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Abstract

Objectives: To examine factors impacting diagnostic
evaluation of suspected deep vein thrombosis (DVT) by
analyzing the test ordering patterns and provider decision-
making within a universal health coverage system in
Hungary.
Methods: We analyzed test orders for suspected DVT
between 2007 and 2020, and the financial framework
influencing diagnostic practices. An anonymous survey
was also conducted among Emergency Department
physicians to explore factors influencing diagnostic
decision-making.
Results: A total of 6,821 patients were identified. From 2008
to 2013, the most common diagnostic approach combined
D-dimer and duplex ultrasound tests (64.5 %), followed by

sole ultrasound (20.5 %) and sole D-dimer (15 %) testing. A
marked shift occurred from 2014 onward, with sole ultra-
sound rising to 88 % of cases by 2018–2020, while combined
testing and sole D-dimer orders decreased to 7.9 and 4 %,
respectively. In survey results, time efficiency emerged as a
key factor for bypassing D-dimer testing, cited by 75 % of
physicians. 45 % believed D-dimer costs were comparable
to or higher than duplex ultrasound. Financial analysis
revealed that the outdated performance points system
misrepresented actual costs, resulting in duplex ultrasound
being significantly underfunded, which impacts the Radi-
ology Department. This discrepancy contributes to higher
national level expenses, driven by the increased reliance on
ultrasound.
Conclusions: We found diagnostic practices deviating
from international diagnostic guidelines, with an increase
in duplex ultrasound over D-dimer. This shift, allowed by
an outdated financing structure, increases overall costs for
the healthcare system. Revising financial frameworks to
reflect true costs is essential for sustainable operations in
universal health coverage systems.

Keywords: diagnostics; efficiency; healthcare cost; decision-
making

Introduction

Monitoring of diagnostic efficiency

Low-value care (LVC), offering minimal to no benefit to the
patients while incurring excess costs, is a global challenge
and is estimated to cost the US healthcare system between
76 and 102 billion USD yearly [1]. Overuse of tests is a
common form of LVC [2] and can be driven by financial
incentives, medico-legal concerns, and availability/turn-
around time. The de-implementation of LVC is essential to
reducing resource waste and thus indirectly improving
patient and population health [3]. Clinical guidelines,
algorithms, evidence-based recommendations, and indices
[4] that quantify and monitor hospital-level LVC can opti-
mize patient care.
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Diagnostic considerations for deep vein
thrombosis

The current study examines the diagnostic evaluation for
suspected deep vein thrombaosis (DVT) to analyze diagnostic
considerations of healthcare providers (HCPs). DVT repre-
sents a critical medical concern due to the risk of progressing
to pulmonary embolism. DVT is a relatively frequent provi-
sional diagnosis, and data indicate a rising incidence of DVT
cases [5, 6]. Current guidelines advocate that suspected DVT
evaluations should include a pretest probability assessment,
with the Wells score being the most widely used tool [7, 8]. In
the lowprobability group, D-dimer is the suggested initial test;
if normal (<500 ng/mL), no further testing is necessary.
However, elevated D-dimer levels prompt the performance of
duplex ultrasound of the affected lower extremity [7]. The
high probability group is recommended to undergo immedi-
ate ultrasound examinationwithout prior D-dimer testing [7].
In the moderate probability group, diverse clinical perspec-
tives exist regarding initiating D-dimer testing or directly
proceeding to ultrasound examination [7].

Healthcare and hospital financial models

Healthcare financing varies globally; however most indus-
trialized countries operate some form of publicly funded
healthcare with universal coverage. In Hungary, healthcare
predominantly operates under a national health insurance
model, wherein most hospitals are state-funded, and
patients are nationally insured and receive healthcare ser-
vices free of charge at the point of use. The National Health
Insurance Fund of Hungary (Hungarian abbreviation:
NEAK) reimburses hospitals based on procedures per-
formed. A “performance unit” score is assigned to each
procedure (e.g., diagnostic tests). Reimbursement is based on
a flat conversion rate of the performance units. This Fund
aims to promote cost-efficient operations by allocating a
monthly allowed budget of “performance units”. Exceeding
allocated budgets leads to unreimbursed services, encour-
aging providers to prioritize lower-cost diagnostics.

Objectives

At the Department of Laboratory Medicine of the University
of Debrecen Clinical Center (UDCC), a decline in the D-dimer
test orders for suspected DVT has been observed over the
past decade. Given the prominent role of D-dimer in DVT
diagnosis, our objective was to explore the diagnostic prac-
tices for suspected deep vein thrombosis at the Emergency

Department of the UDCC and compare that to gold-standard
guidelines. Rather than proposing new guidelines, we aimed
to assess factors contributing to deviation from existing
recommendations.

Subjects and methods

Data sources

We used hospital-level data from the University of Debre-
cen Clinical Center. The clinical data warehouse was
accessed via Microsoft Azure Databricks PaaS (Platform as
a Service), a cloud-based solution for processing, storing,
sharing, analyzing, and modeling datasets. We used Spark
SQL queries and rule-based text processing techniques to
generate data for subsequent statistical analysis.

Defining and finding DVT-suspect cases in
medical records

We tried various filter queries to identify all patients who
presented with suspected DVT at the ED. It was not possible
to identify cases where test results were negative using
discharge codes because discharge codes do not include di-
agnoses that were ruled out during the visit. To capture all
patients with suspected DVT, we analyzed the presenting
complaints, past medical history, physical examination re-
sults, and discharge summary in free text format. We found
thatmedical phrases and discharge languagewere relatively
consistent, which aided patient identification with classic
data mining library of regular expressions (regex).

Ourfinalfilters included admission date (January 1, 2007–
December 31, 2020), department code, the presence of the
Hungarian terms for “DVT” or “deep vein thrombosis” in the
discharge summary in combination with the phrases: “was
ruled out”, “was proved”, “was confirmed” or “was excluded”.
The chosen expression reflects terminology commonly used in
everyday clinical practice. We excluded those cases where
neither D-dimer nor lower extremity duplex ultrasound
test results were available despite being mentioned in the
discharge summary.

Information on the identified patient records, including
admission date, chief complaints, medical status, D-dimer
results, lower extremity duplex ultrasound results, and
discharge summary, were exported for all cases. We curated
the exported cases by thoroughly reviewing chief complaints
and discharge summaries, ensuring the relevance of all
included cases for the study.
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The extracted case numbers matched clinical expecta-
tions. The good sensitivity of patient identification is further
supported by literature data indicating an annual incidence
of 1–2 deep vein thrombosis (DVT) cases per 1,000 population
[9, 10]. Given the 200,000–250,000 population in the ED
catchment area, the annual DVT countwas expected to range
from 200 to 500. Our method identified 2–5 times this num-
ber, which is reasonable considering that a portion of
patients initially suspected of having DVT were ultimately
not diagnosed with the condition. The specificity of patient
identification was considered 100 %, due to highly targeted
filters.

Reimbursement rates

All diagnostic tests are assigned performance points by the
NEAK, which we retrieved from the official NEAK website
[11, 12]. NEAK determines the reimbursement valuation of
the performance points [13]. Reimbursement based on
NEAK’s valuation, may not reflect actual costs incurred by
the hospital. Hungarian Forint (HUF) was converted to US
Dollar (USD) at the average exchange rate of 308 HUF/USD
based on the average conversion rate between January 1,
2020, and December 31, 2020 [14].

Survey

We conducted an anonymous survey among the current
healthcare providers to explore factors influencing their
diagnostic decision-making. All physicians, including resi-
dents and specialists, had the opportunity to fill out the
survey during their daytime shifts, voluntarily. Of the 20
attending specialists and 17 resident physicians employed at
the Emergency Department of the University of Debrecen, 12
(60 %) specialists and 7 (41 %) residents participated. 40 % of

the responders were resident physicians, 60 % were spe-
cialists. 35 % of the responders had specializations in emer-
gency medicine; the rest had other specializations or did not
have any (i.e., resident physicians). Responders’ years of
experience in emergency care are shown in Figure 1.

Statistical analysis

Anonymized data from health records were exported in.csv
and further analyzed in Microsoft Excel (Microsoft) and
GraphPad Prism version 10.2 (GraphPad Software). The data
were tested for normal distribution with the D’Agostino &
Pearson test. Those that passed the normality test were
further examined with the Pearson correlation test. For
those that were non-Gaussian, a non-parametric Spearman
correlation test was performed. All of these were done using
GraphPad Prism.

Results

To evaluate the D-dimer and lower extremity duplex ultra-
sound test orders for patients with suspected DVT, we iden-
tified 6,821 cases from theUDCCmedical database (2007–2020)
using filtering criteria. Patient volume increased annually,
ranging from 67 to 921 cases, and it was attributed to the
evolving “single-admission-site” pathways within the clinical
center. Demographics, including the patient population
served, the age distribution of the patients and the rate of
D-dimer positivity were constant, based on the Spearman
correlation test.

We revealed significant trends in test ordering patterns
within the examined period (Figure 2). From 2008 to 2013, the
combined D-dimer and ultrasound assessments were most
common (64.5 %), followed by sole ultrasound (20.5 %) and
sole D-dimer orders (15 %). However, beginning in 2014, a
shift in ordering habits became apparent, sole ultrasound
evaluations increased, reaching an average of 88 % of cases
by 2018–2020, with combined D-dimer and ultrasound tests
comprising 7.9 % of cases and sole D-dimer orders at 4 %.
Further curation of the data showed that in 57 % of D-dimer
orders, other conditions (e.g., suspected pulmonary embo-
lism) also influenced the decision. Adjusting for pure DVT-
suspect cases, the order rates shifted to 94.5 % ultrasound,
3.3 % combined, and 1.7 % sole D-dimer orders. The trends in
test ordering showed statistical significance over the whole
studied period, with a strong correlation after 2012. The rate
of sole ultrasound ordering exhibited a strong positive cor-
relation between 2012 and 2020 (r=0.93, p<0.001). Conversely,
the downward trend in combined D-dimer and ultrasound
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Figure 1: Responders’ years of experience in emergency care.
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test rates showed a strong negative correlation over the
same period (r=−0.92, p<0.001).

Despite this evolution in practice, no relevant changes in
clinical guidelines or technological advancements were
identified. The study cohort exhibited a consistent likelihood
of DVT, with a stable incidence of positive D-dimer results
(29.2 %).

To assess the predictive values of D-dimer tests, we used
the cases with combined diagnostic testing. Ultrasound find-
ings served as the gold standard reference for diagnostic
comparison. D-dimer levels were considered negative if
<0.5mg FEU/L, resulting in 923 cases identified as negative.
The negative predictive value (NPV) for acute DVT among
these was 99.46 % (5 false negative cases). NPV for all cases of
acute DVT, subacute DVT, or thrombosis in superficial veins
was 96.86 % (31 false negative cases) and 95.56% for post-
thrombotic conditions (41 false negative cases).

Cost calculation at the UDCC

We calculated the reimbursements based on the performance
points and the reimbursement rates defined by NEAK. Lower
extremity venous duplex ultrasound was associated with
1,296 points, and the D-dimer laboratory test was associated
with 3,543 points in 2020 [11, 12, 15].

We observed that the performance points allocated for
the duplex ultrasound and D-dimer remained unchanged
throughout the examined period between 2007 and 2020
(Figure 3). To ascertain whether these assignments were
outliers or reflective of the standard practice of stagnant
performance point levels, we checked other commonly
requested diagnostic procedures. We found that perfor-
mance point levels were virtually always constant, suggest-
ing that performance points assigned to the diagnostic tests
do not change.

However, reimbursement valuation of performance
points increased gradually over time in a stepped method,
from 0.44 USD cents/point in January 2007 by 45 % to 0.64
USD cents/point in January 2020 (Figures 3 and 4) [13].

As the cumulative inflation rate during this period was
comparable to this, 54.45 % [16], we used the latest reim-
bursement values to compare the costs of diagnostic tests
to private healthcare costs. We collected the current prices
(as of 2024) of diagnostic tests in a private setting (Figure 4),
as the pricing history of private services is not publicly
available. Via online searches, we collected costs from 19
private facilities for D-dimer diagnostic tests and from 39
sites for lower extremity duplex ultrasound. In the private
setting, the costs of the examined diagnostic tests exhibited
notable disparities. Costs of D-dimer tests in private
healthcare in Hungary were similar to the state reim-
bursement rates (24.59 USD compared to 22.67 USD); how-
ever, the price of the duplex ultrasound was nearly 10
times higher in the private setting compared to the state
reimbursement value, with an average of 74 USD vs. 8.29
USD.

To compare Hungarian pricing ratios, we also collected
pricing and reimbursement data from the USA. Medicare
reimbursement was 10.52 USD for a D-dimer and 195.87 USD
for a lower extremity duplex ultrasound. Prices in a private
setting were slightly higher but proportional; the average
price of a D-dimer test at 174 healthcare sites was reported to
be 27 USD [17], while the unilateral lower extremity duplex
ultrasound averaged 238 USD [18] at 146 sites across the
country. While ultrasound assessments were significantly
more expensive than D-dimer tests in the U.S. Medicare and
private and in the Hungarian private setting, the Hungarian
state reimbursement scheme is striking: ultrasound exami-
nation prices constituted one-third that of a D-dimer test
reimbursed by the state, altogether approximately 30 times
less than that observed in the USA.
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Calculation of actual costs of diagnostic tests

Upon comparing the state-funded reimbursement rates for
duplex ultrasound to prices in private settings in Hungary
in the USA, they appeared outdated and did not accurately
reflect the actual costs. We actual costs for this labor-
intensive diagnostic test at the UDCC, performed by radi-
ologists with administrative support. Publicly available

data on salaries [19–22], accessory pricing from online price
comparison platforms [23, 24], energy prices from the
service provider’s official price list [25] and equipment
depreciation with maintenance intervals and replacement
periods based on manufacturers’ recommendations and
previous research studies [26–29] were used. We used an
average examination time of 14–15 min, factoring in prep-
aration and breaks [30].

We modeled three cost scenarios: best-case, worst-case,
and the average (Table 1). Expenses included wages, acces-
sories, energy consumption, and depreciation. In the best-
case scenario, lower wages (junior physicians) and prices
were used with a shorter examination duration, reduced
accessory usage, and an extended device lifecycle. In the
worst-case scenario, higherwages and priceswere usedwith
long examination duration, increased accessory consump-
tion, and a shorter device lifecycle.

Actual costs ranged between 11.24 USD and 44.51
USD, averaging 25.16 USD. The primary cost driver was
wages, led by radiologists (7.2 USD to 33 USD per test),
assistants (2.1 USD to 5.8 USD per test), followed by hospi-
tal attendants’ wages for helping with the moving
and transportation of the patient, at 1.4 USD to 3.3
USD. Wages accounted for approximately 96 % of all
expenses.

Accessories contributed ∼3.3 % (e.g., gel, gloves, paper),
and depreciation of equipment added 0.81–1.47 %. Negligible
factors like energy costs and minor furniture depreciation
were excluded.
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tests in the United States and Hungary. The remarkably low Hungarian
state reimbursement value for the duplex ultrasound is in red. HU,
Hungary; US, Lower extremity duplex ultrasound; USA, United States of
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Study among ED healthcare providers

We surveyed Emergency Department healthcare providers
to explore factors influencing their diagnostic decision-
making. When evaluating suspected deep vein thrombosis,
75 % of respondents reported ordering Duplex ultrasound as
their initial test, 15 % ordered both tests concurrently, and
10 % preferred starting with a D-dimer test.

Time efficiency was cited by 75 % of physicians at least
once as a key reason for not prioritizing D-dimer testing
(Figure 5), despite 60 % reporting similar turnaround times
for D-dimer and ultrasound (Figure 6). This preference
appears tied to the belief that starting with ultrasound
avoids additional tests after a positive D-dimer. All attending
specialists (100 %) strongly agreed, and all residents (100 %)

agreed or strongly agreed that elevated D-dimer levels can
have multiple underlying causes.

Cost considerations were directly mentioned by only
10 % of respondents, though 45 % believed D-dimer costs
were comparable to or higher than duplex ultrasound (58 %
among specialists) (Figure 7). Additionally, just 15 % (3 re-
spondents) cited “workplace requirements” as a factor
influencing their decisions, andmanagement confirmed that
no official policy mandates ultrasound use. These findings
suggest that the local diagnostic practices have evolved into
informal customs that some providers feel obligated to
follow.

Discussion

This study investigated diagnostic practices and clinical
reasoning within a universal health coverage system,
focusing on DVT diagnostics in a state-owned ED.

International guidelines suggest using theWells score to
guide D-dimer and duplex ultrasound use based on pretest
probability. Despite a stable patient distribution across DVT
probability levels, we revealed a decline in D-dimer orders,
with duplex ultrasound becoming the preferred diagnostic
method.

From 2014, sole ultrasound evaluations rose to 88 % of
cases, while sole D-dimer and combined D-dimer/ultrasound
orders accounted for 4 and 7 %, respectively. A survey
revealed that 75 % of ED physicians prioritize time efficiency
by bypassing D-dimer testing to avoid follow-up diagnostics.
Additionally, 66 % believed D-dimer costs were comparable
to or higher than duplex ultrasound.

The performance points and reimbursement rates are
the only costmarkers for HCPs. Duplex ultrasound has lower
performance points than D-dimer, suggesting it is cheaper.
From the cost-effectiveness perspective, an increased order
number of the duplex ultrasound with a reduced number of
D-dimer tests is advantageous for the ED’s monthly perfor-
mance point budget. The clinical reasoning favoring duplex
ultrasound is understandable given its perceived advan-
tages – “cheaper, better, and saves time” – despite deviating
from international recommendations as the Wells-score
approach.

However, our cost analysis revealed that the true direct
cost of a duplex ultrasound, and it is significantly under-
funded by the NEAK. The reason of the underfundingmay be
that the performance points of the tests were unchanged
between 2007 and 2020, conserving outdated cost pro-
portions. The actual cost factors of the diagnostic tests evolve
over time, leading to disparities between current costs and
the initial rates. If HR remuneration rises faster than the

Table : Detailed costs of the lower extremity duplex ultrasound ex-
amination at the UDCC.

Expenditure Minimum Average Maximum

Radiologist’s wage per examination,
USDa

.  

Assistant’s wage per examination,
USDa

. . .

Hospital attendant’s wage per exami-
nation, USDa

. . .

Cost of gel per examination, USDa
. . .

Cost of exam table paper per exami-
nation, USDa

. . .

Cost of gloves per examination, USDa
. . .

Cost of paper towels per examination,
USDa

. . .

Energy cost of computers per exami-
nation, USDa

. . .

Energy cost of screens per examina-
tion, USDa

. . .

Energy cost of ultrasound machine per
examination, USDa

. . .

Energy cost of lighting per examina-
tion, USDa

. . .

Maintenance cost of ultrasound
machine per examination, USDa

. . .

Depreciation of ultrasound machine
per examination, USDa

. . .

Depreciation of ultrasound probe per
examination, USDa

. . .

Subtotals, USDa

Wages combined, USDa
. . .

Accessories combined, USDa
. . .

Energy combined, USDa
. . .

Maintenance and depreciation
combined, USDa

. . .

Total, USDa
. . .

aUSD, United States Dollar.
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material costs, labor-intensive tests will face underfunding.
This phenomenon likely underlies the peculiar ratios
observed between duplex ultrasound examination and the
D-dimer test. The underfunding of the ultrasound exami-
nation will fall on the side of the Radiology Department and
the Clinical Center as a whole.

We did not aim to analyze the clinical impact of
bypassing D-dimer for ultrasound. The sensitivity of the
duplex ultrasound is comparable to D-dimer, with superior
specificity [31, 32]. Additionally, it identifies post-
thrombotic stages or non-thrombotic findings, aiding
diagnostic clarity in non-DVT cases. Without objective data
on diagnostic turnaround times, potential benefits as
earlier diagnoses remain unexplored. This study does not
challenge existing guidelines but highlights the costs of
deviating from a widely accepted, efficient standard in
quality healthcare.

The excessive use of duplex ultrasound testing worsens
underfunding for the Radiology Department and Clinical
Center. Addressing this would require intervention at the
Clinical Center level. Financially, recommending D-dimer in
the ED could balance costs, but this only addresses one issue.
Similar underfunding likely affects other diagnostic tests
and clinical decisions.

Overutilization of seemingly inexpensive, but in reality
expensive tests inflates hospital debts requiring state
compensation [33]. A sustainable solution would be a true
cost-based funding system, with regular assessment to
monitor spending, addressing discrepancies and promoting
long-term efficiency.

This study underscores the complex cost dynamics in
healthcare, focusing on the labor-intensive tests, primarily
due to personnel wages. Cost efficiency requires prudent
cost management, accurate cost tracking, and sharing ac-
curate cost information with healthcare providers as final
optimization occurs locally.

Research ethics: The study was approved by the University
of Debrecen Central Ethics Committee (DE RKEB/IKEB 6658-
2023, January 10, 2023.) and was carried out in compliance
with local legislation and institutional regulations. Since
only anonymized patient data was utilized and individual
identitieswere not disclosed,written informed consent from
participants or their legal guardians/next of kin was not
deemed necessary. The study was conducted in accordance
with the Declaration of Helsinki (as revised in 2013).
Informed consent: Not applicable.
Author contributions: All authors have accepted re-
sponsibility for the entire content of this manuscript and
approved its submission. Jozsef Kiraly: Data Curation,
Formal analysis, Investigation, Writing – Original Draft;
Andras Berzi; Miklos Emri: Data Curation; Eniko Sebestyen
and Dora Ujvarosy: Writing – Review & Editing; Rob El-
Kareh, Harjit Pal Bhattoa, Janos Kappelmayer, Kristen E.
Miller: Conceptualization, Writing – Review & Editing;
Gabor Toth: Conceptualization, Methodology, Resources,

Figure 5: Responses to the survey question “what influences your preferred diagnostic approach in suspected DVT?”

Figure 6: Responses to the survey question “which test results do you
get sooner (within shorter turnaround time)?”

Figure 7: Responses to the survey question “which test costs more
money to your department?”

Kiraly et al.: Healthcare optimization occurs locally 7



Writing – Original Draft. All authors contributed to the
article and approved the submitted version.
Use of Large Language Models, AI and Machine Learning
Tools: None declared.
Conflict of interest: The authors state no conflict of interest.
Research funding: Dr. Toth received funding through the
Society to Improve Diagnosis in Medicine’s fellowship pro-
gram, which is financially supported by the generosity of the
Gordon and Betty Moore Foundation. Dr. Emri’s Project no.
TKP2021-NKTA-34 has been implemented with the support
provided by the Ministry of Culture and Innovation of
Hungary from the National Research, Development and
Innovation Fund,financed under the TKP2021-NKTA funding
scheme. The funding sources had no involvement in study
design, the collection, analysis, and interpretation of the
data, the writing of the report, or the decision to submit the
article for publication.
Data availability: The raw data supporting the conclusions
of this article will be made available by the authors, with
restrictions to the availability of medical data.

References

1. Shrank WH, Rogstad TL, Parekh N. Waste in the US health care system.
JAMA 2019;322:1501.

2. Ellenbogen MI, Wiegand AA, Austin JM, Schoenborn NL, Kodavarti N,
Segal JB. Reducing overuse by healthcare systems: a positive deviance
analysis. J Gen Intern Med 2023;38:2519–26.

3. Augustsson H, Casales Morici B, Hasson H, von Thiele Schwarz U,
Schalling SK, Ingvarsson S, et al. National governance of de-
implementation of low-value care: a qualitative study in Sweden.
Health Res Pol Syst 2022;20:92.

4. Ellenbogen MI, Prichett L, Johnson PT, Brotman DJ. Development of a
simple index to measure overuse of diagnostic testing at the hospital
level using administrative data. J Hosp Med 2021;16:77–83.

5. Centers forDisease Control and Prevention. National hospital ambulatory
medical care survey: 2021 emergency department summary tables.
[Internet]. [cited 2024 Apr 8];Available from: https://www.cdc.gov/nchs/
data/nhamcs/web_tables/2021-nhamcs-ed-web-tables-508.pdf.

6. Jurić I, Nesek Adam V. Venous thromboembolism in the emergency
department – single-center experience. Acta Clin Croat 2022.
https://doi.org/10.20471/acc.2022.61.s1.07.

7. UpToDate, DVT guideline [Internet]. [cited 2024Mar 12];Available from:
https://www.uptodate.com/contents/clinical-presentation-and-
diagnosis-of-the-nonpregnant-adult-with-suspected-deep-vein-
thrombosis-of-the-lower-extremity.

8. Rios M, Lewiss R, Saul T. Focus on: emergency ultrasound for deep vein
thrombosis; 2009. [cited 2024 Apr 8];Available from: https://www.
acepnow.com/article/emergency-ultrasound-deep-vein-thrombosis/?
singlepage=1.

9. Wendelboe AM, Raskob GE. Global burden of thrombosis. Circ Res
2016;118:1340–7.

10. Lutsey PL, Zakai NA. Epidemiology and prevention of venous
thromboembolism. Nat Rev Cardiol 2023;20:248–62.

11. Neak - diagnostic test points [Internet]. [cited 2024 Apr 2];Available
from: http://finanszirozas.neak.gov.hu/szabalykonyv/index.asp?
verzio=173&mid=0.

12. Neak - diagnostic test points 2 [Internet]. [cited 2024 Apr 2];Available
from: http://finanszirozas.neak.gov.hu/szabalykonyv/index.asp?
mid=0.

13. Neak - performance points monetary value [Internet]. [cited 2024 Apr
2];Available from: https://www.neak.gov.hu/felso_menu/szakmai_
oldalak/publikus_forgalmi_adatok/gyogyito_megelozo_forgalmi_
adat/aladijak_telj_adatok.

14. Mnb - exchange rate history [Internet]. [cited 2024 Apr 2];Available
from: https://www.mnb.hu/arfolyam-lekerdezes.

15. NEAK, D-dimer points [Internet]. [cited 2024 Apr 11];Available from:
http://finanszirozas.neak.gov.hu/szabalykonyv/index.asp?
strInput=28662.

16. KSH, consumer price index [Internet]. [cited 2024 Apr 8];Available
from: https://www.ksh.hu/docs/hun/xstadat/xstadat_hosszu/h_
qsf001.html.

17. MDSave, USA test costs [Internet]. [cited 2024 Apr 9];Available from:
https://www.mdsave.com/f/procedure/d-dimer/AQABAJUAFP1fuSm_
6M_qJQihuNXUVCZDu5b85qTREo04QmdEBlSKMQziZMtdJnHSBGjUZT
AMsttWzFcQe5WwUhzlPdY81FSw5ThPMAley72QjuqXDx2Ak3BCE7
vEuy5SuLdvEyRvSuzvCVGBwmi3WxHaCbcP-BX-tKs0PAhJ9ykEREK
mtIyo-XPLd-oEiZQUOhFlWUsl7ISoP2VCqBrRJ9N91XYEj4aIwk-
Fr6DO6V0GuN3-SfdpNYGCkA?q=d-dimer&name=D-Dimer&latLng=39.
398703156,-99.41461919&city=&state=&zip=.

18. MDSave, USA test costs 2 [Internet]. [cited 2024 Apr 16];Available from:
https://www.mdsave.com/f/procedure/venous-doppler-study-
unilateral/AQABAJUAFP1fuSm_6M_qJQihuNXUVCZDu5b85qTREo04
QmdEBlSKMQziZMtdJnHSBGjUZTAMsttWzFcQe5WwUhzlPdY
81FSw5ThPMAley72QjuqXDx2Ak3BCE7vEuy5SuLdvEyRvSuzv
CVGBwmi3WxHaCbcP-BX-tKs0PAhJ9ykEREKmtIyo-XPLd-
oEiZQUOhFlWUsl7ISoP2VCqBrRJ9N91XYEj4aIwk-Fr6DO6V0GuN3-
SfdpNYGCkA?q=venous%20doppler%20study%20unilateral&
name=Venous%20Doppler%20Study%20Unilateral&latLng=39.
398703156,-99.41461919&keyword=Duplex,%20Venous,%20Lower%
20Extremity&orderBy=2.

19. Penzcentrum, wage categories [Internet]. [cited 2024 Feb 26];Available
from: https://www.penzcentrum.hu/karrier/20230129/
kozalkalmazotti-bertabla-2023-mennyit-keresnek-a-kozalkalmazottak-
2023-eveben-1133434.

20. Magyar Kozlony. 2023;73:3199–202. https://magyarkozlony.hu/
dokumentumok/75423707f0b8656a402e1813e5c91f4d86ed26a8/
megtekintes

21. HR Portal. Medical wages. [Internet]. [cited 2024 Feb 26];Available
from: https://www.hrportal.hu/hr/egeszsegugyi-bertabla-20201230.
html.

22. Penzcentrum, wage supplements [Internet]. [cited 2024 Feb 26];
Available from: https://www.penzcentrum.hu/karrier/20230205/
ejszakai-potlek-kalkulator-2023-mutatjuk-mennyi-az-ejszakai-potlek-
2023-eveben-1133546#.

23. Argep. Price comparison 1. [Internet]. [cited 2024 Feb 26];Available
from: https://www.argep.hu/.

24. Arukereso. Price comparison 2. [Internet]. [cited 2024 Feb 26];Available
from: https://www.arukereso.hu/.

25. MVM next, Energy price [Internet]. [cited 2023 Dec 26];Available
from: https://www.mvmnext.hu/ee/egyetemes-szolgaltatas/
szolgaltatasok/villamos-energia/aramdij-kalkulatorok/uzleti-
aramdij-elmu.

8 Kiraly et al.: Healthcare optimization occurs locally

https://www.cdc.gov/nchs/data/nhamcs/web_tables/2021-nhamcs-ed-web-tables-508.pdf
https://www.cdc.gov/nchs/data/nhamcs/web_tables/2021-nhamcs-ed-web-tables-508.pdf
https://doi.org/10.20471/acc.2022.61.s1.07
https://www.uptodate.com/contents/clinical-presentation-and-diagnosis-of-the-nonpregnant-adult-with-suspected-deep-vein-thrombosis-of-the-lower-extremity
https://www.uptodate.com/contents/clinical-presentation-and-diagnosis-of-the-nonpregnant-adult-with-suspected-deep-vein-thrombosis-of-the-lower-extremity
https://www.uptodate.com/contents/clinical-presentation-and-diagnosis-of-the-nonpregnant-adult-with-suspected-deep-vein-thrombosis-of-the-lower-extremity
https://www.acepnow.com/article/emergency-ultrasound-deep-vein-thrombosis/?singlepage=1
https://www.acepnow.com/article/emergency-ultrasound-deep-vein-thrombosis/?singlepage=1
https://www.acepnow.com/article/emergency-ultrasound-deep-vein-thrombosis/?singlepage=1
http://finanszirozas.neak.gov.hu/szabalykonyv/index.asp?verzio=173&mid=0
http://finanszirozas.neak.gov.hu/szabalykonyv/index.asp?verzio=173&mid=0
http://finanszirozas.neak.gov.hu/szabalykonyv/index.asp?mid=0
http://finanszirozas.neak.gov.hu/szabalykonyv/index.asp?mid=0
https://www.neak.gov.hu/felso_menu/szakmai_oldalak/publikus_forgalmi_adatok/gyogyito_megelozo_forgalmi_adat/aladijak_telj_adatok
https://www.neak.gov.hu/felso_menu/szakmai_oldalak/publikus_forgalmi_adatok/gyogyito_megelozo_forgalmi_adat/aladijak_telj_adatok
https://www.neak.gov.hu/felso_menu/szakmai_oldalak/publikus_forgalmi_adatok/gyogyito_megelozo_forgalmi_adat/aladijak_telj_adatok
https://www.mnb.hu/arfolyam-lekerdezes
http://finanszirozas.neak.gov.hu/szabalykonyv/index.asp?strInput=28662
http://finanszirozas.neak.gov.hu/szabalykonyv/index.asp?strInput=28662
https://www.ksh.hu/docs/hun/xstadat/xstadat_hosszu/h_qsf001.html
https://www.ksh.hu/docs/hun/xstadat/xstadat_hosszu/h_qsf001.html
https://www.mdsave.com/f/procedure/d-dimer/AQABAJUAFP1fuSm_6M_qJQihuNXUVCZDu5b85qTREo04QmdEBlSKMQziZMtdJnHSBGjUZTAMsttWzFcQe5WwUhzlPdY81FSw5ThPMAley72QjuqXDx2Ak3BCE7vEuy5SuLdvEyRvSuzvCVGBwmi3WxHaCbcP-BX-tKs0PAhJ9ykEREKmtIyo-XPLd-oEiZQUOhFlWUsl7ISoP2VCqBrRJ9N91
https://www.mdsave.com/f/procedure/d-dimer/AQABAJUAFP1fuSm_6M_qJQihuNXUVCZDu5b85qTREo04QmdEBlSKMQziZMtdJnHSBGjUZTAMsttWzFcQe5WwUhzlPdY81FSw5ThPMAley72QjuqXDx2Ak3BCE7vEuy5SuLdvEyRvSuzvCVGBwmi3WxHaCbcP-BX-tKs0PAhJ9ykEREKmtIyo-XPLd-oEiZQUOhFlWUsl7ISoP2VCqBrRJ9N91
https://www.mdsave.com/f/procedure/d-dimer/AQABAJUAFP1fuSm_6M_qJQihuNXUVCZDu5b85qTREo04QmdEBlSKMQziZMtdJnHSBGjUZTAMsttWzFcQe5WwUhzlPdY81FSw5ThPMAley72QjuqXDx2Ak3BCE7vEuy5SuLdvEyRvSuzvCVGBwmi3WxHaCbcP-BX-tKs0PAhJ9ykEREKmtIyo-XPLd-oEiZQUOhFlWUsl7ISoP2VCqBrRJ9N91
https://www.mdsave.com/f/procedure/d-dimer/AQABAJUAFP1fuSm_6M_qJQihuNXUVCZDu5b85qTREo04QmdEBlSKMQziZMtdJnHSBGjUZTAMsttWzFcQe5WwUhzlPdY81FSw5ThPMAley72QjuqXDx2Ak3BCE7vEuy5SuLdvEyRvSuzvCVGBwmi3WxHaCbcP-BX-tKs0PAhJ9ykEREKmtIyo-XPLd-oEiZQUOhFlWUsl7ISoP2VCqBrRJ9N91
https://www.mdsave.com/f/procedure/d-dimer/AQABAJUAFP1fuSm_6M_qJQihuNXUVCZDu5b85qTREo04QmdEBlSKMQziZMtdJnHSBGjUZTAMsttWzFcQe5WwUhzlPdY81FSw5ThPMAley72QjuqXDx2Ak3BCE7vEuy5SuLdvEyRvSuzvCVGBwmi3WxHaCbcP-BX-tKs0PAhJ9ykEREKmtIyo-XPLd-oEiZQUOhFlWUsl7ISoP2VCqBrRJ9N91
https://www.mdsave.com/f/procedure/d-dimer/AQABAJUAFP1fuSm_6M_qJQihuNXUVCZDu5b85qTREo04QmdEBlSKMQziZMtdJnHSBGjUZTAMsttWzFcQe5WwUhzlPdY81FSw5ThPMAley72QjuqXDx2Ak3BCE7vEuy5SuLdvEyRvSuzvCVGBwmi3WxHaCbcP-BX-tKs0PAhJ9ykEREKmtIyo-XPLd-oEiZQUOhFlWUsl7ISoP2VCqBrRJ9N91
https://www.mdsave.com/f/procedure/d-dimer/AQABAJUAFP1fuSm_6M_qJQihuNXUVCZDu5b85qTREo04QmdEBlSKMQziZMtdJnHSBGjUZTAMsttWzFcQe5WwUhzlPdY81FSw5ThPMAley72QjuqXDx2Ak3BCE7vEuy5SuLdvEyRvSuzvCVGBwmi3WxHaCbcP-BX-tKs0PAhJ9ykEREKmtIyo-XPLd-oEiZQUOhFlWUsl7ISoP2VCqBrRJ9N91
https://www.mdsave.com/f/procedure/venous-doppler-study-unilateral/AQABAJUAFP1fuSm_6M_qJQihuNXUVCZDu5b85qTREo04QmdEBlSKMQziZMtdJnHSBGjUZTAMsttWzFcQe5WwUhzlPdY81FSw5ThPMAley72QjuqXDx2Ak3BCE7vEuy5SuLdvEyRvSuzvCVGBwmi3WxHaCbcP-BX-tKs0PAhJ9ykEREKmtIyo-XPLd-oEiZQUO
https://www.mdsave.com/f/procedure/venous-doppler-study-unilateral/AQABAJUAFP1fuSm_6M_qJQihuNXUVCZDu5b85qTREo04QmdEBlSKMQziZMtdJnHSBGjUZTAMsttWzFcQe5WwUhzlPdY81FSw5ThPMAley72QjuqXDx2Ak3BCE7vEuy5SuLdvEyRvSuzvCVGBwmi3WxHaCbcP-BX-tKs0PAhJ9ykEREKmtIyo-XPLd-oEiZQUO
https://www.mdsave.com/f/procedure/venous-doppler-study-unilateral/AQABAJUAFP1fuSm_6M_qJQihuNXUVCZDu5b85qTREo04QmdEBlSKMQziZMtdJnHSBGjUZTAMsttWzFcQe5WwUhzlPdY81FSw5ThPMAley72QjuqXDx2Ak3BCE7vEuy5SuLdvEyRvSuzvCVGBwmi3WxHaCbcP-BX-tKs0PAhJ9ykEREKmtIyo-XPLd-oEiZQUO
https://www.mdsave.com/f/procedure/venous-doppler-study-unilateral/AQABAJUAFP1fuSm_6M_qJQihuNXUVCZDu5b85qTREo04QmdEBlSKMQziZMtdJnHSBGjUZTAMsttWzFcQe5WwUhzlPdY81FSw5ThPMAley72QjuqXDx2Ak3BCE7vEuy5SuLdvEyRvSuzvCVGBwmi3WxHaCbcP-BX-tKs0PAhJ9ykEREKmtIyo-XPLd-oEiZQUO
https://www.mdsave.com/f/procedure/venous-doppler-study-unilateral/AQABAJUAFP1fuSm_6M_qJQihuNXUVCZDu5b85qTREo04QmdEBlSKMQziZMtdJnHSBGjUZTAMsttWzFcQe5WwUhzlPdY81FSw5ThPMAley72QjuqXDx2Ak3BCE7vEuy5SuLdvEyRvSuzvCVGBwmi3WxHaCbcP-BX-tKs0PAhJ9ykEREKmtIyo-XPLd-oEiZQUO
https://www.mdsave.com/f/procedure/venous-doppler-study-unilateral/AQABAJUAFP1fuSm_6M_qJQihuNXUVCZDu5b85qTREo04QmdEBlSKMQziZMtdJnHSBGjUZTAMsttWzFcQe5WwUhzlPdY81FSw5ThPMAley72QjuqXDx2Ak3BCE7vEuy5SuLdvEyRvSuzvCVGBwmi3WxHaCbcP-BX-tKs0PAhJ9ykEREKmtIyo-XPLd-oEiZQUO
https://www.mdsave.com/f/procedure/venous-doppler-study-unilateral/AQABAJUAFP1fuSm_6M_qJQihuNXUVCZDu5b85qTREo04QmdEBlSKMQziZMtdJnHSBGjUZTAMsttWzFcQe5WwUhzlPdY81FSw5ThPMAley72QjuqXDx2Ak3BCE7vEuy5SuLdvEyRvSuzvCVGBwmi3WxHaCbcP-BX-tKs0PAhJ9ykEREKmtIyo-XPLd-oEiZQUO
https://www.mdsave.com/f/procedure/venous-doppler-study-unilateral/AQABAJUAFP1fuSm_6M_qJQihuNXUVCZDu5b85qTREo04QmdEBlSKMQziZMtdJnHSBGjUZTAMsttWzFcQe5WwUhzlPdY81FSw5ThPMAley72QjuqXDx2Ak3BCE7vEuy5SuLdvEyRvSuzvCVGBwmi3WxHaCbcP-BX-tKs0PAhJ9ykEREKmtIyo-XPLd-oEiZQUO
https://www.mdsave.com/f/procedure/venous-doppler-study-unilateral/AQABAJUAFP1fuSm_6M_qJQihuNXUVCZDu5b85qTREo04QmdEBlSKMQziZMtdJnHSBGjUZTAMsttWzFcQe5WwUhzlPdY81FSw5ThPMAley72QjuqXDx2Ak3BCE7vEuy5SuLdvEyRvSuzvCVGBwmi3WxHaCbcP-BX-tKs0PAhJ9ykEREKmtIyo-XPLd-oEiZQUO
https://www.mdsave.com/f/procedure/venous-doppler-study-unilateral/AQABAJUAFP1fuSm_6M_qJQihuNXUVCZDu5b85qTREo04QmdEBlSKMQziZMtdJnHSBGjUZTAMsttWzFcQe5WwUhzlPdY81FSw5ThPMAley72QjuqXDx2Ak3BCE7vEuy5SuLdvEyRvSuzvCVGBwmi3WxHaCbcP-BX-tKs0PAhJ9ykEREKmtIyo-XPLd-oEiZQUO
https://www.penzcentrum.hu/karrier/20230129/kozalkalmazotti-bertabla-2023-mennyit-keresnek-a-kozalkalmazottak-2023-eveben-1133434
https://www.penzcentrum.hu/karrier/20230129/kozalkalmazotti-bertabla-2023-mennyit-keresnek-a-kozalkalmazottak-2023-eveben-1133434
https://www.penzcentrum.hu/karrier/20230129/kozalkalmazotti-bertabla-2023-mennyit-keresnek-a-kozalkalmazottak-2023-eveben-1133434
https://magyarkozlony.hu/dokumentumok/75423707f0b8656a402e1813e5c91f4d86ed26a8/megtekintes
https://magyarkozlony.hu/dokumentumok/75423707f0b8656a402e1813e5c91f4d86ed26a8/megtekintes
https://magyarkozlony.hu/dokumentumok/75423707f0b8656a402e1813e5c91f4d86ed26a8/megtekintes
https://www.hrportal.hu/hr/egeszsegugyi-bertabla-20201230.html
https://www.hrportal.hu/hr/egeszsegugyi-bertabla-20201230.html
https://www.penzcentrum.hu/karrier/20230205/ejszakai-potlek-kalkulator-2023-mutatjuk-mennyi-az-ejszakai-potlek-2023-eveben-1133546#
https://www.penzcentrum.hu/karrier/20230205/ejszakai-potlek-kalkulator-2023-mutatjuk-mennyi-az-ejszakai-potlek-2023-eveben-1133546#
https://www.penzcentrum.hu/karrier/20230205/ejszakai-potlek-kalkulator-2023-mutatjuk-mennyi-az-ejszakai-potlek-2023-eveben-1133546#
https://www.argep.hu/
https://www.arukereso.hu/
https://www.mvmnext.hu/ee/egyetemes-szolgaltatas/szolgaltatasok/villamos-energia/aramdij-kalkulatorok/uzleti-aramdij-elmu
https://www.mvmnext.hu/ee/egyetemes-szolgaltatas/szolgaltatasok/villamos-energia/aramdij-kalkulatorok/uzleti-aramdij-elmu
https://www.mvmnext.hu/ee/egyetemes-szolgaltatas/szolgaltatasok/villamos-energia/aramdij-kalkulatorok/uzleti-aramdij-elmu


26. Mindray: Medical Technology and Solutions Supplier. Replacement
period 1. [Internet]. [cited 2024 Feb 26];Available from: https://www.
mindray.com/na/news-and-events/blog/how-often-should-
ultrasound-machines-be-replaced/.

27. Acertara. Replacement period 2. [Internet]. [cited 2024 Feb 26];
Available from: https://acertaralabs.com/when-should-you-replace-
your-ultrasound-equipment/.

28. LBNMedical. Service interval 1. [Internet]. [cited 2024 Feb 26];Available
from: https://lbnmedical.com/ultrasound-maintenance/.

29. Renewal of radiological equipment. Renewal of radiological
equipment. Insights Imaging 2014;5:543–6.

30. Baxter GM, McKechnie S, Duffy P. Colour Doppler ultrasound in deep
venous thrombosis: a comparison with venography. Clin Radiol 1990;
42:32–6.

31. Goodacre S, Sampson F, Thomas S, van Beek E, Sutton A. Systematic
review and meta-analysis of the diagnostic accuracy of
ultrasonography for deep vein thrombosis. BMC Med Imag 2005;5:6.

32. Weitz JI, Fredenburgh JC, Eikelboom JW. A test in context: D-dimer. J Am
Coll Cardiol 2017;70:2411–20.

33. WHO. Review of Hungarian hospital debts. [Internet]. [cited 2024 Apr 9];
Available from: https://eurohealthobservatory.who.int/monitors/health-
systems-monitor/updates/hspm/hungary-2011/review-of-hospital-debts.

Kiraly et al.: Healthcare optimization occurs locally 9

https://www.mindray.com/na/news-and-events/blog/how-often-should-ultrasound-machines-be-replaced/
https://www.mindray.com/na/news-and-events/blog/how-often-should-ultrasound-machines-be-replaced/
https://www.mindray.com/na/news-and-events/blog/how-often-should-ultrasound-machines-be-replaced/
https://acertaralabs.com/when-should-you-replace-your-ultrasound-equipment/
https://acertaralabs.com/when-should-you-replace-your-ultrasound-equipment/
https://lbnmedical.com/ultrasound-maintenance/
https://eurohealthobservatory.who.int/monitors/health-systems-monitor/updates/hspm/hungary-2011/review-of-hospital-debts
https://eurohealthobservatory.who.int/monitors/health-systems-monitor/updates/hspm/hungary-2011/review-of-hospital-debts

	Breaking the guidelines: how financial unawareness fuels guideline deviations and inefficient DVT diagnostics
	Introduction
	Monitoring of diagnostic efficiency
	Diagnostic considerations for deep vein thrombosis
	Healthcare and hospital financial models
	Objectives

	Subjects and methods
	Data sources
	Defining and finding DVT-suspect cases in medical records
	Reimbursement rates
	Survey
	Statistical analysis

	Results
	Cost calculation at the UDCC
	Calculation of actual costs of diagnostic tests
	Study among ED healthcare providers

	Discussion
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Euroscale Coated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.7
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 35
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1000
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.10000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /DEU <>
    /ENU ()
    /ENN ()
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName (ISO Coated v2 \(ECI\))
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName <FEFF005B0048006F006800650020004100750066006C00F600730075006E0067005D>
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 8.503940
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 841.890]
>> setpagedevice


