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ABSTRACT

Objectives Out-of-hours outpatient emergency medical
services (OEMS) provide healthcare for patients with non-
life-threatening conditions in need for urgent care when
outpatient practices are closed. We studied the use of
point-of-care-testing of C-reactive protein (CRP-POCT) at
OEMS.

Design Cross-sectional questionnaire-based survey.
Setting Single centre OEMS practice in Hildesheim,
Germany (October 2021 to March 2022).

Participants OEMS physicians answering a questionnaire
immediately after performing CRP-POCTs (CUBE-S
Analyzer, Hitado) on any patients.

Primary and secondary outcomes Impact of CRP-POCTs
on clinical decision-making and perceived usefulness.
Results In the 6-month study period, 114 valid CRP-
POCTs were performed in the OEMS practice by 18
physicians and the questionnaire was answered in

112 cases (response rate: 98.2%). CRP-POCTs were

used in the diagnosis of inflammatory diseases of the
gastrointestinal tract (60.0%), respiratory tract infections
(17.0%), urinary tract infections (9.0%) and other non-
gastrointestinal/non-specified infections (11.0%). The use
of a CRP-POCT resulted in a change of the physicians’
clinical decision in 83.3% of the cases. Specifically, in
13.6% and 35.1% of the cases, rapid CRP measurements
led to decision changes in the (1) initiation of antimicrobial
therapy and (2) other drug treatment, respectively. Notably,
in 60% of all cases, the use of a CRP-POCT reportedly
changed the decision on hospitalisation/non-hospitalisation
of OEMS patients. In respect of antimicrobial therapy and
hospitalisation, these decision changes primarily (>73%)
promoted ‘step-down’ decisions, that is, no antibiotic
therapy and no hospital admission. In the great majority of
CRP-POCT applications (>95%), OEMS physicians reported
that rapid CRP measurements increased the confidence

in their diagnostic and therapeutic decision. In almost all
cases (97%), physicians rated the CRP-POCT use as useful
in the treatment situation.

Conclusion Quantitative CRP-POCT promotes step-down
clinical decisions and strengthens the clinical confidence
of physicians in out-of-hours OEMS.

STRENGTHS AND LIMITATIONS OF THIS STUDY

= This study is the first evaluation with ‘real-world’
data on the effects of point-of-care-testing of C-
reactive protein (CRP-POCT) use in outpatient emer-
gency medical services in Germany with focus on
physicians’ decision-making and their experience
of work.

= Since we conducted a single centre study with phy-
sicians who have relatively large work experience,
the external validity might be limited to some extent.

= Since we only analysed cases where CRP-POCTs
were actually used, we may have introduced selec-
tion bias towards physicians with a positive attitude
towards CRP use.

= Physicians were asked on their hypothetical clinical
decision without CRP-POCT after they performed
CRP testing, which may have led to biases associat-
ed with choice blindness.

= We did not collect clinical patient data, so that we
cannot judge whether the decision changes were
clinically accurate.

INTRODUCTION

In Germany, out-of-hours outpatient emer-
gency medical services (OEMS) provide
healthcare for patients with non-life-
threatening conditions in need for urgent
care when outpatient practices are closed.
In 2019, there were 8.9 million OEMS cases
reported in Germany (82million inhabi-
tants), with additional 10.2million patients
using prehospital emergency care (including
transported emergency care).! OEMS is
provided in dedicated practices, sometimes
in close proximity to hospitals, but usually
has no laboratory facilities available. In emer-
gency care settings, physicians from various
disciplines face patients with a wide range of
conditions”™ and a high workload.”
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Due to their fast turnaround time, point-of-care labora-
tory tests (POCTs) have the potential to directly impact
clinical decision-making during the physician—patient
encounter,”” ® which is particularly important in emer-
gency medical services. Creactive protein (CRP) is an
acute-phase protein of hepatic origin, whose concentra-
tion in blood plasma increases in response to inflamma-
tion.” CRP has a diagnostic value (although limited in
some cases) in differentiating between bacterial and viral
infections” as well as estimating the severity of bacterial
infections."” POCT measurement of CRP has been shown
to safely reduce antibiotic prescriptions in respiratory
tract infections (RTI) in primary care settings'' '* as well
as in nursing homes."” There is also evidence that CRP-
POCTS can improve antibiotic prescriptions'* and shorten
the length of stay in emergency medical services.'” "
However, in order to comprehensively understand poten-
tial benefits of POCTS, further aspects are important, such
as impact on clinical routines and decision-making as well
as acceptance among medical professionals.'®

We therefore conducted an observational study to inves-
tigate the use of quantitative CRP-POCTs in a German
OEMS practice and its impact on physician’s clinical
decision-making, experience of work and perceived
usefulness in routine healthcare use.

METHODS

This study followed the Strengthening the Reporting of Obser-
vational Studies in Epidemiology statement: guidelines for
reporting observational studies."”

Study design and outcomes

We conducted a single centre observational study on
the application of a quantitative CRP-POCT (CUBE-S
Analyzer, Hitado) in an OEMS practice located within
a large hospital in Hildesheim (population approxi-
mately 100 000), Germany. The CRP-POCT was imple-
mented prior to the start of the study, including training
of the OEMS staff and was provided by the hospital
(Helios Hildesheim). During the 6 months study period
(October 2021 to March 2022), OEMS physicians had
the sole discretion to use CRP-POCTs and were asked
to answer a short questionnaire immediately after they
performed a CRP-POCT. Eligible were all patient cases
in the OEMS practice where CRP-POCT measurements
were performed.

The primary outcomes were the impact of CRP-POCT
measurements on clinical decision-making (decision
on therapeutic measures and further diagnostics as
well as certainty in diagnostic and therapeutic decisions
after CRP-POCT use) and the perceived usefulness of
CRP-POCT use in the treatment situation. Secondary
outcomes were clinical indications and diagnostic goals
for CRP-POCT use as well as the impact of CRP-POCTs on
communication with patients.

Questionnaire
The questionnaire was in German and was designed by an
interdisciplinary research team consisting of experienced

outpatient care physicians with experience in OEMS
(FW, EW and JB), a work and organisational psychologist
(AM) and a healthcare researcher with focus on POCTs
in outpatient care (RM). The questionnaire (see online
supplemental material) included the following items:
suspected diagnosis, diagnostic/therapeutic goal for
CRP measurement, measured CRP value, clinical deci-
sions taken, presumptive decision without CRP-POCT,
perceived impact on clinical decision-making, communi-
cation with patients as well as items for physician’s char-
acteristics (ie, sex, specialisation and years since licence
to practice medicine (approbation)) and a pseudonym
code. In order to determine the impact on clinical
decision-making, physicians were asked for their final
clinical decisions after CRP-POCT use as well as for the
(hypothetical) decisions they would have made without
performing a CRP-POCT. Only anonymous data were
collected and by returning the questionnaires, the physi-
cian’s consent was implied.

Data analysis

Raw data from the questionnaires were entered into
Microsoft Excel 2010. Statistical analyses were performed
using ‘R’ (V.4.0.2).*" Open text answers (clinical indica-
tion, test goal) were categorised in an inductive approach
by two researchers separately (AM and RM). A linear
regression was calculated to predict the number of clin-
ical decision changes after CRP-POCT use based on work
experience on physician level. In this analysis and in the
calculation of 95% ClIs, we accounted for clustering at the
physician level using the ‘Survey’ package (V.4.1.1).*!

Patient and public involvement

Patients were not involved in the study. However, since
the study subjects were OEMS physicians, physicians were
involved in the conceptualisation, planning, conduction
of the study as well as in data interpretation.

RESULTS
In the 6 months study period, 61 physicians worked in the
OEMS practice, of whom 18 performed at least one CRP-
POCT. The median number of performed tests per physi-
cian was 1.5 (IQR: 1.0-3.8). Among the 18 physicians, 16
were general physicians. Work experience of the included
physicians was relatively high, as determined by years
since receiving the licence to practice medicine (table 1).
In the study period, 115 CRP-POCTs were performed
yielding 114 valid test results. In total, 112 questionnaires
were answered immediately after CRP-POCT use on
patients presenting at the OEMS practice, which results
in a response rate of 98.2% (table 2).

Clinical indications and diagnostic goals for CRP-POCT use

POCT of CRP was used as a diagnostic tool in the diag-
nosis of inflammatory diseases of the gastrointestinal tract
(60.0%), RTI (17.0%), urinary tract infection (9.0%)
and other non-gastrointestinal infections/non-specified
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Table 1 Characteristics of physicians performing CRP-
POCTs
Number of OEMS physicians who 18

performed at least one CRP-POCT and
completed questionnaire(s)

Sex (n, %%)

Female 12 (66.7)

Male 6 (33.3)
Specialisation (n, %*)

General physician 16 (88.9)

Other specialisation 2 (11.1)
Years since licence to practice medicine

Median (IQR) 30 (26-40)

CRP, C-reactive protein ; OEMS, outpatient emergency medical
services; POCT, point-of-care testing.

infections (11.0%) (table 2). In 75 cases, physicians
reported a diagnostic goal for which a CRP-POCT was
used. In nearly half (44.0%) of these cases, rapid CRP
measurements were used for the exclusion of often severe
conditions (eg, acute appendicitis, pneumonia), while in
26.7% CRP-POCTs were used for the confirmation of a
suspected diagnosis. In 22.7% and 8.0% of the applica-
tions, the OEMS physicians reported that CRP-POCTs
were used for the decision on hospitalisation and antibi-
otic therapy, respectively. In 68.6% (72/105) of the cases
with reported CRP value the measured CRP value was not
increased (ie, <1 mg/dL).

Impact of CRP-POCT use on clinical decision-making

In 83% (65/78) of cases with POCT use, physicians
reported a change in the clinical decision through CRP-
POCT use. Specifically, in 13.6% and 35.1% of the cases,
CRP-POCT measurements led to decision changes in
the initiation of antimicrobial therapy and other drug
treatment, respectively (figure 1A). Notably, in 60% of
all cases, the use of a CRP-POCT reportedly changed the
decision on hospitalisation/non-hospitalisation of the
patients. On physician level, the work experience (deter-
mined by years since receiving the medical licence for
practicing medicine) was not associated with the propor-
tion of clinical decision changes after CRP-POCT use
(R=0.46, p=0.156).

Importantly, In the great majority of cases when OEMS
physicians reported that CRP-POCT use changed their
clinical decision, it was a de-escalating (‘step-down’) deci-
sion in antimicrobial therapy (no antibiotic therapy),
initiation of further diagnostics (no further diagnostics)
and hospitalisation (no admission) (figure 1B). When
CRP-POCT use resulted in decision changes on prescrip-
tion of drugs other than antibiotics, OEMS physicians
predominantly decided to initiate a drug prescription

(‘step-up’).

Table 2 Clinical indications and diagnostic goals for CRP-
POCT use in out-of-hours outpatient emergency medical
services

Number of completed
questionnaires with valid CRP-

POCT result 112

Clinical indication (n, %*t) 100 (100)
Inflammatory diseases of the 60 (60)
gastrointestinal tract
Infectious diseases 37 (37.0)
Respiratory tract infections 17 (45.9)
Urinary tract infections 9 (24.3)
Non-specified/other infection 11 (29.7)
Othert 9 )
Not reported 12 -

CRP value (n, %%) 105 (100)
Not increased (<1 mg/dL) 72 (68.6)
Slightly increased (1-4mg/dL) 13 (12.4)
Moderately increased (4-8mg/ 12 (11.4)
dL)
Strongly increased (>8mg/dL) 8 (7.6)

Not reported
Mean (median; IQR)

7§ -
2.3mg/dL (0.3, 0.2-1.8)

Diagnostic goal of CRP-POCT use 75 (100)
(n, %*t)
Exclusion of often severe 33 (44.0)
conditions
Confirmation of suspected 20 (26.7)
diagnosis
Differential diagnosis 8 (10.7)
Decision on hospital admission 17 (22.7)
(yes/no)
Decision on antimicrobial 6 (8.0
therapy (yes/no)
Not specified/reported 37 -

*Percentage among reported answers (excluding ‘Not reported’).
TIn some cases more than one clinical indication or diagnostic
goal was reported and therefore, the sum of percentages exceeds
100%.

FOther include: stenocardia (2x), myocarditis (2x), intercostal
neuralgia, vertebral blockage, bronchial asthma, transient
ischaemic attack, sprained ligaments.

§We were not able to follow-up the CRP-POCT test results nor do
we know why the physicians did not report these test results.
CRP, C-reactive protein ; POCT, point-of-care testing .

Impact of CRP-POCT use on clinical confidence and
communication

In the great majority of CRP-POCT applications (295%),
OEMS physicians reported that rapid CRP measurements
increased the confidence in their diagnostic and thera-
peutic decision (figure 2). Moreover, physicians reported
that in 89% of all cases, the CRP-POCT use improved
the communication with the patient. In almost all cases
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Impact of CRP-POCT use on clinical decision-making in out-of-hours outpatient emergency medical services

(OEMS). (A) Proportion of decision changes through CRP-POCT use among all cases as reported by OEMS physicians in %.
Physicians were asked for their final clinical decisions after CRP-POCT use as well as for the (hypothetical) decisions they
would have made without performing a CRP-POCT. Based on this information, decision changes were calculated. (B) Direction
of decisions (ie, step-down (‘no’) and step-up (‘yes’)) among all decision changes as reported by OEMS physicians in %. CRP-

POCT, point-of-care testing of C-reactive protein.

(97%), physicians rated the CRP-POCT use as useful in
this situation and only in one case, the physician reported
that the rapid CRP measurement was not useful.

DISCUSSION

In this study we analysed 112 cases where rapid CRP-
POCTs were performed on patients presenting with
acute illness in an OEMS practice. Our results show
that CRP-POCT use impacts clinical decision-making of
physicians and supports de-escalating decisions (‘step-
down’), including decision against antibiotics prescrip-
tion and hospital admission. Moreover, in the great
majority of cases, physicians reported that CRP-POCT use
increased their confidence in clinical decision-making

and improved communication with patients. Rapid CRP
testing was rated as useful in almost all treatment situa-
tions in OEMS.

In our study, OEMS physicians predominantly used
CRP-POCTs as diagnostic tools in (suspected) inflam-
matory diseases of the gastrointestinal tract, such as
pancreatitis, appendicitis and diverticulitis. While CRP
is an established marker in the diagnosis and prognosis
of acute pancreatitis® * and diverticulitis,** *
limited diagnostic accuracy in appendicitis®*>® indicating
an ambivalent diagnostic value of CRP in inflammatory
diseases of the gastrointestinal tract. Since CRP is a well-
established biomarker in RTI, it is surprising that RTI
accounted for only 17% of all CRP-POCT applications in

it has a

Confidence
in diagnosis 98 %
through CRP-POCT
D More confident
[T unchanged
Confidence
in therapeutic decision 95 % 5%
through CRP-POCT
0 25 50 75 100
%
Impact on [ mproved patient communication
communication with patient 89 % 1%
through CRP-POCT use D Unchanged
0 25 50 75 100
%
D Useful
Overall usefulness
of the CRP-POCT in 97% [ undecidea
this treatment situation
. Not useful
0 25 50 75 100

%

Figure 2 Physician’s rating of CRP-POCT use in out-of-hours outpatient emergency medical services. CRP-POCT, point-of-
care testing of C-reactive protein. Percentages within the bars are only presented if >5%.
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our study. This might be explained by the fact that the
COVID-19 measures (eg, wearing masks, contact restric-
tions) during the study period led to a profound decrease
in non-COVID-19 RTI in Germany.**”*' Moreover, RTI
may be more easily assessed by other clinical observable
markers than CRP-POCTs, such as chest sounds and
sputum purulence, which are commonly used to facilitate
decisions on diagnosis and treatment of patients with RTI.

Physicians in emergency medicine face significant
levels of stress, caused by high workload, uncomfortable
working hours and patients in their most acute state of
illness. Our results suggest that CRP-POCT use improves
physicians’ perception of situations in unclear cases of
suspected inflammation/infection as rapid CRP testing
increases the confidence in clinical decision-making and
communication with patients. In particular, hospitalisa-
tion is one central decision in OEMS and is influenced
by multiple clinical and non-clinical factors®™ ** and,
therefore, is often associated with uncertainty among
physicians. Our study shows that CRP-POCTs are
frequently used to guide hospitalisation in OEMS and
changed the physician’s decision on hospitalisation/
non-hospitalisation in over half of the cases. Importantly,
OEMS physicians predominantly changed their decision
towards non-hospitalisation indicating that CRP-POCT
use increases the physicians’ confidence to continue treat-
ment in outpatient care. Rapid CRP tests therefore can be
a tool to reduce hospital admissions in emergency care,
which in turn may make CRP-POCT use cost-effective and
improves patient healthcare.

In line with findings from primary care practices,' '* our
results indicate that point-of-care CRP testing may have
the potential to reduce antibiotic prescriptions in OEMS,
which is especially important under the light of the rise
of antibiotic resistance. The result of our study are also
consistent with another primary care study showing that
clinicians perceive that CRP-POCTs increase confidence,
reduce diagnostic uncertainty and facilitate communi-
cation between patients and clinicians.”* Although our
results show that CRP-POCT use supported de-escalating
(‘step-down’) clinical decisions, it frequently resulted
in ‘step-up’ decision changes in regard to prescription
of drugs other than antibiotics, in most cases analge-
sics, which were often used as an alternative therapy to
hospital admission and antibiotic prescription.

Strengths and limitations

From our knowledge, our study is the first evaluation of
the effects of CRP-POCT use in OEMS in Germany with
focus on physicians’ decision-making and their experi-
ence of work. One strength of our study is that we eval-
uated CRP-POCT in routine healthcare provided in an
OEMS practice, and therefore, our conclusions are based
on ‘real-world’ data. Data were collected immediately
after the CRP-POCT was performed minimising recall
bias. However, our study has some limitations. First, we
conducted a single centre study in an OEMS practice with
participants who have relatively large work experience,

which may limit the external validity of our study. Second,
since we only analysed cases where CRP-POCTs were actu-
ally used, we may have introduced selection bias towards
physicians with a positive attitude towards CRP use. In our
study, only one-third of the physicians who worked in the
OEMS practice during the study period actually used the
CRP-POCT. Third, physicians were asked on their hypo-
thetical clinical decision without CRP-POCT after they
performed CRP testing, which may lead to biases associ-
ated with choice blindness. Moreover, the results of the
quantitative CRP-POCT measurements were not validated
by central laboratory tests, as we were not primarily inter-
ested in the actual test accuracy. Lastly, we did not collect
clinical patient data, so that we cannot judge whether
the hypothetical decision changes were clinically accu-
rate. However, the aim of this study was to give insights
into the effects of point-of-care CRP testing on clinicians’
decision-making and experience of work in a real-world
emergency care setting, which was achieved successfully.
Multicentre (quasi-)experimental study designs, also
including patient outcome data, are necessary, preferably
randomised controlled trials.

CONCLUSION

Our prospective observational study provides evidence
that CRP-POCT use in OEMS supports clinical decision-
making and promotes step-down clinical decisions. Rapid
CRP testing strengthens the clinical confidence of physi-
cians and improves the physicians’ experience of work.
Moreover, CRP-POCT use may improve patient health-
care and may be cost-effective in OEMS. Interventional
studies on the effectiveness of CRP-POCT use in OEMS
are needed to confirm our findings.
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Original questionnaire (in German)

Arzt:innen-Kurzfragebogen zum CRP-Schnelltest

Bitte beantworten Sie die folgenden Fragen direkt im Anschluss an die Testung.

FO1 Person.t.engf.bundener Tag Ihres Geburtstags,  Erster u. letzter Buchstabe lhres
Code (Arzt*in) 2.B. 05 fiir 05.Mérz Geburtsorts, z.B. HR fiir Hannover
F02  Geschlecht (Arzt*in) O weiblich O, mannlich s sonstiges/keine Angabe
F03  Jahre seit Approbation Jahre
O: hausarztlich tatig O facharztlich tatig,
F04  Facharztgruppe .
Os sonstiges:
[0: Atemwegsinfektion 00, Harnwegsinfektion
FO5  (Verdachts-)Diagnose . .
( )Diag s Infektion o.n.A. [sSonstiges:
foe Mit welchem diagnostischen/therapeutischen Ziel haben Sie den CRP-
Schnelltest angewandt?:
FO7 Gemessener CRP-Wert mg/dL
Welche MaRnahmen Welche MalRnahmen
wurden ergriffen? hétten Sie ohne CRP-
Zutreffendes bitte Schnelltest ergriffen?
ankreuzen. Zutreffendes bitte ankreuzen.
F08.1  Antibiotikaverordnung Oija Oznein Oija Oznein
F08.2  Sonstige Arzneiverordnung Oija Oznein O:ja Oznein
F08.3  Veranlassung weiterer Diagnostik  [ija [z nein O:ja Oz nein
F08.4  Krankenhauseinweisung Oija Oznein Oija Oznein
F08.5  Sonstiges Oija Oznein Oija Oznein
f0o Durch den Test habe ich mich in sicherer unverandert unsicherer
meiner Diagnosestellung ... gefiihlt. 0. 0. O
Durch den Test habe ich mich in . . .
i . ) sicherer unverandert unsicherer
F10  meiner Therapieentscheidung
.. 0O, (P Os
gefiihit.
Der Test hat die erleichtert nicht verdndert erschwert
F11 i .
Patientenkommunikation ... 0. 0. O
(1 Insgesamt fand ich den Test in dieser hilfreich teils, teils hinderlich
Behandlungssituation ... (i . Os
F13

Anmerkungen

Matthes A, et al. BMJ Open 2023; 13:€069453. doi: 10.1136/bmjopen-2022-069453



Supplemental material

BMJ Publishing Group Limited (BMJ) disclaims al liability and responsibility arising from any reliance
placed on this supplemental material which has been supplied by the author(s)

BMJ Open

Aufklarung

In der KV-Bereitschaftspraxis Hildesheim wird derzeit die Anwendung eines
guantitativen CRP-Schnelltests erprobt. Begleitend untersucht das Praxisnetzwerk
HilMed in Kooperation mit dem |Institut fiir Allgemeinmedizin am
Universitatsklinikum Jena den Einfluss des Tests auf die Arbeitsabldufe, das
Patientenmanagement sowie das Arbeitserleben der Arzt*innen.

Bitte fiillen Sie bei jedem Behandlungsanlass, bei dem Sie den CRP-Schnelltest
anwenden, diesen Kurzfragebogen aus. Ihre Teilnahme ist freiwillig und es werden
keine Daten erhoben mit denen eine Identifizierung lhrer Person moglich ist. Ein
Rickbezug zu lhrer Person ist weder moglich noch gewiinscht. Mit Ausfiillen des
Fragebogens erteilen Sie Ihre Zustimmung zur anonymen Teilnahme an dieser
Studie.

Bei Fragen konnen Sie sich an Dr. rer. nat. Robby Markwart (BachstraBe 18, 07743
Jena, robby.markwart@med.uni-jena.de, 03641/9-395820) wenden.
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Questionnaire (English translation)

Questionnaire to the CRP rapid test

Please answer the following questions immediately after CRP rapid testing

FO1 Perso.n.al 1D Day of birth, First and last letter of your place of birth,
(physician) e.g., 05 for 05. March  e.g., HR for Hanover
F02  Sex (physician) O female 02 male Os other/prefer not to say
f03 Years since medical years
approbation
e . general physician [, other specialist,
FO4  specialization 18 phy g P
Osother:
O: Respiratory tract infection O, urinary tract infection
FO5  (suspected) diagnosis s non-specified / other infection [asother:
fo6 What was the diagnostic/therapeutic goal for CRP-POCT use?:
F07 measured CRP value mg/dL
. - Which clinical decision
Which clinical
L. . would you have made
decision did you X .
without rapid CRP
make? R
ol ) ) testing?
ease tick as appropriate. X i
Please tick as appropriate
F08.1  Antibiotic prescription Oiyes Oono Oiyes Oono
F08.2  Other drug prescription Oiyes Oono Oiyes Oono
F08.3 Initiation of further diagnostics [liyes [2no Oiyes Ozno
F08.4  Hospital admission Oiyes Oano Oiyes Oano
F08.5 Other Oiyes Oano Oiyes Oano
. . More Less
By using the CRP-POCT | felt ... in my ) Unchanged )
FO9 . . . confident confident
diagnostic decision. O O, O
1 3
. . More Less
o By using .the Fe.st | felt ... in my confident Unchanged confident
therapeutic decision. O O, O
1 3
The test did ... communication with  improve Not change impede
F11 i
patients. (mf i PS Os
(1 All in all, in this treatment situation | helpful Undecided Not helpful
felt that the test was ... (P . Os
F13

Comments
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Disclaimer

In the out-of-hours medical services practice Hildesheim the use of a quantitative
rapid CRP test is currently evaluated. In this context, the practice network HildMed
in collaboration with Institute of General Practice and Family Medicine at the Jena
University Hospital investigates the impact of the test on practice processes,
patient management, and physicians’ work experience.

Please answer this short questionnaire immediately after each use of the CRP-
POCT. Your participation is voluntarily and no data are collected which allow
identification of your person. An identification of your person is neither possible
nor desired in this study. By completing this questionnaire you consent to
anonymously participate in this study.

If you have any questions you can contact Dr. rer. nat. Robby Markwart
(BachstraRe 18, 07743 Jena, robby.markwart@med.uni-jena.de, 03641/9-395820).

Matthes A, et al. BMJ Open 2023; 13:€069453. doi: 10.1136/bmjopen-2022-069453


mailto:robby.markwart@med.uni-jena.de

	Point-­of-­care measurement of C-­reactive protein promotes de-­escalation of treatment decisions and strengthens the perceived clinical confidence of physicians in out-­of-­hours outpatient emergency medical services
	Abstract
	Introduction﻿﻿
	Methods
	Study design and outcomes
	Questionnaire
	Data analysis
	Patient and public involvement

	Results
	Clinical indications and diagnostic goals for CRP-POCT use
	Impact of CRP-POCT use on clinical decision-making
	Impact of CRP-POCT use on clinical confidence and communication

	Discussion
	Strengths and limitations

	Conclusion
	References


