to the 
general ED regardless of the time. Patients with chest 
pain are treated according to local protocols, based on 
the European guidelines for the management of acute 
coronary syndromes (ACS).[9] In all chest pain patients 
with no abnormalities at their prehospital ECG, a rapid 
rule out strategy is initiated. If troponin values are 
normal, but obtained less than 6 h after the onset of the 
complaints, a new blood sample is obtained after 3 h to 
determine troponin kinetics.

Selection of participants
Patients were eligible for inclusion when they had 

chest pain, were 18 years or older, and were brought to 
our ED for cardiac assessment by ambulance with urgency 
level A2. Patients who died at the ED, patients who left 
the ED against medical advice, and patients who were 
transferred to another facility were excluded. Patients 
who had STEMI or other abnormalities on the prehospital 
ECG were excluded from this study, since these are level 
A1 patients. Patients who fulfilled the inclusion criteria 
and who underwent prehospital blood sampling were the 
cases. Patients who fulfilled the inclusion criteria and in 
whom blood sampling was performed at the ED were 
the controls. Sample size calculation showed the need to 
include 350 patients (70 cases vs. 280 controls) to detect a 
15-minute decrease in TTT for the prehospital blood draw 
group versus the ED blood draw group, based on 80% 
power and P<0.05 significance.

Procedures
Twenty-five of the 106 ambulance nurses, selected 

by convenience sampling, were informed about the 
study and trained in the blood draw procedure of the 
hospital. The standard operating procedures of the 
hospital were used, as were the procedures for patient 
and sample identification. Participating ambulance 
nurses approached the patients who fulfilled the 
inclusion criteria for informed consent during EMS care, 
before or while the patient was in the ambulance. After 
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the patients’ consent, blood sampling was performed by 
the ambulance nurse, in combination with the insertion 
of a PIVC. No changes were made in the procedure for 
obtaining blood specimens in the ED: the blood sample 
was obtained through venepuncture or by drawing blood 
through a previously inserted PIVC. All blood samples were 
collected in a BD Vacutainer® PST™ heparin gel tube (BD, 
UK), labelled, classified as ‘urgent’ and sent to the central 
laboratory by pneumatic tubes with the corresponding 
lab form. The laboratory procedures for processing blood 
samples remained unchanged. After centrifugation of the 
blood sample to obtain plasma, troponin T was measured 
with a highly sensitive STAT assay on a Cobas (Roche, 
Germany) analyser with a reported assay time of 9 min. 
After checking the sample integrity and confirming of the 
analytical validity by a lab technician, values were digitally 
reported and available to the ED. Doctors were actively 
informed by lab technicians about elevated troponin 
values according to the hospital protocol within 30 min. 
The troponin value was defined according to the HEART 
score as normal (below 0.014 µg/L), high (1 to 3 times the 
reference value), or extremely high (>3 times the reference 
value).[10] Laboratory personnel were blinded to the study 
groups.

Study procedures were reviewed with EMS staff and 
ED management and laboratory services. The study was 
approved by the regional medical research committee 
Leiden Den Haag Delft (nr.19-024). 

Data measurements and definition 
Data collected from the electronic medical records 

database included patient demographics, medical history 
and risk factors for cardiac ischemic events, arrival times, 
troponin values, radiology tests, disposition, the need 
for a second troponin test during the patient’s ED stay, 
and time intervals. BSAT at the laboratory was defined 
as the duration between patient arrival at the ED and 
blood sample arrival at the laboratory. TTT was defined 
as the time between patient arrival at the ED and the 
availability of the troponin result. EDLOS was defined as 
the time between patient arrival and the time the patient 
left the ED to be admitted or discharged home, and was 
only calculated for the patients who were assessed at the 
general ED. Whether the patient arrived during extreme 
busyness at the ED was measured with the National ED 
OverCrowding Score (NEDOCS), a multidimensional 
scale to measure crowding.[11] The NEDOCS correlates 
well with perceived crowding in this ED.[12] Extreme 
busyness is defined as a NEDOCS of 61 and higher. We 
obtained data on the presence of insufficient quantity 
of the sample and the number of hemolyzed specimens 

from the laboratory database, looking at laboratory tests 
that are sensitive to hemolysis (e.g. potassium, lactate 
dehydrogenase). We assessed the numbers of blood sample 
mix-ups from the Safety Incident Reporting System.

Statistical analysis
Differences between the two groups were analysed 

using Chi-square tests and the Mann-Whitney U test. 
To identify risk factors independently associated with 
lengthier time frames, we performed linear regression 
analyses with a backward stepwise selection. In three 
separate models, we used BSAT, TTT, and EDLOS 
as the dependent variables. For EDLOS, only patients 
who were assessed at the general ED were included 
in the model. We included blood draw case or control, 
patient demographics, medical history, and ED visit 
characteristics, which were all entered into the model 
as independent variables. We eliminated the variable 
that explained the least variance and reran the model. 
We continued this process until the last variable 
we considered eliminating explained a statistically 
significant (P≤0.05) proportion of the variance. We 
present the first and the final model. Prior to running the 
regression models, skewed data were log10 transformed to 
achieve a more suitable distribution for linear regression. 
We considered a P-value ≤0.05 as indicative of a 
significant difference. We used the statistical package for 
the social sciences (IBM Corp., USA) for analysis. 

Results
During the study period, there were 34,540 ED visits, 

of which 29,355 were by adult patients. A total of 4,214 
ED visits were registered for cardiology, of which 2,034 
were transported to the ED by ambulance. In 643 of these 
2,034 ED visits, patients had chest pain with low suspicion 
for ACS and no abnormalities on their ECG. Of these 643 
ED visits, 136 ED visits were excluded because these were 
subsequent visits by the same patients. The remaining 507 
unique patients were included in this study. Prehospital 
blood draw was performed in 101 of these patients, of 
whom one patient withdrew her informed consent, leaving 
100 patients as cases. The other 406 patients were included 
as controls (Figure 1).

Cases and controls were similar with regard to 
patient demographics, troponin results, and number of 
patients arriving during extremely busy circumstances 
at the ED. Cases less often had a medical history of 
cardiovascular disease, and arrived at the ED more often 
in the evening compared to control patients (Table 1). 

Subanalyses of the patient group who were assessed 
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at the general ED (n=244) showed no differences 
between cases and controls ,  except  for  a  prior 
cardiovascular disease, which was less common in cases, 
and the need to draw a second troponin measurement 
during their ED stay, which was more common in cases 
(Supplementary Table 1).

BSATs and TTTs were 13 min and 11 min per patient, 
respectively, shorter in the cases than in the controls 
(P<0.001). We calculated total EDLOS in the patients who 
were assessed at the general ED and found no significant 
difference between cases and controls (Table 2). 

We found no statistically significant differences in 
the number of blood sample mix-ups and blood sample 
quality between the groups.

In the multiple linear regression model with log-
transformed BSAT as the dependent variable, none of 
the patient and visit characteristics were independently 
associated except for prehospital blood draw (P<0.001). 
This means that after adjustment for the other variables, 
prehospital blood draw remained independently 
associated with shorter BSAT (Supplementary Table 2). 

The multiple linear regression model with log-
transformed TTT as the dependent variable showed that 
prehospital blood draw and needing hospital admission 
significantly shortened the TTT. Arriving during the 
evening shift and a higher troponin result were associated 

with increased TTT (Table 3).  
Prehospital blood draw was also independently 

associated with a shorter EDLOS. A higher age, the 
execution of one or more radiology tests, and the need to 
draw a second troponin sample during the patient’s ED 
stay significantly increased EDLOS (Table 4).

Discussion
The unadjusted results of our study show that 

prehospital blood sampling compared with blood draw 
at the ED markedly shortened both BSAT and TTT, 
but EDLOS remained unchanged. However, the study 
groups were not identical in their baseline characteristics. 
Therefore, multivariable regression analyses were 
used to adjust for confounding factors. These analyses 
showed that prehospital blood draw was independently 
associated with shorter BSAT and that the lab results 
were more quickly available to the physicians at the ED, 
potentially speeding up the patients’ treatment. Also, 
prehospital blood draw significantly decreased EDLOS 
when corrected for the other variables, while a higher 
age, the need for a second troponin blood draw during 
the patient’s ED stay, and one or more radiology requests 
were associated with an increase in LOS. 

Few studies have been performed on the impact of 

Table 1. Patient demographics, medical history, risk factors and ED visit characteristics of the total study population (n=506)
Variables Cases (n=100) Controls (n=406) Odds ratio 95% CI Pa

Assessment at general ED, n (%) 42 (42.0) 202 (49.8) 0.73 0.47–1.14 0.17
Assessment at chest pain unit, n (%) 58 (58.0) 204 (50.2)
Age, years, median (IQR) 64 (50–77) 64 (53–75) 0.98
Gender, male, n (%) 40 (40.0) 196 (48.3) 1.40 0.90–2.19 0.14
Medical history, n/total known (%)       

Diabetesb 28/98 (28.6) 49/207 (23.7) 0.78 0.45–1.33 0.36
Hypertensionc 45/98 (45.9) 75/205 (36.6) 0.68 0.42–1.11 0.12
Dyslipidemiad 31/88 (35.2) 88/201 (43.8) 1.43 0.85–2.41 0.17
Prior cardiovascular diseasee 36/98 (36.7) 101/104 (49.5) 1.69 1.03–2.77 0.04
Family history of cardiac eventsf 24/47 (51.1) 47/98 (48.0) 0.88 0.44–1.77 0.73

Smoking historyg, n/total known (%) 0.19
Current 17/53 (32.1) 44/119 (37.0)
Former 19/53 (35.8) 27/119 (22.7)
Never 17/53 (32.1) 48/119 (40.3)

Arrival time, n (%) 0.04
Day shift (8 am to 4 pm) 21 (21.0) 111 (27.3)
Evening shift (4 pm to midnight) 47 (47.0) 135 (33.3)
Night shift (midnight to 8 am) 32 (32.0) 160 (39.4)
Arrival during extreme busynessh 22 (22.0) 99 (24.4) 0.88 0.52–1.48 0.62

Troponin result, n (%) 0.14
Normal 62 (62.0) 273 (67.4)
Elevated 29 (29.0) 82 (20.2)
Strongly elevated 9 (9.0) 50 (12.3)

Radiology requests, n (%) 0.73 0.42–1.26 0.25
None 81 (81.0) 307 (75.6)
One or two 19 (19.0) 99 (24.4)

Hospital admission, n (%) 65 (65.0) 258 (63.5) 1.07 0.67–1.68 0.79
a All variables were analyzed with the Chi-squre test, except age, which was analyzed with the Mann-Whitney U test; b Tested on 305 patients, 
due to missing information in 201 patients; c Tested on 303 patients, due to missing information in 203 patients; d Tested on 289 patients, due to 
missing information in 217 patients; e Tested on  302 patients, due to missing information in 204 patients; f Tested on 145 patients, due to missing 
information in 361 patients; g Tested on 172 patients, due to missing information in 334 patients; h Measured with the NEDOCS, level 61 and 
higher. CI: confidence interval; CT: computed tomography; ED: emergency department; IQR: interquartile range; NEDOCS: National Emergency 
Department OverCrowding Score.
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prehospital blood draw versus ED blood draw. A study 
analysing 101 patients demonstrated door-to-result times 
for serum chemistry studies in cases being 28 min faster 
than controls (P<0.02).[13] A 29-minute decrease in LOS 
was observed which did not reach statistical significance. 
In a study including 400 patients, the authors concluded 
that the practice of prehospital blood draws by EMS in 
the field should be supported, based on no differences 
in redraw rates and a non-significant decrease in 
median LOS.[6] In both studies, patients were included 
regardless of their presenting complaint or type of blood 
work. Differences between the study groups in patient 
characteristics are not described. DuCharme et al[14] 
included 41 patients with chest pain in two groups that 
were similar in patient demographics, medical history, 
and disposition. Patients were excluded if they had 

STEMI on their prehospital ECG. The median time from 
ED arrival to laboratory results was significantly shorter 
for the prehospital group than for the in-hospital group, 
and an 18-minute decrease was found in the turnaround 
time of cardiac biomarkers. There were no differences 
in the number of hemolysis events or no effect on 
EDLOS. In our study, similar results were found, but 
including confounding variables such as the need for a 
second troponin draw during the patient’s ED stay in the 
regression models showed that prehospital blood draw 
significantly decreased EDLOS as well.  

Prehospital blood sampling allows ED staff to 
send the blood to the laboratory immediately at the 
patients’ arrival. Shortening TTT may expedite patients’ 
treatment and improve outcomes. The similar admission 
percentages in cases and controls suggest similar health 

Table 2. Univariate analyses of time intervals 
Time intervals Cases (n=100) Controls (n=406) P-value
Total study population 

Blood sample arrival time, min, median (IQR) a 13 (8.3–18.8) 26 (19.0–34.0) <0.001
Troponin turnaround time, min, median (IQR) a 53 (42.3–66.0) 64 (53.0–81.0) <0.001

Patients who were assessed at the general ED Cases (n=42) Controls (n=202)
EDLOS, min, median (IQR)a 180 (126–222) 181 (134–227) 0.26

a Analyzed with the Mann-Whitney U test. EDLOS: emergency department length of stay; IQR: interquartile range.

ED visits during study period 
n=34,540

Exclusion criteria: 
●  5,185 ED visits by people aged <18 years 
●  25,141 ED visits for specialties other than cardiology 
●  2,180 ED visits with other transport mode than ambulance

Excluded: 
●  81 ED visits for chest pain with triage level 1
●  1,310 ED visits for other medical complaints than chest pain

ED visits of adults for cardiology, 
brought to the ED by ambulance 

n=2,034

ED visits for chest pain with no 
abnormalities at their ECG 

n=643

Prehospital blood draw
n=101

Retraction of informed
consent n=1

Cases in analyses
n=100

Blood draw at the ED
n=406

Controls in analyses
n=406

Included in the study group: 
Adult patients with chest pain with no 
abnormalities at their ECG, arriving by 

ambulance for cardiac assessment 
n=507

Excluded: 136 subsequent visits by the same patients

Figure 1. Flow chart of the study participants. ACS: acute coronary syndrome; ECG: electrocardiogram; ED: emergency department. 
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Table 3. Factors independently associated with log-transformed troponin turnaround time 

Factors Initial model Final model
B 95% CI P-valuea B 95% CI P-valuea

Constant 1.50 1.24– 1.77 <0.001 1.73 1.70– 1.75 <0.001
Prehospital blood draw -0.08 -0.17– -0.04 0.06 -0.10 -0.13– -0.07 <0.001
Age -0.001 -0.003– 0.002 0.62
Gender, male -0.04 -0.10– 0.03 0.27
Smoking history 0.02 -0.02– 0.06 0.26
Diabetes mellitus 0.05 -0.04– 0.14 0.29
Hypertension 0.005 -0.07– 0.08 0.90
Dyslipidemia     0.06 -0.04– 0.15 0.23
Prior cardiovascular disease -0.003 -0.09– 0.09 0.94
Family history of coronary disease 0.001 -0.06– 0.06 0.799
Arrival at day shift -0.03 -0.10– 0.05 0.48
Arrival at evening shift 0.08 -0.03– 0.19 0.17 0.09 0.07– 0.12 <0.001
Busyness at arrival 0.001 -0.001– 0.002 0.47
Troponin result 0.09 0.02– 0.17 0.02 0.06 0.04– 0.07 <0.001
Second troponin draw -0.02 -0.10– 0.05 0.56
Radiology request -0.03 -0.09– 0.04 0.45
Hospital admission 0.001 -0.10– 0.10 0.99 -0.03 -0.06– 0.00 0.046
B: beta-coefficient; CI: confidence interval; NEDOCS: National Emergency Department OverCrowding Score, levels 61 and higher.
a P-values were calculated using multivariate linear regression analyses using log-transformed troponin turnaround time as a dependent variable, 
adjusted for patient groups (prehospital blood draw and ED blood draw group),  patient demographics, medical history and visit characteristics. 
For the final model, the variables with the largest P-values were sequentially removed until all P-values were smaller than 0.05. The R2 for the 
final model was 0.20, indicating that 20% of the variance of troponin turnaround time is explained by prehospital blood draw, arrival in the 
evening shift, troponin result, and hospital admission. 

Table 4. Factors independently associated with log-transformed ED length of stay* 

Factors Initial model Final model
B  95% CI P-valuea Bb 95% CI P-valuea

Constant 2.25 1.99– 2.51 <0.001 2.09 2.01–2.17 <0.001
Prehospital blood draw -0.02 -0.10– 0.06 0.59 -0.10 -0.16– -0.04 0.001
Age 0.003 0.001– 0.005 <0.001 0.002 0.001– 0.003 0.02
Gender, male -0.03 -0.06– 0.06 0.93
Smoking history 0.009 -0.03– 0.04 0.61
Diabetes mellitus -0.04 -0.12– 0.05 0.41
Hypertension -0.02 -0.10– 0.05 0.53
Dyslipidemia     0.04 -0.05– 0.13 0.41
Prior cardiovascular disease -0.08 -0.16– 0.007 0.07
Family history of coronary disease 0.02 -0.05– 0.08 0.64
Arrival at day shift -0.008 -0.08– 0.07 0.82
Arrival at evening shift -0.06 -0.17– 0.05 0.27
Busyness at arrival 0.000 -0.001– 0.002 0.76
Troponin result -0.11 -0.18– -0.03 0.004
Second troponin draw 0.16 0.09– 0.23 <0.001 0.20 0.15– 0.25 <0.001
Radiology request 0.06 -0.001– 0.13 0.06 0.05 0.003– 0.09 0.04
Hospital admission 0.02 -0.08– 0.12 0.70
B: beta-coefficient; CI: confidence interval; CT: computed tomography; ED: emergency department.
*Calculated using information on patients who were assessed at the general ED, n=244.
aP-values were calculated using multivariate linear regression analyses using log-transformed EDLOS as a dependent variable, adjusted for patient 
groups (prehospital blood draw group and ED blood draw group), all patient demographics, medical history and visit characteristics.
bFor the final model, the variables with the largest P-values were sequentially removed until all P-values were smaller than 0.05. R2 was 0.26, 
indicating that 26% of the variation is explained by prehospital blood draw, age, a second troponin draw, and a radiology request. 

outcomes, but more research is needed to assess the 
effect of prehospital blood sampling on patient outcome. 

Untimely laboratory services have a major impact on 
the efficiency of diagnosis and initiation of treatments in 
the ED.[15,16] Waiting for laboratory results is frequently 
described as a cause for increased EDLOS and crowding. 
[13,17,18] In our study, the improvement in the efficiency 
of laboratory testing was reflected in a shorter EDLOS 
when adjusted for other factors. In our regression model 
concerning EDLOS, 26% of the variation was explained 
by prehospital blood draw, age, a second troponin draw, 
and a radiology request, suggesting that other, possibly 
important, contributors to EDLOS were not measured 
in this study. Prehospital blood sampling is a typical 

ED throughput intervention. Interventions that address 
input and throughput factors are only successful if the 
outflow of patients is also addressed. Since EDLOS and 
crowding are affected by factors beyond the ED process, 
multimodal interventions are needed to further reduce 
EDLOS and crowding.[19]

Arrival during the evening shift was independently 
associated with a longer TTT. In our ED, the highest 
number of patients present from noon until late evening. 
As ED volume increases, the number of blood tests 
also increases under conditions of fixed resources such 
as laboratory staffing,[20] leading to a backlog of blood 
samples on which tests must be run, and the associated 
increase in turnaround time. Longer turnaround times 
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may delay clinician decision-making and initiation of 
treatment,[20] causing ED crowding. Patient-per-nursing 
staff ratios in the ED setting are known to vary across 
time of day, with increased ratios during the evening 
shift[21] and increased workload. [22] A future study may 
help to better understand the effect of prehospital blood 
sampling on ED crowding and workload. 

Our findings concerning errors such as hemolysis, 
which did not differ between the groups, are congruent with 
the literature.[6,13] Prehospital blood draw is safe with no 
statistically significant differences in haemolysis and redraw 
rates and no increased risk of blood exposure incidents.[6] 
Additionally, the high preanalytical stability and validity 
support the practice of prehospital blood draw.[4] 

Strengths and limitations
This is one of the few studies assessing the 

association of prehospital blood sampling with time 
intervals, number of blood sample mixups and sample 
quality. The rigorous study procedures and the inclusion 
of potential effect modifiers are strengths of this study. 

There are however, also some limitations. Since this 
was a non-randomized trial, there is a risk of bias. Using 
the ROBINS-I tool,[23] we rated our outcomes as having a 
moderate risk of bias, except for the outcome LOS, which 
was rated as critical risk for the first bias domain (i.e. bias 
due to confounding). Factors such as hospital occupancy 
were not controlled for in our models, but may affect 
time to hospital admission and increase EDLOS. Further 
research is required to assess the effect of prehospital 
blood sampling on EDLOS using a larger sample and 
including additional confounding factors in the model.

Only a quarter of the EMS staff were participating 
and data concerning which patients they did not include, 
if any, are lacking. Therefore, we cannot rule out 
confounding by indication. However, the dispatcher 
who allocated the ambulance was blinded to which EMS 
nurse participated in our study. While the groups were 
similar with respect to patient demographics, there were 
differences in the number of patients with a medical 
history of cardiovascular disease, as well as differences 
in the number of patients needing a second troponin 
sample during their ED stay. We lacked information 
on the medical history and smoking history of the 
patients in half of our sample. However, by performing 
multivariate regression analyses we were able to control 
for differences between the groups.

Cases were more often treated at the CPU than at the 
general ED (42% vs. 58%), while in the controls, this 
was 50% in each location. Since the CPU is located at 
our ED and blood samples of both departments are sent 

to the laboratory via the same pneumatic tube station, the 
effect on BSAT and TTT is negligible.  

Finally, our study took place in an inner-city 
setting with short driving distances and short (i.e., 
<20 min) transportation times. We did not collect data 
on prehospital time delay, an interesting subject for 
future studies. We also did not collect data on external 
circumstances such as variations in temperature. 
Although we did not find any differences in blood 
sample quality between our study groups, this finding 
may be different in other settings or environmental 
circumstances. However, blood sampling from a 
prehospital environment has been found to be valid.[4]

  
Implications for emergency clinical care

The prehospital blood draw procedure could be 
expanded to other patient groups. Approximately 60% 
of the patients who arrive by ambulance meet EMS 
protocols for intravenous entrance.[6] Future studies are 
recommended for other prehospital sampling tests in 
which time sensitive processing could make a difference in 
ED treatment or processes. For example, ABO blood type 
and screening would get the right product to the patient 
sooner, saving scarce O negative transfusion units. 

Based on the findings of our study, we propose 
implementing a dedicated chest pain pathway including 
prehospital blood draw by EMS for patients presenting 
with low suspicion for ACS. This may increase patient 
throughput at the ED, ultimately decrease ED crowding 
and improve patient outcomes. 

Conclusions
This study shows that prehospital blood sampling 

significantly shortens the t ime to blood results 
and EDLOS for patients with acute chest pain and 
no abnormalities at their prehospital ECG, while 
maintaining similar blood sample quality. 
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