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Executive summary

Introduction

Deep vein thrombosis (DVT) is a common
condition and its diagnosis may be challenging
due to the diversity of the available diagnostic
tests and the inaccuracy of clinical assess-
ment. If not diagnosed and treated correctly,
DVT may result in life-threatening conditions,
such as pulmonary embolism. On the other
hand, unnecessary treatment may result in
serious bleeding events. Given the importance
of this topic, the Ministry of Health of the
Kingdom of Saudi Arabia with the methodo-
logical support of the McMaster University
working group produced clinical practice
guidelines to assist health care providers in
evidence-based clinical decision-making.

Methodology

This clinical practice guideline is a part of the
larger initiative of the Ministry of Health of
the Kingdom of Saudi Arabia (KSA) to establish
a program of rigorous adaptation and de novo
development of guidelines. The ultimate goals
are to provide guidance for clinicians and re-
duce variability in clinical practice across the
Kingdom.

The KSA guideline panel selected the topic of
this guideline and all clinical questions ad-
dressed herein using a formal prioritization
process. For all selected questions we updat-
ed existing systematic reviews that were used
for the “Diagnosis of DVT” chapter of the 2012
Antithrombotic Therapy and Prevention of
Thrombosis guidelines, 9th edition (see Ap-
pendix 1).' We also conducted systematic
searches for information that was required to
develop full guidelines for the KSA, including
searches for information about patients’ val-
ues and preferences and cost (resource use)
specific to the Saudi context. Based on the
updated systematic reviews we prepared
summaries of available evidence supporting
each recommendation following the GRADE
(Grading of Recommendations, Assessment,
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Development and Evaluation) approach.> We
used this information to prepare the evidence
to recommendation tables that served the
guideline panel to follow the structured con-
sensus process and transparently document
all decisions made during the meeting (see
Appendix 2). The guideline panel met in Ri-
yadh on December 3, 2013 and formulated all
recommendations during this meeting. Poten-
tial conflicts of interests of all panel members
were managed according to the World Health
Organization (WHO) rules.?

How to use these guidelines

The guideline working group developed and
graded the recommendations and assessed
the quality of the supporting evidence accord-
ing to the GRADE approach. Quality of evi-
dence (confidence in the available estimates
of treatment effects) is categorized as: high,
moderate, low, or very low based on consid-
eration of risk of bias, directness, consistency
and precision of the estimates. High quality
evidence indicates that we are very confident
that the true effect lies close to that of the
estimate of the effect. Moderate quality evi-
dence indicates moderate confidence, and
that the true effect is likely close to the esti-
mate of the effect, but there is a possibility
that it is substantially different. Low quality
evidence indicates that our confidence in the
effect estimate is limited, and that the true
effect may be substantially different. Finally,
very low quality evidence indicates that the
estimate of effect of interventions is very un-
certain, the true effect is likely to be substan-
tially different from the effect estimate and
further research is likely to have important
potential for reducing the uncertainty.

The strength of recommendations is ex-
pressed as either strong (‘guideline panel rec-
ommends...”) or conditional (‘guideline panel
suggests...”) and has explicit implications (see
Table 1). Understanding the interpretation of
these two grades is essential for sagacious
clinical decision making.
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Table 1: Interpretation of strong and conditional (weak) recommendations

Implications

Strong recommendation

Conditional (weak) recommendation

For patients

Most individuals in this situation would
want the recommended course of ac-
tion and only a small proportion would
not. Formal decision aids are not likely
to be needed to help individuals make
decisions consistent with their values
and preferences.

The majority of individuals in this situa-
tion would want the suggested course
of action, but many would not.

For clinicians

Most individuals should receive the
intervention. Adherence to this rec-
ommendation according to the guide-
line could be used as a quality criterion

or performance indicator.

Recognize that different choices will be
appropriate for individual patients and
that you must help each patient arrive
at a management decision consistent
with his or her values and preferences.
Decision aids may be useful helping
individuals making decisions consistent
with their values and preferences.

ers

For policy mak-

as policy in most situations

The recommendation can be adapted

Policy making will require substantial
debate and involvement of various
stakeholders.

Key questions

What are the consequences of using
venography to diagnose first DVT?
What are the consequences of using
venography to rule out first DVT?
What are the consequences of using
compression ultrasonography (CUS)
to diagnose proximal DVT?

What are the consequences of using
serial proximal CUS to exclude DVT?
What are the consequences of using a
highly sensitive D-dimer as a stand-
alone test to exclude DVT?

What are the consequences of using
D-dimer and pretest probability to ex-
clude DVT?

What are the consequences of using a
negative proximal CUS and negative
D-dimer to exclude DVT?

What are the consequences of using
pretest probability with a negative
proximal CUS to exclude DVT?

What are the consequences of using
serial proximal CUS to exclude DVT in
patients with a low/moderate/high
pretest probability?

N
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10.

11.

What are the consequences of using
serial proximal CUS to exclude DVT in
patients with a positive D-dimer?
What are the consequences of using a
negative D-dimer to obviate the need
for serial testing in patients with a
negative proximal CUS and moderate
or high pretest probability at presen-
tation? (1) Negative proximal CUS plus
moderate pretest probability. (2)
Negative proximal CUS plus high pre-
test probability.
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Recommendations

Recommendation 1:

The Ministry of Health of Saudi Arabia guide-
line panel recommends the use of a clinical
strategy to assess the pretest probability
based on Wells criteria compared to not us-
ing a strategy, for the diagnosis of suspected
first lower extremity DVT. (Strong recom-
mendation, Moderate quality of evidence)

Recommendation 2:

The Ministry of Health of Saudi Arabia panel
recommends the use of highly sensitivity D-
dimer (ELISA) as an initial test for the diagno-
sis of DVT in patients with low pretest prob-
ability of first lower extremity DVT. (Strong
recommendation, Moderate quality of evi-
dence)

Recommendation 3:

The Ministry of Health of Saudi Arabia guide-
line panel recommends the use of proximal
CUS as an initial test for the diagnosis of DVT
in patients with low pretest probability of
first lower extremity DVT. (Strong recom-
mendation, Low quality of evidence)

Recommendation 4:

The Ministry of Health of Saudi Arabia guide-
line panel suggests the use of highly sensitive
D-dimer (ELISA) rather than proximal CUS as
an initial test for the diagnosis of DVT in pa-
tients with low pretest probability of first
lower extremity DVT. (Weak recommenda-
tion, Low quality of evidence)

Recommendation 5:

The Ministry of Health of Saudi Arabia guide-
line panel recommends no further testing
over further investigation with proximal CUS
in patients with low pretest probability of
first lower extremity DVT and negative highly
sensitive D-dimer test (ELISA). (Strong rec-
ommendation, Low quality of evidence)

Recommendation 6:

The Ministry of Health of Saudi Arabia guide-
line panel recommends no further investiga-
tion rather than venography in patients with

il dlig

low pretest probability of first lower extrem-
ity DVT, after negative initial proximal CUS.
(Strong recommendation, Moderate-level

quality)

Recommendation 7:

The Ministry of Health of Saudi Arabia guide-
line panel recommends performing proximal
CUS rather than venography in patients with
low pretest probability of first lower extrem-
ity DVT and positive highly sensitive D-dimer
test (ELISA). (Strong recommendation, Low
quality of evidence)

Recommendation 8:

The Ministry of Health of Saudi Arabia panel
recommends no further investigation, rather
than confirmatory venography, in patients
with low pretest probability of first lower
extremity DVT and positive proximal CUS.
(Strong recommendation, Low quality of evi-
dence)

Recommendation 9:

The Ministry of Health of Saudi Arabia panel
recommends the use of highly sensitivity D-
dimer (ELISA) as an initial test for the diagno-
sis of DVT in patients with moderate pretest
probability of first lower extremity DVT.
(Strong recommendation, Moderate quality
of evidence)

Recommendation 10:

The Ministry of Health of Saudi Arabia guide-
line panel recommends the use of proximal
CUS as an initial test for the diagnosis of DVT
in patients with moderate pretest probability
of first lower extremity DVT. (Strong recom-
mendation, Low quality of evidence)

Recommendation 11:

The Ministry of Health of Saudi Arabia guide-
line panel suggests the use of highly sensitive
D-dimer (ELISA) rather than proximal CUS as
an initial test for the diagnosis of DVT in pa-
tients with moderate pretest probability of
first lower extremity DVT. (Weak recom-
mendation, Low quality of evidence)
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Recommendation 12:

The Ministry of Health of Saudi Arabia guide-
line panel recommends no further testing
over further investigation with proximal CUS
in patients with moderate pretest probability
of first lower extremity DVT and negative
highly sensitive D-dimer test (ELISA). (Strong
recommendation. Low quality of evidence)

Recommendation 13:

The Ministry of Health of Saudi Arabia guide-
line panel recommends performing proximal
CUS rather than venography in patients with
moderate pretest probability of first lower
extremity DVT and positive highly sensitive
D-dimer test (ELISA). (Strong recommenda-
tion, Low quality of evidence)

Recommendation 14:

The Ministry of Health of Saudi Arabia guide-
line panel suggests no further testing rather
than repeat proximal CUS in patients with a
moderate pretest probability of first lower
extremity DVT and negative initial proximal
CUS. (Weak recommendation, Low quality of
evidence)

Recommendation 15:

The Ministry of Health of Saudi Arabia guide-
line suggests repeating proximal CUS in one
week over no further testing in patients with
moderate pretest probability of first lower
extremity DVT and initial negative proximal
CUS and positive highly sensitive D-dimer
test (ELISA). (Weak recommendation, Low
quality of evidence)

Recommendation 16:

The Ministry of Health of Saudi Arabia panel
recommends no further investigation, rather
than confirmatory venography, in patients
with moderate pretest probability of first
lower extremity DVT and positive proximal
CUS. (Strong recommendation, Low quality
of evidence)

Recommendation 17:

The Ministry of Health of Saudi Arabia panel
recommends against the use of highly sensi-
tivity D-dimer (ELISA) as a standalone test to
rule out DVT in patients with high pretest
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probability of first lower extremity DVT.
(Strong recommendation, Moderate quality
of evidence

Recommendation 18:

The Ministry of Health of Saudi Arabia panel
recommends against the use of proximal CUS
as a standalone test to rule out DVT in pa-
tients with high pretest probability of first
lower extremity DVT. (Strong recommenda-
tion, Moderate quality of evidence)

Recommendation 19:

The Ministry of Health of Saudi Arabia panel
recommends no further investigation, rather
than confirmatory venography, in patients
with high pretest probability of first lower
extremity DVT and positive proximal CUS.
(Strong recommendation, Moderate quality
of evidence)

Recommendation 20:

The Ministry of Health of Saudi Arabia guide-
line panel recommends repeating proximal
CUS in one week rather than no further test-
ing in patients with a high pretest probability
of first lower extremity DVT and negative
initial proximal CUS. (Strong recommenda-
tion, Moderate quality of evidence)

Recommendation 21:

The Ministry of Health of Saudi Arabia panel
recommends additional testing with highly
sensitive D-dimer (ELISA) rather than no fur-
ther testing in patients with high pretest
probability of first lower extremity DVT and
initial negative proximal CUS. (Strong rec-
ommendation, Low quality of evidence)

Recommendation 22:

The Ministry of Health of Saudi Arabia panel
recommends repeating proximal CUS in one
week over performing venography in pa-
tients with high pretest probability of first
lower extremity DVT, negative initial proxi-
mal CUS negative and positive highly sensi-
tive D-dimer test (ELISA). (Strong recommen-
dation, Low quality of evidence)
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Recommendation 23:

The Ministry of Health of Saudi Arabia panel
recommends no further testing rather than
venography in patients with high pretest
probability of first lower extremity DVT and
negative serial proximal CUS. (Strong rec-
ommendation, Moderate quality of evi-
dence)

Recommendation 24:

The Ministry of Health of Saudi Arabia panel
recommends no further testing rather than
venography in patients with high pretest
probability of first lower extremity DVT, neg-
ative highly sensitive D-dimer test (ELISA)
and negative proximal CUS. (Strong recom-
mendation, Low quality of evidence)

=
o'e

il dlig



Diagnosis of Suspected First Deep Vein

Thrombosis of Lower Extremity

Scope and purpose

The purpose of this document is to provide
guidance for the diagnosis of suspected first
deep vein thrombosis (DVT) of the lower ex-
tremity. Recommendations are applicable for
the ambulatory setting (i.e., outpatient or
emergency department). The target audience
of these guidelines includes primary care phy-
sicians, specialists in internal medicine and in
emergency medicine in the Kingdom of Saudi
Arabia. Other health care professionals and
policy makers may also benefit from these
guidelines.

Given the importance of this topic, the Minis-
try of Health (MoH) of Saudi Arabia with the
methodological support of the McMaster Uni-
versity working group produced clinical prac-
tice guidelines to assist health care providers
in evidence-based clinical decision-making.
This clinical practice guideline is a part of the
larger initiative of the Ministry of Health of
Saudi Arabia to establish a program of rigor-
ous adaptation and de novo development of
guidelines in the Kingdom; the ultimate goal
being to provide guidance for clinicians and
reduce variability in clinical practice across the
Kingdom.

Introduction

DVT is a common condition, affecting approx-
imately 100 in 100,000 persons per year."*’
Incidence increases with age, rising exponen-
tially from less than 5 per 100,000 per year in
those aged under 15 to over 500 per 100,000
per year in those aged over 80 years in the
West.*” The true incidence of DVT in KSA is
unknown. Clinical assessment is inaccurate for
diagnosing DVT. Misdiagnosis is an important
concern. While not treating DVT may result in
serious complications such as pulmonary em-
bolism, the overtreatment is associated with
higher bleeding rates, including intracranial
and gastrointestinal hemorrhages.®™

Usually, diagnostic strategies for DVT consist
of sequential testing in order to improve di-

m.
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agnostic accuracy, thus, minimizing the health
consequences of misdiagnosis and overtreat-
ment. Three categories of tests are typically
used to determine the probability of DVT:
(2)clinical pretest probability assessment, (2)
D-dimer assay, and (3) imaging studies, most
commonly proximal venous compression ul-
trasound (CUS), however other tests may be
occasionally used, such as contrast venogra-
phy, that is still considered the reference
standard for DVT diagnosis, CT scan and
MRI."®

Methodology

To facilitate the interpretation of these guide-
lines; we briefly describe the methodology we
used to develop and grade recommendations
and quality of the supporting evidence. We
present the detailed methodology in a sepa-
rate publication.™

The KSA guideline panel selected the topic of
this guideline and all clinical questions ad-
dressed herein using a formal prioritization
process. For all selected questions we updat-
ed existing systematic reviews that were used
for the “Diagnosis of DVT” chapter of the 2012
Antithrombotic Therapy and Prevention of
Thrombosis guidelines, 9th edition (see Ap-
pendix 1).' We also conducted systematic
searches for information that was required to
develop full guidelines for the KSA, including
searches for information about patients’ val-
ues and preferences and cost (resource use)
specific to the Saudi context. Based on the
updated systematic reviews we prepared
summaries of available evidence supporting
each recommendation following the GRADE
(Grading of Recommendations, Assessment,
Development and Evaluation) approach.

Results of diagnostic accuracy studies were
presented as sensitivity, specificity and post-
test probabilities of having DVT during the
follow-up period. In order to estimate the im-
pact on patient-important outcomes, when
possible, simulations of crude rate of events
were provided for the panel members to sup-
port the clinical judgment. We used the base-
line risks for undesirable events presented in
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the systematic review. The assumed rates of
fatal and non-fatal pulmonary embolism were
respectively 0.3% and 1.4% for treated pa-
tients and 1.9% and 9.3% for untreated pa-
tients. Assumed risk for fatal bleeding, non-
fatal intracranial bleeding and non-fatal non-
intracranial bleeding were respectively 0.3%,
2.1% and 0.1% for patients using antithrom-
botic therapy.™® The link between the diagno-
sis/treatment of DVT and the occurrence of
adverse outcomes was considered strong,
thus, the quality of evidence was not down-
graded due to indirectness in these circum-
stances.

We assessed the quality of evidence using the
system described by the GRADE working
group.” Quality of evidence is classified as
“high”, “moderate”, “low”, or “very low”
based on decisions about methodological
characteristics of the available evidence for a
specific health care problem. The definition of
each category is as follows:

e High: We are very confident that the
true effect lies close to that of the es-
timate of the effect.

e Moderate: We are moderately confi-
dent in the effect estimate: The true
effect is likely to be close to the esti-
mate of the effect, but there is a pos-
sibility that it is substantially different.

e [ow: Our confidence in the effect es-
timate is limited: The true effect may
be substantially different from the es-
timate of the effect.

e Very low: We have very little confi-
dence in the effect estimate: The true
effect is likely to be substantially dif-
ferent from the estimate of effect.

According to the GRADE approach, the
strength of a recommendation is either strong
or conditional (weak) and has explicit implica-
tions (see Table 1). Understanding the inter-
pretation of these two grades — either strong
or conditional — of the strength of recom-
mendations is essential for sagacious clinical
decision-making.

m.
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Based on this information and the input of
KSA MoH panel members we prepared the
evidence-to-recommendation  tables that
served the guideline panel to follow the struc-
tured consensus process and transparently
document all decisions made during the
meeting (see Appendix 2). The guideline pan-
el met in Riyadh on December 3, 2013 and
formulated all recommendations during this
meeting. Potential conflicts of interests of all
panel members were managed according to
the World Health Organization (WHO) rules.?

How to use these
guidelines

The Ministry of Health of Saudi Arabia and
McMaster University Clinical Practice Guide-
lines provide clinicians and their patients with
a basis for rational decisions in the diagnosis
of DVT. Clinicians, patients, third-party payers,
institutional review committees, other stake-
holders, or the courts should never view these
recommendations as dictates. No guidelines
and recommendations can take into account
all of the often-compelling unique features of
individual clinical circumstances. Therefore,
no one charged with evaluating clinicians’ ac-
tions should attempt to apply the recommen-
dations from these guidelines by rote or in a
blanket fashion.

Statements about the underlying values and
preferences as well as qualifying remarks ac-
companying each recommendation are its
integral parts and serve to facilitate an accu-
rate interpretation. They should never be
omitted when quoting or translating recom-
mendations from these guidelines.

Key questions

The following is a list of the clinical questions
selected by the KSA guideline panel and ad-
dressed in this guideline. For details on the
process by which the questions were selected
please refer to the separate methodology
publication.’



Diagnosis of Suspected First Deep Vein

Thrombosis of Lower Extremity

10.

11.

11

What are the consequences of using
venography to diagnose first DVT?
What are the consequences of using
venography to rule out first DVT?
What are the consequences of using
compression ultrasonography (CUS)
to diagnose proximal DVT?

What are the consequences of using
serial proximal CUS to exclude DVT?
What are the consequences of using a
highly sensitive D-dimer as a stand-
alone test to exclude DVT?

What are the consequences of using
D-dimer and pretest probability to ex-
clude DVT?

What are the consequences of using a
negative proximal CUS and negative
D-dimer to exclude DVT?

What are the consequences of using
pretest probability with a negative
proximal CUS to exclude DVT?

What are the consequences of using
serial proximal CUS to exclude DVT in
patients with a low/moderate/high
pretest probability?

What are the consequences of using
serial proximal CUS to exclude DVT in
patients with a positive D-dimer?
What are the consequences of using a
negative D-dimer to obviate the need
for serial testing in patients with a
negative proximal CUS and moderate
or high pretest probability at presen-
tation? (1) Negative proximal CUS plus
moderate pretest probability. (2)
Negative proximal CUS plus high pre-
test probability.

Questions were structured as presented be-
low in order to allow the development of the
diagnostic algorithms. The reason was the
codependency of the questions, since the
strategies evaluated mainly consisted of se-
guential testing.

The diagnostic tests evaluated were clinical
assessment of pretest probability, highly sen-
sitive D-dimer (ELISA), CUS and contrast ve-
nography.
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I - Clinical assessment of pretest probability
of first lower extremity DVT

In patients with a suspected first low-
er extremity DVT, should the choice of
diagnostic tests process be guided by
the clinical assessment of pretest
probability rather than by performing
the same diagnostic tests in all pa-
tients?

Il - Patients with low pretest probability of
first lower extremity DVT

2.

In patients with low pretest probabil-
ity of first lower extremity DVT,
should we use highly sensitive D-
dimer (ELISA) as an initial test for the
diagnosis of DVT?

In patients with low pretest probabil-
ity of first lower extremity DVT,
should we use proximal CUS as an ini-
tial test for the diagnosis of DVT?

In patients with low pretest probabil-
ity of first lower extremity DVT,
should we use highly sensitive D-
dimer (ELISA) instead of proximal CUS
as initial test for the diagnosis of DVT?
In patients with low pretest probabil-
ity of first lower extremity DVT and
negative highly sensitive D-dimer test
(ELISA), should we perform proximal
CUS instead of discharge with no fur-
ther evaluation?

In patients with low pretest probabil-
ity of first lower extremity DVT and
negative proximal CUS, should we
perform venography instead of dis-
charge with no further evaluation?

In patients with low pretest probabil-
ity of first lower extremity DVT and
positive highly sensitive D-dimer test
(ELISA), should we perform proximal
CUS instead of venography?

In patients with low pretest probabil-
ity of first lower extremity DVT and
positive proximal CUS, should we per-
form contrast venography instead of
treatment, without further investiga-
tion?
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1l - Patients with moderate pretest probabil-
ity of first lower extremity DVT

9.

10.

11.

12.

13.

14.

15.

16.

In patients with a moderate pretest
probability of first lower extremity
DVT, should we use highly sensitive D-
dimer (ELISA) as an initial test for the
diagnosis of DVT?

In patients with moderate pretest
probability of first lower extremity
DVT, should we use proximal CUS as
an initial test for the diagnosis of
DVT?

In patients with moderate pretest
probability of first lower extremity
DVT, should we use highly sensitive D-
dimer (ELISA) instead of proximal CUS
as the initial test for the diagnosis of
DVT?

In patients with moderate pretest
probability of first lower extremity
DVT and negative highly sensitive D-
dimer test (ELISA), should we perform
proximal CUS instead of discharge
with no further evaluation?

In patients with moderate pretest
probability of first lower extremity
DVT and positive highly sensitive D-
dimer test (ELISA), should we perform
proximal CUS instead of venography?
In patients with moderate pretest
probability of first lower extremity
DVT, negative proximal CUS and posi-
tive highly sensitive D-dimer test (ELI-
SA), should we repeat proximal CUS in
1 week instead of rule out without
further investigation?

In patients with moderate pretest
probability of first lower extremity
DVT, negative proximal CUS and nega-
tive highly sensitive D-dimer test (ELI-
SA), should we repeat proximal CUS in
1 week instead of rule out without
further investigation?

In patients with moderate pretest
probability of first lower extremity
DVT and positive proximal CUS,
should we perform venography in-
stead of treatment, without further
investigation?
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IV - Patients with high pretest probability of
first lower extremity DVT

17.

18.

19.

20.

21.

22.

23.

24.

In patients with high pretest probabil-
ity of first lower extremity DVT,
should we use highly sensitive D-
dimer (ELISA) as an initial test to rule
out the diagnosis of DVT?

In patients with high pretest probabil-
ity of first lower extremity DVT,
should we use proximal CUS as an ini-
tial test to rule out the diagnosis of
DVT?

In patients with high pretest probabil-
ity of first lower extremity DVT and
positive proximal CUS, should we per-
form proximal venography instead of
treatment without further investiga-
tion?

In patients with high pretest probabil-
ity of first lower extremity DVT and
negative initial proximal CUS, should
we repeat proximal CUS instead of
rule out without further investiga-
tion?

In patients with high pretest probabil-
ity of first lower extremity DVT and
negative initial proximal CUS, should
we use highly sensitive D-dimer test
(ELISA) instead of rule out without
further investigation?

In patients with high pretest probabil-
ity of first lower extremity DVT, posi-
tive highly sensitive D-dimer test (ELI-
SA) and negative CUS , should we re-
peat proximal CUS instead of venog-
raphy?

In patients with high pretest probabil-
ity of first lower extremity DVT and
negative serial CUS, should we per-
form venography instead of rule out
without further investigation?

In patients with high pretest probabil-
ity of first lower extremity DVT, nega-
tive highly sensitive D-dimer test (ELI-
SA) and negative proximal CUS,
should we perform venography in-
stead of rule out without further in-
vestigation?
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Recommendations

Implications of Values and Preferences in the
Diagnostic Process

Patient-important outcomes:

No evidence specific for the Middle East con-
text was identified. A recent systematic re-
view was identified evaluating values and
preferences of patients considering an-
tithrombotic therapy.* Utility values for out-
comes considered critical for decision making
are summarized in Table 2.

The panel members assumed that the values
on outcomes of the people in the Middle East
are probably similar to those in other popula-
tions. Based on the presented evidence, the
panel concluded that there might be some
degree of variability in values and prefer-
ences, the importance of major bleeding is
equivalent to pulmonary embolism, intracra-
nial bleeding is 2 to 3 times worse than non-
intracranial major bleeding or pulmonary em-
bolism, and the DVT treatment is generally
well accepted.

Table 2: Values and preferences of patients considering antithrombotic therapy

Outcome Utility (range)
Death 0
Nonfatal Intracranial Bleed (severe) 0.1-0.51
Nonfatal Intracranial Bleed (moderate) 0.29-0.77
Nonfatal Intracranial Bleed (mild) 0.47-0.94
Nonfatal Pulmonary Embolism 0.63
Major bleed 0.44-0.84

Utility values range from 0 to 1. Zero is attributed to death while 1 represents perfect state of health.

Diagnostic tests:

No evidence was identified. The panel mem-
bers concluded that the acceptability of D-
dimer testing and of CUS may be considered
similar in the KSA setting, however some
women may refuse US performed by a man.
Patients would prefer D-dimer testing and
proximal CUS over contrast venography due
to the discomfort and potential adverse
events.

I - Clinical assessment of pretest probability
of first lower extremity DVT

Question 1: In patients with a suspected first
lower extremity DVT, should the choice of
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diagnostic tests process be guided by the
clinical assessment of pretest probability ra-
ther than by performing the same diagnostic
tests in all patients?

Summary of findings:

Pretest probability assessment is commonly
used in practice associated to proximal CUS
and D-dimer testing. Several structured scor-
ing systems have been developed for this
purpose, the most studied system is the Wells
score (see Table 3).>* This system categoriz-
es patients as having low (5.0%, 95%Cl, 4.0% -
8.0%), moderate (17%, 95%Cl, 13% - 23%), or
high probability of having DVT (53%, 95%Cl,
44% - 61%)."
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Table 3: Simplified Clinical Model for Assessment of Deep Vein Thrombosis*

Clinical Variable Score
Active cancer (treatment ongoing or within previous 6 months or palliative) 1
Paralysis, paresis, or recent plaster immobilization of the lower extremities 1
Recently bedridden for 3 days or more, or major surgery within the previous 1
12 weeks requiring general or regional anesthesia

Localized tenderness along the distribution of the deep venous system 1
Entire leg swelling 1
Calf swelling at least 3 cm larger than that on the asymptomatic leg (meas- 1
ured 10 cm below the tibial tuberosity)t

Pitting edema confined to the symptomatic leg 1
Collateral superficial veins (nonvaricose) 1
Previously documented DVT 1
Alternative diagnosis at least as likely as DVT -2

Abbreviation: DVT, deep vein thrombosis.

and low if score is O or less.

*Scoring method indicates high probability if score is 3 or more; moderate if score is 1 or 2;

TIn patients with symptoms in both legs, the more symptomatic leg was used.

Adapted from Wells PS, Owen C, Doucette S, Fergusson D, Tran H. Does this patient have deep vein thrombosis?

JAMA. 2006 Jan 11,;295(2):199-207.

We identified only one recent randomized con-
trolled trial (RCT) comparing the clinical assess-
ment of the pretest probability of having DVT
(followed by a diagnostic strategy) with a uni-
form diagnostic strategy without clinical assess-
ment of the pretest probability."” This study was
identified in our update of the systematic re-
view; no other RCTs had been identified. We
based our judgments on this study.

The trial randomized 1723 patients (89% out-
patients). Of note, study personnel were not
blinded and the trial was stopped premature-
ly. During the three months of follow-up, no
differences were observed in the risk of ve-
nous thromboembolism (VTE) (0%, 95%Cl -
0.8% to 0.8%), major bleeding events (0.1%,
95%Cl -0.5% to 0.7%) or death (0%, 95%CI -
1.3% to 1.3%) with the strategy based on the
clinical assessment of pretest probability
compared to the uniform strategy.” (Moder-
ate quality of evidence)

Resource use:
Clinical pretest probability assessment does
not add costs, since the clinical variables con-
sidered are usually part of the anamnesis and
physical exam of a patient with suspected
DVT. Number of tests required was lower for
=\
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the strategy based on clinical assessment of
pretest probability (-21.8%, 95%Cl -19.1% to -
24.8% and -7.6%, 95%Cl -2.9% to -12.2% for
D-dimer testing and ultrasound
respectively).” (Moderate quality of evi-
dence)

Although there was no formal economic as-
sessment, the strategy was considered cost-
saving, once the number of tests required was
lower and the rate of events was similar.

Other considerations:

Although the recommendation was consid-
ered an acceptable option to stakeholders,
there may be resistance on its use by some
physicians.

Implementation considerations:
Administrative empowerment and education-
al interventions may be needed to overcome
potential expected initial resistance. When
applicable, the use of new technologies may
be helpful for the implementation (e.g. inclu-
sion of the criteria in computerized patient
data entry)
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Recommendation 1:

The Ministry of Health of Saudi Arabia guide-
line panel recommends the use of a clinical
strategy to assess the pretest probability
based on Wells criteria compared to not us-
ing a strategy, for the diagnosis of suspected
first lower extremity DVT. (Strong recom-
mendation, Moderate quality of evidence)

Il — Diagnostic strategy in patients with low
pretest probability of first lower extremity
DVT

Questions 2 to 8 are related to the diagnostic
strategy of DVT in patients with low clinical
pretest probability of first lower extremity
DVT. Figure 1 summarizes the diagnostic rec-
ommendations.

Figure 1: Recommendations for evaluation of suspected first lower extremity DVT in patients with

low pretest probability.

Low PTP

Proximal
CUS
|
| |
Negative Positive
© D
No DVT Treat

Preferable
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D-dimer
(ELISA)
I
I I
Negative Positive
S) &)
No DVT Proximal
CuUs
|
[ |
Negative Positive
© ®
No DVT Treat

PTP — Pretest probability; CUS — Compression ultrasound; DVT: Deep vein thrombosis
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Question 2: In patients with low pretest
probability of first lower extremity DVT,
should we use highly sensitive D-dimer (ELI-
SA) as an initial test for the diagnosis of DVT?

Summary of findings:

Our judgments were based on a systematic
review published in 2006, including 217 man-
agement cohorts and accuracy studies evalu-
ating diagnostic properties of D-dimer in pa-
tients with suspected VTE.® We identified sev-
en additional studies, that could not be
pooled with the systematic review.'®** For
ELISA D-dimer assays, the pooled sensitivity
and specificity for DVT were 94% (95%Cl 93%
to 95%) and 45% (95%Cl 44% to 46%) respec-
tively. (Moderate quality of evidence) These
data will be used for the assessment of all
questions related to D-dimer testing as a
standalone test or combined with a single
proximal CUS.

Only 3 patients per 1000 tested would be in-
correctly classified as not having DVT (false
negatives). On the other hand, 523 patients
would be incorrectly classified as having DVT
(false positives), requiring further investiga-
tion. The probability of having DVT after a
negative test is 0.70% and after a positive test
is 8.25%. With no testing or treatment, we
would have respectively 0.8 and 3.6 additional
cases of fatal and non-fatal pulmonary per
1000 patients initially tested. (Moderate qual-
ity of evidence)

Resource use:

The cost of ELISA D-dimer assay was consid-
ered low for the Saudi context by the panel
members.

Recommendation 2:

The Ministry of Health of Saudi Arabia panel
recommends the use of highly sensitivity D-
dimer (ELISA) as an initial test for the diagno-
sis of DVT in patients with low pretest prob-
ability of first lower extremity DVT. (Strong
recommendation, Moderate quality of evi-
dence)
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Question 3: In patients with low pretest
probability of first lower extremity DVT,
should we use proximal CUS as an initial test
for the diagnosis of DVT?

Summary of findings:

Our judgments were based on a systematic
review published in 2006 including 100 man-
agement cohorts and accuracy studies evalu-
ating diagnostic properties of ultrasound in
patients with suspected DVT. The meta-
analysis pooled 22 studies specifically evaluat-
ing proximal CUS.° We identified four addi-
tional studies, which could not be pooled with
the systematic review.”?® The pooled sensi-
tivity and specificity for DVT was 90.3%
(95%Cl 88.4% to 92%) and 97.8% (95%CIl 97%
to 98.4%) respectively. (Low quality of evi-
dence) Quality of evidence was downgraded
due to inconsistency specifically for patients
with low and moderate pretest probability
because the sensitivity of the test tends to be
higher in patients with higher pretest proba-
bility of DVT. These data will be used for the
assessment of all questions related to proxi-
mal CUS as a standalone test or combined
with D-dimer testing.

Only 5 patients per 1000 tested would be in-
correctly classified as not having DVT (false
negatives). On the other hand, 21 patients
would be incorrectly classified as having DVT
(false positives). The probability of having DVT
after a negative test is 0.52% and after a posi-
tive test is 68.4%. Treating those patients with
a positive test and discharging those with
negative test, would result on 0.14 deaths,
0.36 cases of non-fatal pulmonary embolism
and 0.35 major bleeding episodes (0.02 intra-
cranial) per 1000 patients. With no testing or
treatment, we would have respectively 0.8
and 3.6 additional cases of fatal and non-fatal
pulmonary per 1000 patients. (Low quality of
evidence)

Resource use:
The cost of proximal CUS was considered low
for the Saudi context by the panel members.
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Recommendation 3:

The Ministry of Health of Saudi Arabia guide-
line panel recommends the use of proximal
CUS as an initial test for the diagnosis of DVT
in patients with low pretest probability of
first lower extremity DVT. (Strong recom-
mendation, Low quality of evidence)

Question 4: In patients with low pretest
probability of first lower extremity DVT,
should we use highly sensitive D-dimer (ELI-
SA) instead of proximal CUS as initial test for
the diagnosis of DVT?

Summary of findings:

No evidence directly combining these two
interventions was identified. To make judg-
ments, we indirectly combined data available
from questions 2 and 3. For proximal CUS, the
pooled sensitivity and specificity for DVT were
90.3% (95%CI 88.4% to 92%) and 97.8%
(95%Cl 97% to 98.4%) respectively.® (Low
quality of evidence) For D-dimer testing, the
pooled sensitivity and specificity for DVT was
94% (95%Cl 93% to 95%) and 45% (95%Cl 44%
to 46%) respectively. (Moderate quality of
evidence)

With proximal CUS, only 5 patients per 1000
tested would be incorrectly classified as not
having DVT (false negatives). On the other
hand, 21 patients would be incorrectly classi-
fied as having DVT (false positives). Similarly
with D-dimer (ELISA), only 3 patients per 1000
tested would be incorrectly classified as not
having DVT. However, 428 patients would be
discharged with no need of a further test (D-
dimer negative).

Resource use:

The cost of D-dimer is lower than the cost of
proximal CUS. Using D-dimer as an initial test
probably would be cost-saving in the Saudi
setting.

Recommendation 4:

The Ministry of Health of Saudi Arabia guide-
line panel suggests the use of highly sensitive
D-dimer (ELISA) rather than proximal CUS as
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an initial test for the diagnosis of DVT in pa-
tients with low pretest probability of first
lower extremity DVT. (Weak recommenda-
tion, Low quality of evidence)

Question 5: In patients with low pretest
probability of first lower extremity DVT and
negative highly sensitive D-dimer test (ELI-
SA), should we perform proximal CUS instead
of discharge with no further evaluation?

Summary of findings:

As reported in question 2, using D-dimer as
initial test, 3 patients per 1000 tested would
be incorrectly classified as not having DVT.
The probability of having DVT after a negative
test is 0.70%. If patients with D-dimer nega-
tive be discharged with no further testing, we
would have 0.05 and 0.22 additional cases of
fatal and non-fatal pulmonary among the false
negatives per 1000 patients tested.® (Moder-
ate quality of evidence)

In patients with sequential D-dimer and prox-
imal CUS negatives, the posttest probability
would be negligible (0.07%). Otherwise, the
number of false positives would increase 9
per 1000 initially tested. Thus, we would ex-
pect an increase of 0.03 deaths and 0.2 non-
fatal major bleeding events per 1000 patients
tested.® (Low quality of evidence)

Resource use:

Performing proximal CUS in patients with low
clinical pretest probability and D-Dimer nega-
tive would increase costs: 428 additional ul-
trasounds would be needed per 1000 patients
initially tested.

Recommendation 5:

The Ministry of Health of Saudi Arabia guide-
line panel recommends no further testing
over further investigation with proximal CUS
in patients with low pretest probability of
first lower extremity DVT and negative highly
sensitive D-dimer test (ELISA). (Strong rec-
ommendation, Low quality of evidence)
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Question 6: In patients with low pretest
probability of first lower extremity DVT and
negative proximal CUS, should we perform
venography instead of discharge with no fur-
ther evaluation?

Summary of findings:

For contrast venography, only a single-arm
prospective cohort study, evaluating 160 pa-
tients with unknown clinical pretest probabil-
ity, was identified. The prevalence of DVT in
the study population was not described. Post
a negative test, the probability of having re-
current VTE during 3 months of follow of up is
1.2% (95%Cl 0.2% to 4.4%).”° (Moderate quali-
ty of evidence)

Similarly, after proximal CUS, only 5 patients
per 1000 tested would be incorrectly classi-
fied as not having DVT (0.52% probability of
having DVT after a negative test). (Low quality
of evidence)

Resource use:
Contrast venography is an expensive diagnos-
tic test compared to proximal CUS.

Other considerations:

Venography is considered the reference
standard for DVT, however, it is subject to a
considerably variation. Although often con-
sidered as 100%, the posttest probability of a
positive test cannot be estimated with confi-
dence. There are no studies evaluating con-
trast venography in patients with low risk

for DVT. Additionally, venography is associat-
ed with 1 to 4% of incidence of adverse reac-
tions to contrast media, including dizziness
and nausea, severe allergic reaction in 0 to
0.4% and post-venography DVT in 0 to 2% of
patients.1

Implementation considerations:

The required technology for performing con-
trast venography is not widely available in the
Kingdom of Saudi Arabia.

Recommendation 6:

The Ministry of Health of Saudi Arabia guide-
line panel recommends no further investiga-
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tion rather than venography in patients with
low pretest probability of first lower extremi-
ty DVT, after negative initial proximal CUS
(Strong recommendation, Low quality of evi-
dence)

Question 7: In patients with low pretest
probability of first lower extremity DVT and
positive highly sensitive D-dimer test (ELISA),
should we perform proximal CUS instead of
venography?

Summary of findings:

As described in question 6, after a negative
contrast venography, the probability of having
recurrent VTE during 3 months of follow of up
is 1.2% (95%Cl 0.2% to 4.4%).”° (Moderate
quality of evidence)

In patients with low pretest clinical probability
and positive D-Dimer test, the probability of
having DVT after a negative proximal CUS is
0.88% and the probability after a positive CUS
is 78.69%. Per 1000 patients initially tested,
11 patients without DVT would be treated and
5 patients with DVT and D-dimer positive
would be discharged. Due to misdiagnosing,
we would have additionally 0.11 deaths, 0.36
cases of non-fatal pulmonary embolism and
0.23 major bleeding episodes (0.01 intracrani-
al) per 1000 patients. (Low quality of evi-
dence)

Resource use:

Contrast venography is an expensive diagnos-
tic test compared to proximal CUS.

Other considerations:

Venography is considered the reference
standard for DVT, however it is subject to a
considerably variation. Although often con-
sidered as 100%, the posttest probability of a
positive test cannot be estimated with confi-
dence. There are no studies evaluating con-
trast venography in patients with low risk for
DVT. Additionally, venography is associated
with 1 to 4% of incidence of adverse reactions
to contrast media, including dizziness and
nausea, severe allergic reaction in 0 to 0.4%
and post-venography DVT in 0 to 2% of pa-
tients.!



Diagnosis of Suspected First Deep Vein

Thrombosis of Lower Extremity

19

Implementation considerations:

The required technology for performing con-
trast venography is not widely available in the
Kingdom of Saudi Arabia.

Recommendation 7:

The Ministry of Health of Saudi Arabia guide-
line panel recommends performing proximal
CUS rather than venography in patients with
low pretest probability of first lower extremi-
ty DVT and positive highly sensitive D-dimer
test (ELISA) (Strong recommendation, Low
quality of evidence)

Question 8: In patients with low pretest
probability of first lower extremity DVT and
positive proximal CUS, should we perform
contrast venography instead of treatment,
without further investigation?

Summary of findings:

As described in question 6, after a negative
contrast venography, the probability of having
recurrent VTE during 3 months of follow of up
is 1.2% (95%Cl 0.2% to 4.4%).” (Moderate
quality of evidence)

As reported in question 3, 21 patients per
1000 tested with proximal CUS would be in-
correctly classified as not having DVT. Treat-
ing unnecessary this patients we would result
in 0.06 deaths and 0.46 major bleeding

episodes (0.02 intracranial). (Moderate quality
of evidence)

Resource use:
Contrast venography is an expensive diagnos-
tic test compared to proximal CUS.
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Other considerations:

Venography is considered the reference
standard for DVT, however it is subject to a
considerably variation. Although often con-
sidered as 100%, the posttest probability of a
positive test cannot be estimated with confi-
dence. There are no studies evaluating con-
trast venography in patients with low risk for
DVT. Additionally, venography is associated
with 1 to 4% of incidence of adverse reactions
to contrast media, including dizziness and
nausea, severe allergic reaction in 0 to 0.4%
and post-venography DVT in 0 to 2% of pa-
tients.

Implementation considerations:

The required technology for performing con-
trast venography is not widely available in the
Kingdom of Saudi Arabia.

Recommendation 8

The Ministry of Health of Saudi Arabia panel
recommends no further investigation, rather
than confirmatory venography, in patients
with low pretest probability of first lower
extremity DVT and positive proximal CUS.
(Strong recommendation, Low quality of evi-

dence)

Il — Diagnostic strategy in patients with
moderate pretest probability of first lower
extremity DVT

Questions 9 to 16 are related to the diagnostic
strategy of DVT in patients with moderate
clinical pretest probability of first lower ex-
tremity DVT. Figure 2 summarizes the diag-
nostic recommendations.
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Figure 2: Recommendations for evaluation of suspected first lower extremity DVT in patients with
moderate pretest probability.
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Question 9: In patients with moderate pre-
test probability of first lower extremity DVT,
should we use D-dimer (ELISA) as an initial
test for the diagnosis of DVT?

Summary of findings:

As reported in question 2, for D-dimer, the
estimates of sensitivity and specificity are 94%
(95%Cl 93% to 95%) and 45% (95%Cl 44% to
46%) respectively.® (Moderate quality of evi-
dence)

With this strategy, only 10 patients per 1000
tested would be incorrectly classified as not
having DVT (false negatives). On the other
hand, 457 patients would be incorrectly classi-
fied as having DVT (false positives). The prob-
ability of having DVT after a negative test is
2.7% and after a positive test is 25.9%. With
no testing or treatment, we would have re-
spectively 2.7 and 12.2 additional cases of
fatal and non-fatal pulmonary per 1000 pa-
tients.

Resource use:

The cost of ELISA D-dimer assay was consid-
ered low for the Saudi context by the panel
members.

Recommendation 9:

The Ministry of Health of Saudi Arabia panel
recommends the use of highly sensitivity D-
dimer (ELISA) as an initial test for the diagno-
sis of DVT in patients with moderate pretest
probability of first lower extremity DVT.
(Strong recommendation, Moderate quality
of evidence)

Question 10: In patients with moderate pre-
test probability of first lower extremity DVT,
should we use proximal CUS as an initial test
for the diagnosis of DVT?

Summary of findings:

As reported in question 3, for proximal CUS
the estimates for sensitivity and specificity for
DVT are 90.3% (95%Cl 88.4% to 92%) and
97.8% (95%Cl 97% to 98.4%) respectively.®
(Low quality of evidence)
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Sixteen patients per 1000 tested would be
incorrectly classified as not having DVT (false
negatives). On the other hand, 18 patients
would be incorrectly classified as having DVT

(false positives). The probability of having DVT
after a negative test is 2% and after a positive
test is 89.4%. Treating those patients with a
positive test and discharging those with nega-
tive test, would result on 0.26 deaths, 1.15
cases of non-fatal pulmonary embolism and
0.04 major bleeding episodes (0.002 intracra-
nial) per 1000 patients. With no testing or
treatment, we would have respectively 2.7
and 12.2 additional cases of fatal and non-
fatal pulmonary per 1000 patients.

Resource use:
The cost of proximal CUS was considered low

for the Saudi context by the panel members.

Recommendation 10:

The Ministry of Health of Saudi Arabia guide-
line panel recommends the use of proximal
CUS as an initial test for the diagnosis of DVT
in patients with moderate pretest probability
of first lower extremity DVT. (Strong recom-
mendation, Low quality of evidence)

Question 11: In patients with moderate pre-
test probability of first lower extremity DVT,
should we use highly sensitive D-dimer (ELI-
SA) instead of proximal CUS as the initial test
for the diagnosis of DVT?

Summary of findings:

As reported in question 2, for D-dimer, the
estimates of sensitivity and specificity are 94%
(95%Cl 93% to 95%) and 45% (95%Cl 44% to
46%) respectively.® (Moderate quality of evi-
dence) Ruling out patients with negative D-
dimer, only 10 patients per 1000 tested would
be incorrectly classified as not having DVT.
However, 374 patients would be discharged
with no need of a further test.

As reported in question 3, for proximal CUS,
the estimates for sensitivity and specificity for
DVT are 90.3% (95%Cl 88.4% to 92%) and
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97.8% (95%Cl 97% to 98.4%) respectively.®
(Low quality of evidence) With proximal CUS,
16 patients per 1000 tested would be incor-
rectly classified as not having DVT. On the
other hand, 18 patients would be incorrectly
classified as having DVT.

Resource use:
The cost of D-dimer is lower than the cost of
proximal CUS. Using D-dimer ELISA as an ini-
tial test would probably be cost-saving in the
Saudi setting.

Recommendation 11:

The Ministry of Health of Saudi Arabia guide-
line panel suggests the use of highly sensitive
D-dimer (ELISA) rather than proximal CUS as
an initial test for the diagnosis of DVT in pa-
tients with moderate pretest probability of
first lower extremity DVT. (Weak recom-
mendation, Low quality of evidence)

Question 12: In patients with moderate pre-
test probability of first lower extremity DVT
and negative highly sensitive D-dimer test
(ELISA), should we perform proximal CUS
instead of discharge with no further evalua-
tion?

Summary of findings:

As reported in question 2, for D-dimer, the
estimates of sensitivity and specificity are 94%
(95%CI 93% to 95%) and 45% (95%Cl 44% to
46%) respectively.® (Moderate quality of evi-
dence) As reported in question 3, for proximal
CUS, the estimates for sensitivity and specific-
ity for DVT are 90.3% (95%Cl 88.4% to 92%)
and 97.8% (95%Cl 97% to 98.4%) respective-
ly.® (Low quality of evidence)

Ruling out patients with negative D-dimer, 10
patients per 1000 tested would be incorrectly
classified as not having DVT. The probability of
having DVT after a negative test is 2.7%. If
patients with negative D-dimer are discharged
with no further testing, we would have 0.16
and 0.72 additional cases of fatal and non-
fatal pulmonary among the false negatives
per 1000 patients tested. (Moderate quality of
evidence)
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Ruling out patients with sequential D-dimer
(ELISA) and proximal CUS negatives, only 1 per

1000 patients tested would be the false nega-
tive (posttest probability = 0.27%). Otherwise,
the number of false positives would increase 8
per 1000 initially tested. Thus, we would ex-
pect an increase of 0.02 deaths and 0.2 non-
fatal major bleeding events per 1000 patients
tested. (Low quality of evidence)

Resource use:

Performing proximal CUS in patients with
moderate clinical pretest probability and D-
dimer negative would increase costs: 374 ad-
ditional ultrasounds would be needed per
1000 patients initially tested.

Recommendation 12:

The Ministry of Health of Saudi Arabia guide-
line panel recommends no further testing
over further investigation with proximal CUS
in patients with moderate pretest probability
of first lower extremity DVT and negative
highly sensitive D-dimer test (ELISA). (Strong
recommendation. Low quality of evidence)

Question 13: In patients with moderate pre-
test probability of first lower extremity DVT
and positive highly sensitive D-dimer test
(ELISA), should we perform proximal CUS
instead of venography?

Summary of findings:

As described in question 6, after a contrast
venography negative, the probability of hav-
ing recurrent VTE during 3 months of follow
up is 1.2% (95%Cl 0.2% to 4.4%).” (Moderate
quality of evidence)

In patients with moderate pretest clinical
probability and positive D-dimer test (ELISA),
the probability of having DVT after a negative
CUS is 3.36% and the probability after a posi-
tive CUS is 93.49%. Per 1000 patients initially
tested, 10 patients without DVT would be
treated and 15 patients with DVT and D-dimer
positive would be discharged. Due to misdi-
agnosing, we would have additional 0.23
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deaths, 1.08 cases of non-fatal pulmonary
embolism and fewer 0.11 major bleeding epi-
sodes per 1000 patients. (Low level of evi-
dence)

Resource use:

Contrast venography is an expensive diagnos-
tic test compared to proximal CUS.

Other considerations:

Venography is considered the reference
standard for DVT, however it is subject to a
considerably variation. Although often con-
sidered as 100%, the posttest probability of a
positive test cannot be estimated with confi-
dence. There are no studies evaluating con-
trast venography in patients with low risk for
DVT. Additionally, venography is associated
with 1 to 4% of incidence of adverse reactions
to contrast media, including dizziness and
nausea, severe allergic reaction in 0 to 0.4%
and post-venography DVT in 0 to 2% of pa-
tients.'

Implementation considerations:

The required technology for performing con-
trast venography is not widely available in the
Kingdom of Saudi Arabia.

Recommendation 13:

The Ministry of Health of Saudi Arabia guide-
line panel recommends performing proximal
CUS rather than venography in patients with
moderate pretest probability of first lower
extremity DVT and positive highly sensitive
D-dimer test (ELISA). (Strong recommenda-
tion, Low quality of evidence)

Question 14: In patients with moderate pre-
test probability of first lower extremity DVT,
negative proximal CUS and positive highly
sensitive D-dimer test (ELISA), should we re-
peat proximal CUS in 1 week instead of rule
out without further investigation?

Summary of findings:

For single proximal CUS testing, as described
in question 10, 16 per 1000 patients tested
would be incorrectly classified as not having
DVT. The probability of having DVT after a
negative test is 2%. Discharging those patients
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with negative test would result on 0.26
deaths, 1.15 cases of non-fatal pulmonary
embolism per 1000 patients initially tested.
(Low quality of evidence)

For serial CUS in patients with moderate clini-
cal pretest probability, three observational
studies were identified. In these studies, the
pooled prevalence of DVT was 15.8% and the
probability of DVT post-negative serial CUS
were 1.1% (95%Cl 0.4% to 2.5%) and 0.6%
(95%C| 0.4% to 0.9%).’°* (Moderate quality
of evidence) It would represent 1 to 2 false
negatives per 1000 patients, resulting on addi-
tional 0.02 to 0.04 and 0.07 to 0.14 fatal and
nonfatal pulmonary embolism respectively.

Resource use:

Repeating proximal CUS in patients with mod-
erate clinical pretest probability and negative
initial CUS would increase costs: 831 addition-
al ultrasounds would be needed per 1000 pa-
tients initially tested.

Other considerations:

Repeating the proximal CUS would reduce the
rate of false negatives, however it may in-
crease the number of false positives, resulting
in higher bleeding rates.

Recommendation 14:

The Ministry of Health of Saudi Arabia guide-
line panel suggests no further testing rather
than repeat proximal CUS in patients with a
moderate pretest probability of first lower
extremity DVT and negative initial proximal
CUS. (Weak recommendation, Low quality of
evidence)

Question 15: In patients with moderate pre-
test probability of first lower extremity DVT,
negative proximal CUS and negative highly
sensitive D-dimer test (ELISA), should we re-
peat proximal CUS in 1 week instead of rule
out without further investigation?

Summary of findings:

As reported in question 13, in patients with
moderate pretest clinical probability and posi-
tive D-dimer test, the probability of having
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DVT after a negative CUS is 3.36%. Per 1000
patients initially tested, 16 patients with DVT
and D-dimer positive will be discharged. Due
to misdiagnosing, we would have additionally
0.25 deaths due to pulmonary embolism and
1.15 cases of non-fatal pulmonary embolism
1000 patients. (Low quality of evidence)

For repeated proximal CUS in patients with
positive D-dimer test and negative initial prox-
imal CUS, one study with 426 patients was
identified. The prevalence of DVT was 18.8%
and the probability of DVT after a D-dimer
positive and serial CUS negative was 0%
(95%Cl 0 to 3.1%).>° (Moderate quality of evi-
dence)

Resource use:

Performing proximal CUS in patients with
moderate clinical pretest probability and D-
Dimer negative would increase costs: 616 ad-
ditional ultrasounds would be needed per
1000 patients initially tested.

Other considerations:

Repeating the proximal CUS would reduce the
rate of false negatives, however it may in-
crease the number of false positives, resulting
in higher bleeding rates.

Recommendation 15:

The Ministry of Health of Saudi Arabia guide-
line suggests repeating proximal CUS in one
week over no further testing in patients with
moderate pretest probability of first lower
extremity DVT and initial negative proximal
CUS and positive highly sensitive D-dimer
test (ELISA) (Weak recommendation, Low
quality of evidence)

Question 16: In patients with moderate pre-
test probability of first lower extremity DVT
and positive proximal CUS, should we per-
form venography instead of treatment,
without further investigation?

Summary of findings:
As described in question 6, after a negative
contrast venography, the probability of having
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recurrent VTE during 3 months of follow up is
1.2% (95%Cl 0.2% to 4.4%).”° (Moderate quali-
ty of evidence)

Among patients with tested initially with prox-
imal CUS positive, 16 patients per 1000 would
be incorrectly classified as not having DVT.
Treating unnecessary this patients we would
result in 0.05 deaths and 0.34 major bleeding
episodes (0.02 intracranial) per 1000 individu-
als tested. (Low quality of evidence).

Resource use:
Contrast venography is an expensive diagnos-
tic test compared to proximal CUS.

Other considerations:

Venography is considered the reference
standard for DVT, however it is subject to a
considerably variation. Although often con-
sidered as 100%, the posttest probability of a
positive test cannot be estimated with confi-
dence. There are no studies evaluating con-
trast venography in patients with low risk for
DVT. Additionally, venography is associated
with 1 to 4% of incidence of adverse reactions
to contrast media, including dizziness and
nausea, severe allergic reaction in 0 to 0.4%
and post-venography DVT in 0 to 2% of pa-
tients.

Implementation considerations:

The required technology for performing con-
trast venography is not widely available in the
Kingdom of Saudi Arabia.

Recommendation 16:

The Ministry of Health of Saudi Arabia panel
recommends no further investigation, rather
than confirmatory venography, in patients
with moderate pretest probability of first
lower extremity DVT and positive proximal
CUS. (Strong recommendation, Low quality
of evidence)

IV - Diagnostic strategy in patients with high
pretest probability of first lower extremity
DVT
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Questions 17 to 24 are related to the diagnos- high clinical pretest probability of first lower
tic strategy of DVT in patients with extremity DVT. Figure 3 summarizes the diag-
nostic recommendations.

Figure 3: Recommendations for evaluation of suspected first lower extremity DVT in patients with
high pretest probability.

High PTP
Proximal
CuUsS
Negative Positive
© >
|
I Treat
Repeat CUS D-dimer
(1 week) (FLISA)
I I
[ I I I
Positive Negative Positive Negative
@ © ® ©
Treat No DVT Repeat CUS No DVT
(1 week)

PTP — Pretest probability; CUS — Compression ultrasound; DVT: Deep vein thrombosis
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Question 17: In patients with high pretest
probability of first lower extremity DVT,
should we use highly sensitive D-dimer (ELI-
SA) as an initial test to rule out the diagnosis
of DVT?

Summary of findings:

As reported in question 2, for D-dimer, the
estimates of sensitivity and specificity are 94%
(95%Cl 93% to 95%) and 45% (95%Cl 44% to
46%) respectively (Moderate quality of evi-
dence)

Thirty two patients per 1000 tested would be
incorrectly classified as not having DVT. The
probability of having DVT after a negative test
is 13.1%. Not treating these individuals would
result in additional 0.51 and 2.3 fatal and non-
fatal pulmonary embolism per 1000 patients
tested. (Moderate quality of evidence)

Resource use:

The cost of ELISA D-dimer assay was consid-
ered low for the Saudi context by the panel
members.

Recommendation 17:

The Ministry of Health of Saudi Arabia panel
recommends against the use of highly sensi-
tivity D-dimer (ELISA) as a standalone test to
rule out DVT in patients with high pretest
probability of first lower extremity DVT.
(Strong recommendation, Moderate quality
of evidence)

Question 18: In patients with high pretest
probability of first lower extremity DVT,
should we use proximal CUS as initial test to
rule out the diagnosis of DVT?

Summary of findings:

As reported in question 3, for proximal CUS
the estimates for sensitivity and specificity for
DVT are 90.3% (95%Cl 88.4% to 92%) and
97.8% (95%Cl 97% to 98.4%) respectively.
(Moderate quality of evidence) Once sensitivi-
ty tends to be higher in individual with higher
pretest probability of DVT, level of evidence
was not downgraded due to inconsistency for
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the group patients with high clinical pretest
probability.

Fifty one patients per 1000 tested would be
incorrectly classified as not having DVT. The
probability of having DVT after a negative test
is 10.1%. Not treating these individuals would
result in additional 0.82 and 3.67 fatal and
non-fatal pulmonary embolism per 1000 pa-
tients tested. (Moderate quality of evidence)

Resource use:
The cost of proximal CUS was considered low

for the Saudi context by the panel members.

Recommendation 18:

The Ministry of Health of Saudi Arabia panel
recommends against the use of proximal CUS
as a standalone test to rule out DVT in pa-
tients with high pretest probability of first
lower extremity DVT. (Strong recommenda-
tion, Moderate quality of evidence)

Question 19: In patients with high pretest
probability of first lower extremity DVT,
should we use proximal CUS as an initial test
to rule out the diagnosis of DVT?

Summary of findings:

As described in question 6, after a negative
contrast venography, the probability of having
recurrent VTE during 3 months of follow up is
1.2% (95%Cl 0.2% to 4.4%).”° (Moderate quali-
ty of evidence)

Among individuals with high pretest probabil-
ity, 10 patients per 1000 tested with proximal
CUS would be incorrectly classified as having
DVT. Treating these patients unnecessarily
would result in 0.03 deaths and 0.22 major
bleeding episodes (0.01 intracranial) per 1000
individuals initially tested. (Moderate quality
of evidence)

Resource use:

Contrast venography is an expensive diagnos-
tic test compared to proximal CUS.

Other considerations:
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Venography is considered the reference
standard for DVT, however it is subject to a
considerably variation. Although often con-
sidered as 100%, the posttest probability of a
positive test cannot be estimated with confi-
dence. There are no studies evaluating con-
trast venography in patients with low risk for
DVT. Additionally, venography is associated
with 1 to 4% of incidence of adverse reactions
to contrast media, including dizziness and
nausea, severe allergic reaction in 0 to 0.4%
and post-venography DVT in 0 to 2% of pa-
tients.

Implementation considerations:

The required technology for performing con-
trast venography is not widely available in the
Kingdom of Saudi Arabia.

Recommendation 19:

The Ministry of Health of Saudi Arabia panel
recommends no further investigation, rather
than confirmatory venography, in patients
with high pretest probability of first lower
extremity DVT and positive proximal CUS.
(Strong recommendation, Moderate quality
of evidence)

Question 20: In patients with high pretest
probability of first lower extremity DVT and
positive proximal CUS, should we perform
proximal venography instead of treatment
without further investigation?

Summary of findings:

For single proximal CUS testing, as described
in question 18, 51 patients per 1000 tested
would be incorrectly classified as not having
DVT (false negatives). The probability of hav-
ing DVT after a negative test is 10.1%. Not
treating these individuals would result in addi-
tional 0.82 fatal and 3.67 non-fatal pulmonary
embolisms per 1000 patients tested.

For serial CUS in patients with high clinical
pretest probability, four studies were identi-
fied in the systematic review. In these studies,
the pooled prevalence of DVT was 36.4% and
the probability of DVT post-negative serial
CUS was 0.9% (95%Cl 0.2% to 2.8%).*™ It
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would represent 3 patients per 1000 tested;
not treating these individuals would result in
additional 0.05 fatal and 0.22 and non-fatal
pulmonary embolism episodes. (Moderate
quality of evidence)

Resource use:

Repeating proximal CUS in patients with high
clinical pretest probability and initial CUS neg-
ative would increase costs: 511 additional ul-
trasounds would be needed per 1000 patients
initially tested.

Recommendation 20:

The Ministry of Health of Saudi Arabia guide-
line panel recommends repeating proximal
CUS in one week rather than no further test-
ing in patients with a high pretest probability
of first lower extremity DVT and negative
initial proximal CUS. (Strong recommenda-
tion, Moderate quality of evidence)

Question 21: In patients with high pretest
probability of first lower extremity DVT and
negative initial proximal CUS, should we re-
peat proximal CUS instead of rule out with-
out further investigation?

Summary of findings:

For single proximal CUS testing, as described
in question 18, 51 patients per 1000 tested
would be incorrectly classified as not having
DVT. The probability of having DVT after a
negative test is 10.1%. Not treating these in-
dividuals would result in additional 0.82 and
3.67 fatal and non-fatal pulmonary embolism
per 1000 patients tested. (Moderate quality of
evidence)

Among those individuals with negative initial
proximal CUS and negative D-dimer (ELISA),
only 3 patients per 1000 initially tested in the
population would be classified as false nega-
tives. The probability of having DVT after
proximal CUS and D-dimer negatives is 1.47%.
Not treating these individuals would result in
additional 0.05 and 0.22 fatal and non-fatal
pulmonary embolism per 1000 patients test-
ed. However, 301 patients would present a
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positive D-dimer test, requiring further evalu-
ation. (Low quality of evidence)

Resource use:

With this strategy, 511 D-dimer tests would
be required per 1000 patients. The cost of D-
dimer and proximal CUS was considered low
for the Saudi context by the panel members.

Recommendation 21:

The Ministry of Health of Saudi Arabia panel
recommends additional testing with highly
sensitive D-dimer (ELISA) rather than no fur-
ther testing in patients with high pretest
probability of first lower extremity DVT and
initial negative proximal CUS. (Strong rec-
ommendation, Low quality of evidence)

Question 22: In patients with high pretest
probability of first lower extremity DVT, posi-
tive highly sensitive D-dimer test (ELISA) and
negative CUS , should we repeat proximal
CUS instead of venography?

Summary of findings:

As described in question 6, after a negative
contrast venography, the probability of having
recurrent VTE during 3 months of follow up is
1.2% (95%Cl 0.2% to 4.4%).”° (Moderate quali-
ty of evidence)

For repeating proximal CUS in patients with
high clinical pretest probability, negative ini-
tial CUS and positive D-dimer, only one study
was identified. In this study, the prevalence of
DVT was 59.5% and the post-test probability
was 2.8% (95%Cl 0.1% to 12.5%).* (Low quali-
ty of evidence) It would represent 17 patients
per 1000 tested; not treating these individuals
would result in additional 0.27 fatal and 1.22
and non-fatal pulmonary embolism episodes.
(Low quality of evidence)

Resource use:
Contrast venography is an expensive diagnos-
tic test compared to proximal CUS.

Other considerations:
Venography is considered the reference
standard for DVT, however it is subject to a
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considerably variation. Although often con-
sidered as 100%, the posttest probability of a
positive test cannot be estimated with confi-
dence. There are no studies evaluating con-
trast venography in patients with low risk for
DVT. Additionally, venography is associated
with 1 to 4% of incidence of adverse reactions
to contrast media, including dizziness and
nausea, severe allergic reaction in 0 to 0.4%
and post-venography DVT in 0 to 2% of pa-
tients.

Implementation considerations:

The required technology for performing con-
trast venography is not widely available in the
Kingdom of Saudi Arabia.

Recommendation 22:

The Ministry of Health of Saudi Arabia panel
recommends repeating proximal CUS in one
week over performing venography in pa-
tients with a high pretest probability of first
lower extremity DVT, negative initial proxi-
mal CUS and positive highly sensitive D-
dimer test (ELISA). (Strong recommendation,
Low quality of evidence)

Question 23: In patients with high pretest
probability of first lower extremity DVT and
negative serial CUS, should we perform ve-
nography instead of rule out without further
investigation?

Summary of findings:

As described in question 6, after a negative
contrast venography, the probability of having
recurrent VTE during 3 months of follow up is
1.2% (95%Cl 0.2% to 4.4%).”° (Moderate quali-
ty of evidence)

As reported in question 20, for serial CUS in
patients with high clinical pretest probability,
the estimate probability of DVT post-negative
serial CUS is 0.9% (95%Cl 0.2% to 2.8%)***
(Moderate quality of evidence)

Resource use:

Contrast venography is an expensive diagnos-
tic test compared to proximal CUS.

Other considerations:
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Venography is considered the reference
standard for DVT, however it is subject to a
considerably variation. Although often con-
sidered as 100%, the post-test probability of a
positive test cannot be estimated with confi-
dence. There are no studies evaluating con-
trast venography in patients with low risk for
DVT. Additionally, venography is associated
with 1 to 4% of incidence of adverse reactions
to contrast media, including dizziness and
nausea, severe allergic reaction in 0 to 0.4%
and post-venography DVT in 0 to 2% of pa-
tients.

Implementation considerations:

The required technology for performing con-
trast venography is not widely available in the
Kingdom of Saudi Arabia.

Recommendation 23:

The Ministry of Health of Saudi Arabia panel
recommends no further testing rather than
venography in patients with high pretest
probability of first lower extremity DVT and
negative serial proximal CUS. (Strong rec-
ommendation, Moderate quality of evi-
dence)

Question 24: In patients with high pretest
probability of first lower extremity DVT, neg-
ative highly sensitive D-dimer test (ELISA)
and negative proximal CUS, should we per-
form venography instead of rule out without
further investigation?

Summary of findings:

As described in question 6, after a negative
contrast venography, the probability of having
recurrent VTE during 3 months follow of up is
1.2% (95%Cl 0.2% to 4.4%).”° (Moderate quali-
ty of evidence)

As reported in question 21, among those indi-
viduals with negative initial proximal CUS and
negative D-dimer (ELISA), only 3 patients per
1000 initially tested in the population would
be classified as false negatives. The probability
of having DVT after proximal CUS and D-dimer
negatives is 1.47%. Not treating these individ-
uals would result in additional 0.05 and 2.16
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fatal and non-fatal pulmonary embolism per
1000 patients tested. (Low quality of evi-
dence)

Resource use:

Contrast venography is an expensive diagnos-
tic test compared to proximal CUS.

Other considerations:

Venography is considered the reference
standard for DVT, however it is subject to a
considerably variation. Although often con-
sidered as 100%, the posttest probability of a
positive test cannot be estimated with confi-
dence. There are no studies evaluating con-
trast venography in patients with low risk for
DVT. Additionally, venography is associated
with 1 to 4% of incidence of adverse reactions
to contrast media, including dizziness and
nausea, severe allergic reaction in 0 to 0.4%
and post-venography DVT in 0 to 2% of pa-
tients."

Implementation considerations:

The required technology for performing con-
trast venography is not widely available in the
Kingdom of Saudi Arabia.

Recommendation 24:

The Ministry of Health of Saudi Arabia panel
recommends no further testing rather than
venography in patients with high pretest
probability of first lower extremity DVT, neg-
ative D-dimer test (ELISA) and negative prox-
imal CUS. (Strong recommendation, Low

quality of evidence)
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Table 4: Number of events due to lack of treatment in patients with deep vein thrombosis accord-
ing to the ruling out strategy adopted.

Ruling out strategy for Clinical pretest Posttest Events per 1000 patients tested" Quiality of
DVI probability of DVT | probability Patients False nega- Fatal pul- Nonfatal evidence

(prevalence) of DVT ruled out tives monary pulmonary

embolism embolism

No test and treatment Low (5%) - - - 0.8 3.6 -
D-dimer negative Low (5%) 0.7% 431 5 0.08 0.36 Moderate
Proximal CUS negative Low (5%) 0.5% 934 3 0.05 0.22 Low
D-dimer negative + Low (5%) <0.1% 418 0 0 0 Low
proximal CUS negative
(1) D-dimer negative or Low (5%) (1) 0.7% 947 10 0.16 0.72 Low
(2) D-dimer positive and (2) 0,88%
proximal CUS negative
No test and treatment Moderate (17%) - - - 2.72 12.24 -
D-dimer negative Moderate (17%) 2.7% 384 10 0.16 0.72 Moderate
Proximal CUS negative Moderate (17%) 2% 828 16 0.26 1.15 Low
D-dimer negative + Moderate (17%) 0.3% 366 1 0.02 0.07 Low
proximal CUS negative
(1) D-dimer negative or Moderate (17%) (1) 2.7% 846 26 0.42 1.87 Low
(2) D-dimer positive and (2) 3.4%
proximal CUS negative
Serial proximal CUS Moderate (15.8%) (1) 0.6% - (1)1 (1) 0.02 (1) 0.07 Moderate
negative’ (2) 1.1% (2)2 (2) 0.04 (2)0.14
No test and treatment High (53%) - - - 8.64 38.88 -
D-dimer negative High (53%) 13.1% 242 32 0.51 2.3 Moderate
Proximal CUS negative High (53%) 10.1% 511 51 0.82 3.67 Moderate
D-dimer negative + High (53%) 1.5% 210 3 0.05 0.22 Moderate
proximal CUS negative
(1) D-dimer negative or High (53%) (1) 13.1% 543 80 1.28 5.76 Moderate
(2) D-dimer positive and (2) 16.5%)
proximal CUS negative
Serial proximal CUS High (36.4%) 0.9% - 3 0.05 0.22 Moderate
negative
Proximal CUS negative High (59.5%) 2.8% - 17 0.27 1.22 Low
- D-dimer positive >
proximal CUS negative

DVT: deep vein thrombosis; CUS: compression ultrasound
! s not accounted the number of bleeding events prevented for not providing anti-thrombotic treatment for patients with DVT.
? Data from two different studies

Table 5: Number of adverse events due to overtreatment in patients without deep vein throm-
bosis according to the diagnostic strategy adopted.

Diagnostic strategy Clinical pretest Events per 1000 patients tested" Quiality of

probability of DVT False posi- Fatal Bleed- Non-fatal Non-fatal non- evidence

(prevalence) tives ing intracranial intracranial
bleeding major bleeding

Proximal CUS positive Low (5%) 21 0.06 0.02 0.44 Low
D-dimer positive + proximal CUS Low (5%) 11 0.03 0.01 0.23 Low
positive (D-dimer negative ruled
out)
Proximal CUS positive Moderate (17%) 18 0.05 0.02 0.38 Low
D-dimer positive + proximal CUS Moderate (17%) 10 0.03 0.01 0.21 Low
positive (D-dimer negative ruled
out)
Proximal CUS positive High (53%) 10 0.03 0.01 0.21 Moderate

DVT: deep vein thrombosis; CUS: compression ultrasound
!Is accounted only the number of bleeding events among patients without DVT (false positives)
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Final considerations

Implementation considerations

An adequate diagnostic process is crucial to
reduce the incidence of pulmonary embolism
and to minimize the risk associated with over-
treatment. The adoption of a standardized
diagnostic strategy for DVT is expected to re-
duce health inequities in Saudi Arabia. The
Ministry of Health should make efforts in or-
der to make available the resources needed
for the diagnostic strategies proposed here
(CUS and highly sensitive D-dimer by ELISA).

Monitoring and evaluation

The Ministry of Health of Saudi Arabia guide-
line panel suggests periodic and formal evalu-
ations of the adherence to the recommenda-
tions of this guideline according to their
strength:

e Strong recommendations should be
applied to the large majority of pa-
tients. Therefore, the adherence to
the course of action proposed by
strong recommendations could be
used as a quality criterion or perfor-
mance indicator.

e For weak recommendations, howev-
er, it is important to recognize that
different choices could be appropriate
for different patients. Therefore,
measuring the adherence to the
course of action proposed by weak
recommendations is not appropriate
for quality criteria or performance in-
dicators.

The Ministry of Health of Saudi Arabia guide-
line panel suggests periodic updates of this
guideline every 2-3 years. Early updates could
be considered in case of the emergence of
new evidence relevant to the interventions
covered in the guideline.
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Additional considerations

Novel diagnostic strategies, such as CT scan
and MRI, had not been evaluated for this
guideline. They may constitute diagnostic al-
ternatives for select cases.

Research priorities

The Ministry of Health of Saudi Arabia guide-
line panel suggests local research in the fol-
lowing topic areas:

e Values and preferences of the Saudi
population regarding the relative val-
ue (utility) of preventing DVT versus
bleeds; and also regarding the burden
of treatment with antithrombotics

e Economic evaluations of diagnostic
strategies for DVT.
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Appendix 1: Search Strategies and Results

Properties of diagnostic tests for DVT

Database: Medline (OVID), EMBASE (OVID)

Search strategy:

Date of search: 11/2013

. exp "Sensitivity and Specificity"/

. sensitivity.tw.

. specificity.tw.

. ((pre-test or pretest) adj probability).tw.

. post-test probability.tw.

. predictive valueS.tw.

. likelihood ratio$.tw.

. venous thromboembolism.mp. or Venous Thromboembolism/
. Venous Thrombosis.mp. or Venous Thrombosis/

10. venous thromb$.mp.

11. ((vein or venous) adj3 (Emboli$ or thrombo$)).mp.
12. deep venous thrombS$.mp.
13.80r9or10o0r1lor12
1l4.1or2or3ord4or5o0r6or7

15.13 and 14

O 00O NOUL D WN PR

Date limit: 2009- 11/2013

Study Types: Screening and diagnostic test accuracy studies

Records Retrieved | 2461

Note: original search strategy from systematic review not available. New search strategy developed for this

guideline.

Summary of Searches

Total No. Retrieved: 2461

Screening (Title and Abstract Review)

No. Excluded: 2416

Included for Full Text 45
review:

Selection (Full Text Review)

No. Excluded: 23

No. Included: 22

4 — Compression ultrasound;
7 — clinical decision rules;
11 - D-dimer
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Values and Preferences

Database: Medline (OVID) (1964-2013), EMBASE (OVID) (1980-2013)

Search strategy: Date of search: 11/2013

. venous thromboembolism.mp. or Venous Thromboembolism/

. Venous Thrombosis.mp. or Venous Thrombosis/

. venous thrombS.mp.

. ((vein or venous) adj3 (EmboliS$ or thromboS)).mp.

. deep venous thrombS.mp.

.lor2or3o0or4or5

. patient$ participation.mp. or exp patient participation/

. patient$ satisfaction.mp. or exp patient satisfaction/

. attitude to health.mp. or exp Attitude to health/

10. (patient$ preference$ or patientS perception$ or patientS decision$ or patient$ perspective$ or userS view$ or
patient$ view$ or patient$ valueS).mp.

11. (patient$ utilitS or health utilitS).mp.

12. health related quality of life.mp. or exp "quality of life"/

13. (health stat$ utilit$ or health stat$ indicator$ or (health stat$ adj 2 valuS)).mp. or exp Health Status Indicators/
14.70r80r9%0r100or1lor12or13

15. Saudi ArabS$.mp,in. or Saudi Arabia/

16. Riyadh.mp, in.
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17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.

Jeddah.mp,in.

Kh*bar.mp,in.

Dammam.mp,in.

150r160r17or18or 19

Kuwait$.mp,in. or Kuwait/

United Arab Emirates.mp,in. or United Arab Emirates/
Qatar$.mp,in. or Qatar/

OmanS$.mp,in. or Oman/

YemenS.mp,in. or Yemen/

Bahr*inS.mp,in. or Bahrain/

20 or 21 or 22 or 23 or 24 or 25 or 26

Middle East$.mp,in. or Middle East/
Jordan$.mp,in. or Jordan/

Libya$S.mp,in. or Libya/

EgyptS.mp,in. or Egypt/

SyriaS.mp,in. or Syria/

IragS/ or lrag.mp,in.

Morocc$.mp,in. or Morocco/

TunisiaS.mp,in. or Tunisia/

Leban$.mp,in. or Lebanon/

West Bank.mp;in.

IranS.mp,in. or Iran/

Turkey/ or (Turkey or Turkish).mp,in.
AlgeriaS.mp,in. or Algeria/

Arab$.mp,in. or Arabs/
280r29o0r300r31lor32or33o0r34or350r36or37or38or39o0r40or4l
200r 27 or42

"journal of epidemiology and global health".jn.
"journal of infection and public health".jn.
"saudi journal of kidney diseases & transplantation".jn.
saudi medical journal.jn.

saudi pharmaceutical journal.jn.

"annals of saudi medicine".jn.

"saudi journal of gastroenterology".jn.

44 or 45 or46 or47 or48 or 49 or 50

43 or 51

6 and 14 and 52

Records Retrieved 127

Summary of Searches

Total No. Retrieved: 127

Screening (Title and Abstract Review)

No. Excluded: 124

Included for Full Text 3
review:

Selection (Full Text Review)

No. Excluded: 3

No. Included: 0
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List of excluded studies:

Study Reason

Al-Otair 2012 Not assessing patients values and preferences

Chamsi Pasha 2013 Editorial, not related to VTE

Bozkurt 2011 Not assessing patients values and preferences
References:

1. Al-Otair HA, Khurshid SM, Alzeer AH. Venous thromboembolism in a medical intensive care unit.
The effect of implementing clinical practice guidelines. Saudi Med J. 2012 Jan;33(1):55-60.

2. Chamsi-Pasha H. Islam and the cardiovascular patient — pragmatism in practice. Br J Cardiol
2013;20:90-1

3. M. Bozkurt, K. Okutur, K. Aydin, E. Namal, A. Oztiirk, C. Tecimer, Z. Akcali, G. Demir. The impact
of early thromboembolic event on prognosis in cancer patients: A single-center analysis of 1838
patients. J Clin Oncol 29: 2011 (suppl; abstr e19694)
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Costs Related to Diagnostic Strategies

Database: Medline (OVID), EMBASE (OVID)

Se

arch strategy:

Date of search: 11/2013

1
2
3
4
5.
6
7
8
9

17

Da

18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.

"costs and cost analysis"/

. Cost allocation/
. Cost-benefit analysis/
. Cost savings/

Health care costs/

. Health care costs/

. Direct service costs/
. Drug costs/

. Health expenditures/
10.
11.
12.
13.
14.
15.
16.

Capital expenditures/

Value of life/

(health?care adj costS).mp.

(cost adj estimateS).mp.

(cost adj variable).mp.

(economic$ or pharmacoeconomic$ or price$ or pricing).tw.
lor2or3ord4or5or6or7or8or9orl0orllorl12or13orl4ori5
. diagnos:.mp.

exp "Sensitivity and Specificity"/

sensitivity.tw.

specificity.tw.

((pre-test or pretest) adj probability).tw.

post-test probability.tw.

predictive valueS.tw.

likelihood ratio$.tw.

17 or 18 or 19 or 20 0r 21 or 22 or 23 or 24

venous thromboembolism.mp. or Venous Thromboembolism/
Venous Thrombosis.mp. or Venous Thrombosis/

venous thromb$.mp.

((vein or venous) adj3 (EmboliS or thrombo$)).mp.

deep venous thrombS.mp.

26 or 27 or 28 or 29 or 30

16 and 25 and 31

limit 32 to yr="2009 - 2014"

te limit: 2009-11/2013

Re

cords Retrieved 117

Summary of Searches

Total No. Retrieved: 117

Screening (Title and Abstract Review)

No. Excluded: 108

Included for Full Text 9
review:

Selection (Full Text Review)

No. Excluded: 4

No. Included: 5
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Summary of findings for costs
Direct costs related to the diagnostic test
Test / strategy (setting) Country (year) Cost Source
D-dimer (ER) Serbia (2011) €17.00-47.11" Bogavac-
CUS (ER) Serbia (2011) €84.67 Stanojevic 2013
D-dimer (ER) Sweden (2008) €16 Norlin 2010
CUS (ER) Sweden (2008) €157
Contrast venography (ER) Sweden (2008) €461
“AMUSE strategy”: D-dimer (primary Holland (2004) €168 Cate-Hoek 2009
care) + CUS if needed (hospital)
D-dimer + CUS if needed (hospital) Holland (2004) €227
CUS for all patients (hospital) Holland (2004) €251

CUS - Compressive ultrasonography. ER — Emergency Room
! Dependent of the numbers of tests performed and type of D-Dimer technique. High sensitive D-dimer meth-

ods

Direct costs related to the undesirable events

Event Country / year Cost Source

DVT event (acute + 2 years follow up) | Canada (2010) CAD 5,180 Guanella
Inpatient DVT event USA (2010) uUsD 12,393 Mahan 2012
Outpatient DVTevent USA (2010) uUsD 14,963

Minor bleed USA (2010) usD 137

Major bleed USA (2010) usD 7,199

Annual cost of post-thrombotic syn- USA (2010) uUsD 5,018

drome

DVT Holland (2004) €1,322 Cate-Hoek 2009
Pulmonary Embolism Holland (2004) €4,210

Major bleed Holland (2004) €4,211

CNS bleed Holland (2004) €11,281

Incident post-thrombotic syndrome Holland (2004) € 3,367

List of included studies:

1. Bogavac-Stanojevi¢ N, Dopsaj V, Jeli¢-lvanovic¢ Z, Laki¢ D, Vasi¢ D, Petrova G. Economic evalua-
tion of different screening alternatives for patients with clinically suspected acute deep vein

thrombosis. Biochem Med (Zagreb). 2013;23(1):96-106.

2. Cate-Hoek AIT, Toll DB, Biiller HR, Hoes AW, Moons KG, Oudega R, Stoffers HE, van der Velde EF,
van Weert HC, Prins MH, Joore MA. Cost-effectiveness of ruling out deep venous thrombosis in

primary care versus care as usual. ] Thromb Haemost. 2009 Dec;7(12):2042-9.

3. Guanella R, Ducruet T, Johri M, Miron MJ, Roussin A, Desmarais S, Joyal F, Kassis J, Solymoss S,
Ginsberg JS, Lamping DL, Shrier |, Kahn SR. Economic burden and cost determinants of deep vein
thrombosis during 2 years following diagnosis: a prospective evaluation. ] Thromb Haemost.

2011 Dec;9(12):2397-405.

4. Norlin JM, EIf JL, Svensson PJ, Carlsson KS. A cost-effectiveness analysis of diagnostic algorithms
of deep vein thrombosis at the emergency department. Thromb Res. 2010 Sep;126(3):195-9.

5. Mahan CE, Holdsworth MT, Welch SM, Borrego M, Spyropoulos AC. Deep-vein thrombosis: a
United States cost model for a preventable and costly adverse event. Thromb Haemost. 2011

Sep;106(3):405-15.
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List of excluded studies:

Study Reason

Kachroo 2013 No data about costs of diagnostic strategies or its direct com-
plications

Novielli 2012 No data about costs of diagnostic strategies or its direct com-
plications

Pendergraft 2013 No data about costs of diagnostic strategies or its direct com-
plications

Vera Arroyo 2013 No data about costs of diagnostic strategies or its direct com-
plications

References:

1. Kachroo S, Boyd D, Bookhart BK, LaMori J, Schein JR, Rosenberg DJ, Reynolds MW. Quality of life
and economic costs associated with postthrombotic syndrome. Am J Health Syst Pharm. 2012
Apr 1,69(7):567-72.

2. Novielli N, Cooper NJ, Sutton AJ. Evaluating the cost-effectiveness of diagnostic tests in combi-
nation: is it important to allow for performance dependency? Value Health. 2013 Jun;16(4):536-
41.

3. Pendergraft T, Atwood M, Liu X, Phatak H, Liu LZ, Oster G. Cost of venous thromboembolism in
hospitalized medically ill patients. Am J Health Syst Pharm. 2013 Oct 1;70(19):1681-7.

4. Vera-Arroyo B1, Linares-Palomino JP, Lozano-Alonso S, Moreno-Villalonga JJ, Bravo-Molina A,

Ros-Die E. Clinical and health costs impact of progress in diagnosis and treatment in venous
thromboembolic disease: evolution in 15 years. Ann Vasc Surg. 2013 Nov;27(8):1162-8.
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Appendix 2: Evidence-to-Recommendation Tables and Evidence Profiles

Evidence to recommendation framework 1

Question 1: In patients with a suspected first lower extremity DVT, should the choice of diagnostic tests process be guided by the clinical
assessment of pretest probability rather than by performing the same diagnostic tests in all patients?

Population: Patients with suspected first lower extremity DVT

Diagnostic test: clinical assessment of the pretest probability of having DVT, followed by a diagnostic strategy
Comparison: diagnostic strategy without clinical assessment of the pretest probability of having DVT.

Setting: Outpatients
Perspective: Public health

- Moderate pre-test clinical probability: 17% (95% 13 - 23%)
- High pre-test clinical probability: 53% (95%CI 44 - 61%)

No evidence specific for the KSA setting found.

CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
Estimate incidence:
- Overall: 0.1% (per year)

Estimate pre-test probability of prevalence of proximal lower extremity

DVT in individuals with suspected DVT: The panel considered adequate the use of
= Isthe No Probably ~ Uncertain Probably — Yes Varies - Overall: 19% (95%C| 16 - 23%) Wells criteria in the Saudi population.
@ | problema No Yes ) ; - L E0/ (QRO _go i i
£ | priority? O O O 0O ©@ 0O Low pre-test clinical probability: 5% (95%Cl 4 — 8%) The panel agreed that the estimates of risk

presented also could apply for the Saudi
population.

m&
RO
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CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

What is the

overall inc%?jed

ce.rtainty of studies Very low Low Moderate  High

this O O O O

evidence? k

No evidence specific for the Middle East setting identified.

Is there

important

uncertainty Possibly  Probablyno  No Importance and estimate utility values for outcomes

about how Important  important  important  important  No known Outcome Utility (range) Importance

much uncertainty  uncertainty  uncertainty uncertainty undesirable

people or variability ~or variability ~ or variability or variability outcomes Death 0 Critical
» value the O O o O Nonfatal Intracranial Bleed (severe) 0.1-051 Critical Since there are no evidence specific for
&  main _ _ the KSA, panel members assumed that
E  outcomes? Nonfatal Intracranial Bleed (moderate) 0.29-0.77 Critical the values on outcomes should be
° Nonfatal Intracranial Bleed (mild) 0.47-0.94 Critical probably similar than in other populations.
= Nonfatal Pulmonary Embolism 053 il The panel highlighted that there are a
w | Arethe , . oniatal Fu ! - Ll need for studies of values and
o | desirable o Pmk,zb/y Uncertain Pr%asb/y ves Vartes Major bleed 0.44-0.84 Critical preferences in the KSA setting.
= anticipated ;
x Source: MacLean 2012
£ effects O = O SR There might be some variability and we
i large? don’t have direct evidence from the KSA
= setting
Luzﬁ Assumptions (outcomes):
@ Arethe - Major bleeding equivalent to pulmonary embolism No i":tpait W?S observed on patient

undesirable No Probably ~Uncertain Probably ~ Yes | Varies - Intracranial bleed (overall): 2 to 3 times worse than major bleed or pulmo- Important outcomes

anticipated No Yes nary embolism

effects 0o o = m OO - DVT treatment generally well accepted

small?

Are the See evidence profile below for the summary of findings.

desirable

effects No Probably —Uncertain Probably ~ Yes | Varies

large No Yes

relative to O O X O O 0O

undesirable

effects?
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CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
Are the , ) L " .
No Probably ~Uncertain Probably =~ Yes  Varies Clinical pre-test probability assessment does not add costs, since
resources No Yes i the clinical variables considered are usually part of the anamne-
required No evidence found ' ; d are usually p
2 | small? o o O O m®m 0O sis and physical exam of a patient with suspected DVT.
g
3 !5 the . o The strategy was considered cost-saving, since the number of tests
@ | incremental No - Probably - Uncertain — Probably  Yes . Varies , required was lower. (see evidence profile below for the summary of
= costsmall No Yes No evidence found findings)

relativetothe 0 O O O K O 9

net benefits?

What would ;
> . Increased Probably Uncertain Probably Reduced :Varies - . ~
'é l;:: Lheea:mpact increased reduced No evidence found ;o;ct)?]ndardlze judgement regardless of the size of center or loca
* | inequities? = O O O ® O
>
S Isthe option ;
o accentable No  Probably  Uncertain  Probably ~ Yes Varies
= to k P No Yes No evidence found There may be resistance on its use by some physicians.
il I OO O ® O O
S | stakeholders? :
<<

Administrative empowerment and educational interventions to
E Is the option No Probably Uncerain Probably Yes | Varies overcome potential expected initial resistance.
@  feasible to No Yes No evidence found . .
2 implement? O O O O K O When applicable, the use of new technologies may be helpful for
e ) : the implementation (e.g. inclusion of the criteria in computerized
patient data entry)
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Balance of consequences Undesirable consequences Undesirable consequences prob- The balance between Desirable consequences Desirable consequences
clearly outweigh ably outweigh desirable and undesirable conse- probably outweigh clearly outweigh
desirable consequences desirable consequences quences undesirable consequences undesirable consequenc-
in most settings in most settings is closely balanced or uncertain in most settings es
in most settings
O O O O
Type of recommendation We recommend against We suggest not offering We suggest offering We recommend offering
offering this option this option this option this option
O O O

Recommendation (text)

The Ministry of Health of Saudi Arabia guideline panel recommends the use of a clinical strategy to assess the pretest probability based on Wells criteria compared to not
using a strategy, for the diagnosis of suspected firs lower extremity DVT. (Strong recommendation, Moderate-quality of evidence)

Justification

Despite the impact on clinical important outcomes seem to be inexistent compared to uniform strategies, the proposed curse of action recommended is a cost-saving strat-
egy, since the number of exams required is expected to be small.

Subgroup considerations

Implementation
considerations

Administrative empowerment and educational interventions may be needed to overcome potential expected initial resistance. When applicable, the use of new technologies
may be helpful for the implementation (e.g. inclusion of the criteria in computerized patient data entry)

Monitoring and evaluation

Research priorities

m&
e
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Should the Choice of Diagnostic Test Process be Guided by the Clinical Assessment of Pretest Probability rather than by Performing the Same Diagnostic Tests in All Pa-

tients?

Population: Patients with suspected first lower extremity DVT

Intervention: Selective testing (D-dimer testing for outpatients with low or moderate pretest probability; venous ultrasonography without D-dimer testing for outpatients with high pretest probability and inpatients)

Comparison: Uniform testing (D-dimer testing for all participants)

Setting: Outpatients

No. of studies Factors that may decrease quality of evidence Study event rates (%) Absolute
ey Study - Quality of :
(No. of pa- design Risk of X . . Publication Selective | Uniform test-| € (o (T Evidence WM ERETES
tients) . Inconsistency Indirectness Imprecision i K i 1000 patients
bias bias testing ing
Venous thromboembolism during follow-up (3 months)
1 Stud Randomized con- 4/798* 4/798* |0(8fewerto8
.y X Serious* None? None® None Undetected® / / ( o000 CRITICAL
(1723 patients) trolled trial (0.5%) (0.5%) more) moderate
Death (3 months)
1 Stud Randomized con- 0 (13 fewer to
Y : Serious " None® None® None | Undetected® | 15/860 157863 | ®98° | CrimicaL
(1723 patients) trolled trial 13 more) moderate
Major bleeding
15tud Randomized 1 more 5
u andomized con-
.y . Serious® None? None® None Undetected? 2 /860 1/863 fewerto 7 SOP0 CRITICAL
(1723 patients) trolled trial moderate
more)
D-dimer testing
. 218 fewer
1 Study Randomized con- o ) ,| 668/860 859 /863 DPDO
. K Serious None None None Undetected (248 fewer to CRITICAL
(1723 patients) trolled trial (77.7%) (99.5%) moderate
191 fewer)
Ultrasonography
. 76 fewer
1 Study Randomized con- ! ) ,| 438/860 505/ 863 000
. K Serious None None None Undetected (122 fewer to IMPORTANT
(1723 patients) trolled trial (50.9%) (58.5%) moderate
29 fewer)
Ultrasonography in outpatients with a low clinical pre-test probability
. 210 fewer
1 Study Randomized con- o ) ) 72 /360 137 /334 Y- YY)
i X Serious None None None Undetected (276 fewer to IMPORTANT
(694 patients) trolled trial (20%) (41%) moderate
142 fewer)
m
TR
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Footnotes:

!Study personnel were not blinded. The trial was stopped prematurely

20nly one study identified, not allowing adequate assessment of inconsistency and publication bias.

3 Outpatients: 89%

*Exclude patients lost to follow-up (n=20) and with DVT on initial testing

Reference:

1.  Linkins LA. Bates SM. Lang E. Kahn SR. Douketis JD. Julian J. Parpia S. Gross P. Weitz JI. Spencer FA. Lee AY. O'Donnell MJ. Crowther MA. Chan HH. Lim W. Schulman S. Ginsberg JS. Kearon C. Selective D-dimer
testing for diagnosis of a first suspected episode of deep venous thrombosis: a randomized trial. Ann Intern Med. 158(2):93-100, 2013 Jan 15.
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Evidence to recommendation framework 2

Question 2: In patients with a low pre-test probability of first lower extremity DVT, should we use D-Dimer (ELISA) as initial test for the
diagnosis of DVT?

Population: Patients with suspected first lower extremity DVT, with low clinical pre-test probability.
Diagnostic test: D-dimer (ELISA)
Comparison: No testing

Setting: Outpatients
Perspective: Public health

Estimate incidence for 3 months

CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
Estimate pre-test probability of prevalence of proximal DVT:
- 5% (95% Cl 4 - 8%)
Risk estimates for undesirable outcomes
Outcome Incidence Incidence
) (treated) (untreated)
i Is the No Probably  Uncertain Probably  Ye \ Varies = | Fatal pulmonary embolism 0.3% 1.9% The panel agreed that the estimates of risk
@ problema No Yes Nonfatal pulmonary embolism 1.4% 9.3% and prevalence presented also could apply for
= priority? O O O Od x: O Fatal bleeding 0.3% the Saudi population.
Nonfatal intracranial bleeding 2.1%
Nonfatal non-intracranial bleeding 0.1%
Venographic mortality 0.03% -
Propagation to proximal veins 21.4%
(distal DVT)

4m‘
e

=l dljg



file:///C:/Users/aox/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.Outlook/A5320PQD/EtR%20Explanations%202012%2009%2005%20ado.docx
file:///C:/Users/aox/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.Outlook/A5320PQD/Varies

Diagnosis of Suspected First Deep Vein

Thrombosis of Lower Extremity 53

CRITERIA : JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
What is the
overall
certainty of Low Moderate High
this D D
evidence?
Is there No evidence specific for the Middle East setting identified.
important
uncertainty Possibly ~ Probably no No i ili . . .
about how Important  important  important  important  No known Importance and estimate utiity values for outcon.u.as Since there are no evidence specific for
much uncertainty  uncertainty ~ uncertainty uncertainty undesirable Outcome Utility (range) Importance the KSA, panel members assumed that
jability or variability or variability or variability outcomes — the values on outcomes should be
people ervema Death 0 Critical 2 . .
value the O O Xl O O probably similar than in other populations.
% main Nonfatal Intracranial Bleed (severe) 0.1-0.51 Critical The panel highlighted that there are a
o outcomes? Nonfatal Intracranial Bleed (moderate) 0.29-0.77 Critical need for stud_les of values apd
o preferences in the KSA setting.
g Nonfatal Intracranial Bleed (mild) 0.47-0.94 Critical
s Arethe Nonfatal Pulmonary Embolism 0.63 Critical Only 3 patients per 1000 tested would be
o | desirable No Probably ~Uncertain Probably ~ Yes |  Varies Major bleed 044 -0.84 Critical incorrectly classified as not having DVT
=  anticipated No Yes ' ' (false negatives). On the other hand, 523
T effects O Od | O X O MacLean 2012 patients would be incorrectly classified as
= large? having DVT (false positives), requiring
= Assumptions (outcomes): further investigation. The probability of
u Mai . . . having DVT after a negative test is 0.70%
Z - ajor bleeding equivalent to pulmonary embolism and after a positive test is 8.25%. With no
®  Arethe ‘ o - Intracranial bleed (overall): 2 to 3 times worse than major bleed or pulmonary ' testing or treatment, we would have
::t(:sispl::ée No Proll\)libly Uncertain Proylzasbly Yes Varies embolism respectively 0.95 and 4.65 cases of fatal
effects O o0 O O m O - DVT treatment generally well accepted ?elcie':jon'fatm pulmonary per 1000 patients
small? '
See evidence profile below for the summary of findings.
Are the
desirable No  Probably ~ Uncertain Probably — Yes Varies
eﬁ;e::lts Itarge No Yes
relative to
undesirable o o O O X O
effects?
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CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

Are the No Probably ~ Uncertain Probably Y Vari

resources ° roNf, v Hheeram r‘;,eas v e , The cost of ELISA D-dimer was considered low for the KSA set-
w | required No evidence found ting
3 small? O o O O O
w
2
3 Is the
é L'L(:f ;n;:ltlal No me,zbly Uncertain P“if’eib/y ves Varies No evidence found As the effects are large and the costs are small, the strategy

. to be cost-effective.

relativetothe | [0 [ O O 0O seems

net benefits? '

What would ;
> . Increased  Probably ~ Uncertain Probably Reduced : Varies . . 5
é l;ﬁ t;\:a:mpact increased reduced No evidence found lr\ggllj-:::/r\:glljrl](ie g:ﬁ\tl?gsavallable in all areas ELISA D-dimer assay,
* inequities? O O O u m O
ft
E Iasctchee toa%t;:n No Probably  Uncertain  Probably ~ Yes Varies
E to kes No Yes No evidence found -
:'gJ stakeholders? o o O o M O
<C
E s the option No  Probably  Uncertsin  Probably . Yes | Varies In some places, ELISA D-Dimer may not be currently available
5 feasible to o yes No evidence found howeverpas it v;/as considered easyyto implement ! l
< implement? O O O O - d :
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Balance of consequences Undesirable consequences Undesirable consequences prob- The balance between Desirable consequences Desirable consequences
clearly outweigh ably outweigh desirable and undesirable conse- probably outweigh clearly outweigh
desirable consequences desirable consequences quences undesirable consequences undesirable consequenc-
in most settings in most settings is closely balanced or uncertain in most settings es
in most settings
O O O O
Type of recommendation We recommend against We suggest not offering We suggest offering We recommend offering
offering this option this option this option this option
O O O

Recommendation (text) The Ministry of Health of Saudi Arabia panel recommends the use of highly sensitivity D-Dimer (ELISA) as an initial test for the diagnosis of DVT in patients
with low pretest probability of first lower extremity DVT. (Strong recommendation, Moderate-quality evidence)

Justification Advantages of the intervention were considered large compared to undesirable consequences. The rate of false negatives and its impact on patient important outcomes
was considered small.

Subgroup considerations

Implementation The KSA MoH would make available in all areas ELISA D-dimer assay
considerations

Monitoring and evaluation -

Research priorities -
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Evidence Profile Table for Studies Assessing Highly Sensitive D-Dimer in Patients with Suspected First Lower Extremity DVT:
Should Highly Sensitive D-Dimer Be Used to Rule Out DVT?

Population: Patients with suspected first lower extremity DVT
Intervention: D-Dimer (e ELISA)

Comparison: Recurrent VTE during 3 months follow
Outcome: DVT

Diagnostic test accuracy

Pooled sensitivity 94% (95%Cl: 93% to 95%)
Pooled specificity 45% (95%Cl: 44% to 46%)
5 ) Effect per 1000 patients, according to
Factors that may decrease quality of evidence i . .
Study Quality of different clinical pre-test probabilities
Outcome ) ) Importance
design Risk of . . » Publication Evidence 5% 17% (mod- 53%
. Inconsistency Indirectness Imprecision X .
bias bias (low) erate) (high)
True positives 47 160 498 CRITICAL
(patients with DVT) Systematic reviews of (47 to 48) |(158 to 162)| (493 to 504)
management cohorts | Not Seri-
& . Not Serious" Serious” None Undetected ®000
False negatives and of accuracy studies ous moderate 3 10 3
(patients incorrectly classified as not CRITICAL
R (3to 4) (9to 12) (27 to 37)
having DVT)
True negatives s . . ‘ 428 374 212 CRITICAL
(patients without DVT) ystematic reviews o (418 to 437 |(365 t0 382)| (207 to 216)
management cohorts | Not Seri- o q o, DDDO
. Not Serious Serious None Undetected
False positives and of accuracy studies [ ous moderate
. . . 523 457 259
(patients incorrectly classified as not CRITICAL
) 513 to 532) |(448 to 465)] (254 to 263)
having DVT)
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Footnotes:

! Estimates consistent with estimates from similar ELISA methods. Similar estimates for different clinical pretest probability.

% Accuracy studies included in the meta-analysis, which may increase the specificity estimate
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Evidence to recommendation framework 3

Question 3: In patients with a low pretest probability of first lower extremity DVT, should we use proximal CUS as initial test for the diag-
nosis of DVT?

Population: Patients with suspected first lower extremity DVT, with low clinical pretest probability.
Diagnostic test: Proximal CUS

Comparison: No testing

Setting: Outpatients

Perspective: Public health

CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

Estimate pre-test probability of prevalence of proximal DVT:
- 5% (4-8%)

Risk estimates for undesirable outcomes

Incidence Incidence .
Outcome (treated) (untreated) We”paqu gor)3|?hercas(1 aggquatcal tthe use of
: - riteria in i ion.

Z  Isthe No  Probably  Uncertain Probably  Ye. Varies Fatal pulmonary embolism 0.3% 1.9% ells criteria € Saudi populatio
-
S problema No Yes Nonfatal pulmonary embolism 14% 9.3% The panel agreed that the estimates of risk
x : priority? : : .
& priority 0o o u O @ 0O Fatal bleeding 0.3% presented also could apply for the Saudi

Nonfatal intracranial bleeding 2.1% - population.

Nonfatal non-intracranial bleeding 0.1%

Venographic mortality 0.03%

Propagation to proximal veins - 21.4%

(distal DVT)

Estimate incidence for 3 months
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CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
What is the
overall
ce.rtainty of Low Moderate  High
this @ 0O O
evidence?
No evidence specific for the Middle East setting identified. Since there are no evidence specific for
Is there the KSA, panel members assumed that
|mpor|':aptt Importance and estimate utility values for outcomes the values on outcomes should be
uncertainty Possibly  Probablyno  No li robably similar than in other populations.
about how Important  important  important  important  No known Outcome Utility (range) Importance P y simvar pop
’ ! ! ! ! — The panel highlighted that there are a
much uncertainty  uncertainty  uncertainty uncertainty undesirable Death 0 Critical f
eople or variability or variability or variability or variability outcomes need for Stuq|es of values a.nd
Salui the = = 0 = Nonfatal Intracranial Bleed (severe) 0.1-051 Critical preferences in the KSA setting.
(22}
S | main Nonfatal Intracranial Bleed (moderate) 0.29-0.77 Critical
o , .
o Outcomes? Nonfatal Intracranial Bleed (mild) 0.47-0.94 Critical Only 5 patients per 1000 tested would be
w - — incorrectly classified as not having DVT
T Nonfatal Pulmonary Embolism 0.63 Critical (false negatives). On the other hand, 21
S} G\re_the , oo Major bleed 0.44-0.84 Critical patients would be incorrectly classified as
et esirable No  Probably ~ Uncertain Probably — Yes : Varies havina DVT (fal " ™
S | anticipated No Yes Source: MacLean 2012 aving DVT (false positives). The
x effects O 0O 0O O X 0O probability of having DVT after a negative
= larqe? testis 0.52% and after a positive test is
® ge: . 68.4%. Treating those patients with a
n Assumptions (outcomes): positive test and discharging those with
i - Major bleeding equivalent to pulmonary embolism negative test, would result on 0.14
@ Arethe , o - Intracranial bleed (overall): 2 to 3 times worse than major bleed or pul- | d€aths, 0.36 cases of non-fatal pulmonary
undesirable No Probably ~Uncertain Probably ~ Yes | Varies boli embolism and 0.35 major bleeding
anticipated No Yes monary emboolism episodes (0.02 intracranial) per 1000
effects O O O O O - DVT treatment generally well accepted patients. With no testing or treatment, we
small? would have respectively 0.95 and 4.65
cases of fatal and non-fatal pulmonary per
Are the See evidence profile below for the summary of findings. 1000 patients.
desirable
effects No Probably ~Uncertain Probably ~ Yes | Varies
large No Yes
relative to O O O X O 0O
undesirable
effects?
=
O
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CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
f;rse(::;es No Probably  Uncertain  Probably ~ Yes Varies
w | required No Yes No evidence found Cost of proximal CUS was considered low for the KSA setting.
2 small? o o O O @ O
w
E
3 Isthe
@ incremental No Probably ~Uncertain Probably — Yes | Varies
@ costsmall No Yes No evidence found
relativetothe = [0 [ O O @ O
net benefits?
b :)\Lhtar: e“;;u Igct Increased Probably Uncertain Probably Reduced Varies
g on healthp increased reduced No evidence found
* | inequities? = O O X OO
=
% Lscille :; [.:)tII:n No  Probably  Uncertain  Probably ~ Yes Varies
£ o k e‘; No Yes No evidence found
§ stakeholders? O O O u O
<
> .
5 Is the option No Probably  Uncertain  Probably ~ Yes Varies
@ feasible to No Yes No evidence found
< implement? o o O O m O
A=
hEZs
w52
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Balance of consequences Undesirable consequences Undesirable consequences prob- The balance between Desirable consequences Desirable consequences
clearly outweigh ably outweigh desirable and undesirable conse- probably outweigh clearly outweigh
desirable consequences desirable consequences quences undesirable consequences undesirable consequenc-
in most settings in most settings is closely balanced or uncertain in most settings es
in most settings
O O O O
Type of recommendation We recommend against We suggest not offering We suggest offering We recommend offering
offering this option this option this option this option
O O O
Recommendation (text) The Ministry of Health of Saudi Arabia guideline panel recommends the use of proximal CUS as an initial test for the diagnosis of DVT in patients with low pretest probabil-

ity of first lower extremity DVT. (Strong recommendation, Low-quality evidence)

Justification Advantages of the intervention were considered large compared to undesirable consequences. The rate of false negatives/positives and its impact on patient important
outcomes was considered small.

Subgroup considerations

Implementation -
considerations

Monitoring and evaluation

Research priorities -
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Evidence Profile Table for Studies Assessing Compression Ultrasound in Patients with Suspected First Lower Extremity DVT:

Should Compression Ultrasound Be Used to Diagnose or to Rule Out DVT?

Population: Patients with suspected first lower extremity DVT

Intervention: Compression Ultrasound

Comparison: Recurrent VTE during 3 months follow up

Outcome: DVT

Diagnostic test accuracy *

Pooled sensitivity

90.3% (95%Cl: 88.4% to 92%)

Pooled specificity

97.8% (95%Cl: 97% to 98.4%)

Factors that may decrease quality of evidence

Effect per 1000 patients, according to

Study Quality of different clinical pre-test probabilities
Outcome ) ) Importance
design Risk of . . » Publication Evidence 5% 17% (mod- 53%
X Inconsistency Indirectness Imprecision X i
bias bias (low) erate) (high)
True positives . .
] . Systematic review of Not o s @00 45 154 479
(patients without . Serious Serious None Undetected CRITICAL
VT management cohorts serious low (44 to 46) |[(150 to 156)] (469 to 488)
and of accuracy studies
False negatives
atients incorrect! Systematic review of Not 5 16 51
(P . Y . Serious® Serious® None Undetected ®®ee CRITICAL
classified as not management cohorts serious low (6to4) (20 to 14) (61 to 42)
having DVT) and of accuracy studies
[True negatives . .
I ) Systematic review of Not . s o000 929 812 460
(patients without . Not Serious Serious None Undetected CRITICAL
bVT) management cohorts | serious moderate | (922 to 935) |(805 to 817)] (456 to 462)
and of accuracy studies
False positives
atients incorrect! Systematic review of Not 21 18 10
(p = K Y . Not Serious* Serious None Undetected ®o00 CRITICAL
classified as having management cohorts serious moderate (28 to 15) (25 to 13) (14 to 8)
DVT) and of accuracy studies
m
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Footnotes:

! Data obtained from a meta-analysis with 22 studies evaluating compression ultrasonography alone (Goodacre 2006)

% Higher sensitivity observed in studies with higher prevalence.

* Accuracy studies included in the meta-analysis, which may increase the specificity estimate. Median prevalence of DVT: 48%, results tend to be more applicable for high risk individuals

* Estimates consistent with estimates from similar studies
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Evidence to recommendation framework 4

Question 4: In patients with a low pretest probability of first lower extremity DVT, should we use D-dimer instead of proximal CUS as ini-
tial test for the diagnosis of DVT?

Population: Patients with suspected first lower extremity DVT, with low clinical pretest probability.
Diagnostic test: D-Dimer

Comparison: Proximal CUS

Setting: Outpatients

Perspective: Public health

CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

Estimate pre-test probability of prevalence of proximal DVT:
- 5% (4-8%)

Risk estimates for undesirable outcomes

Incidence Incidence .
Outcome (treated) (untreated) We”paqu gor)3|dhercas(1 aggquatcal the use of
i " riteria in | on.

= Isthe No Probably  Uncertain Probably  Ye Varies | | Fatal pulmonary embolism 0.3% 1.9% ells criteria in the Saudi populatio
-
2 problem a No Yes Nonfatal pulmonary embolism 1.4% 9.3% The panel agreed that the estimates of risk
x : priority? : ; .
& priority O o O O X O [Fatalbleeding 0.3% presented also could apply for the Saudi

Nonfatal intracranial bleeding 2.1% - population.

Nonfatal non-intracranial bleeding 0.1%

Venographic mortality 0.03%

Propagation to proximal veins - 21.4%

(distal DVT)

Estimate incidence for 3 months
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CRITERIA : JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
What is the N
o |
overa_ll included
ce.rtamty of studies | Very low Low Moderate  High
this O O ® O O
evidence? k
Is there
important Since there are no evidence specific for
uncertainty Possibly  Probablyno  No No evidence specific for the Middle East setting identified. the KSA, panel members assumed that
about how Important  important  important  important  No known the values on outcomes should be
much uncertainty uncertainty  uncertainty uncertainty undesirable Importance and estimate utilty values for outcom probably similar than in other populations.
pe opl e or variability or variability or variability or variability outcomes portance and estimate utility values for outco .(.38 The pane| highlighted that there are a
. value the O xi O O O Outcome Utility (range) Importance need for studies of values and
S main Death 0 Critical preferences in the KSA setting.
= ?
3 outcomes? Nonfatal Intracranial Bleed (severe) 0.1-0.51 Critical
E Nonfatal Intracranial Bleed (moderate) 0.29-0.77 Critical Some women may refuse US performed
w | Arethe i i _ by a man
S desirable No  Probably Uncertain Probably Yes | Varies Nonfatal Intracranial Bleed (mild) 0.47-0.94 Critical
Z anticipated No Yes Nonfatal Pulmonary Embolism 0.63 Critical With proximal CUS, only 5 patients per
T effects O O O o 0O Major bleed 044-084 Critical 1000 tested would be incorrectly
< large? classified as not having DVT (false
= negatives). On the other hand, 21 patients
i Assumptions (outcomes): would be incorrectly classified as having
@ Arethe - Major bleeding equivalent to pulmonary embolism DVT (false positives). Similarly with D-
undesirable No Probably ~Uncertain Probably — Yes | Varies - Intracranial bleed (overall): 2 to 3 times worse than major bleed or pulmonary embo- dimer (ELISA), o'nly 3 patients pe.rl 1000
e No Yes . tested would be incorrectly classified as
anticipated lism ; X
ffects 0 0 0 O 0O not having .DVT. Howeyer, 428 patients
€ - DVT treatment generally well accepted would be discharged with no need of a
small? . .
further test (D-dimer negative).
Are the
desirable
effects No Probably —Uncertain Probably ~ Yes | Varies
large No Yes
relative to O O X O O 0O
undesirable
effects?
=
RO
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CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
f;rse(::;es No Probably  Uncertain  Probably ~ Yes Varies
w | required No Yes No evidence found D-dimer test is less expensive than proximal CUS
2 small? o o O O @ O
w
2
3 Isthe
@ incremental No Probably ~Uncertain Probably — Yes | Varies
@ costsmall No Yes No evidence found
relativetothe = [0 [ O O @ O
net benefits?
b :)\Lhtar: e“;;mgct Increased Probably ~Uncertain Probably Reduced Varies
g on healthp increased reduced No evidence found
“ inequities? O O O u M O
=
% Lscille :; [.:)tII:n No  Probably  Uncertain  Probably ~ Yes Varies
E o k e‘; No Yes No evidence found
§ stakeholders? O O O u O
<
> .
5 Is the option No Probably  Uncertain  Probably ~ Yes Varies
@ feasible to No Yes No evidence found
< implement? o o O O m O
. \
hEZs
w52
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Balance of consequences Undesirable consequences Undesirable consequences prob- The balance between Desirable consequences Desirable consequences
clearly outweigh ably outweigh desirable and undesirable conse- probably outweigh clearly outweigh
desirable consequences desirable consequences quences undesirable consequences undesirable consequenc-
in most settings in most settings is closely balanced or uncertain in most settings es
in most settings
O O O O
Type of recommendation We recommend against We suggest not offering We suggest offering We recommend offering
offering this option this option this option this option
O O X O
Recommendation (text) The Ministry of Health of Saudi Arabia guideline panel suggests the use of highly sensitive D-Dimer (ELISA) rather than proximal CUS as an initial test for the diagnosis of

DVT in patients with low pretest probability of first lower extremity DVT. (Weak recommendation, Low-quality evidence)

Justification The cost of D-dimer is lower than the cost of proximal CUS. Using D-dimer ELISA as an initial test probably would be cost-saving in the Saudi setting.

Subgroup considerations

Implementation -
considerations

Monitoring and evaluation

Research priorities -
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Evidence Profile Table for Studies Assessing Compression Ultrasound in Patients with Suspected First Lower Extremity DVT:

Should Compression Ultrasound Be Used to Diagnose or to Rule Out DVT?

Population: Patients with suspected first lower extremity DVT

Intervention: Proximal Compression Ultrasound

Comparison: Recurrent VTE during 3 months follow up

Outcome: DVT

Diagnostic test accuracy *

Pooled sensitivity

90.3% (95%Cl: 88.4% to 92%)

Pooled specificity

97.8% (95%Cl: 97% to 98.4%)

Factors that may decrease quality of evidence

Effect per 1000 patients, according to

Study Quality of different clinical pre-test probabilities
Outcome ) ) Importance
design Risk of . . » Publication Evidence 5% 17% (mod- 53%
X Inconsistency Indirectness Imprecision X i
bias bias (low) erate) (high)
True positives . .
] . Systematic review of Not o s @00 45 154 479
(patients without . Serious Serious None Undetected CRITICAL
- management cohorts serious low (44 to 46) |[(150 to 156)] (469 to 488)
and of accuracy studies
False negatives
atients incorrect! Systematic review of Not 5 16 51
(P . Y . Serious® Serious® None Undetected ®®ee CRITICAL
classified as not management cohorts serious low (6to 4) (20 to 14) (61 to 42)
having DVT) and of accuracy studies
[True negatives . .
] . Systematic review of Not . s o000 929 812 460
(patients without . Not Serious Serious None Undetected CRITICAL
bvT) management cohorts | serious moderate | (922 to 935) |(805 to 817)] (456 to 462)
and of accuracy studies
False positives
atients incorrect! Systematic review of Not 21 18 10
(p = K Y . Not Serious* Serious None Undetected ®o00 CRITICAL
classified as having management cohorts serious moderate (28 to 15) (25 to 13) (14 to 8)
DVT) and of accuracy studies
m
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Footnotes:

! Data obtained from a meta-analysis with 22 studies evaluating compression ultrasonography alone (Goodacre 2006)

% Higher sensitivity observed in studies with higher prevalence.

* Accuracy studies included in the meta-analysis, which may increase the specificity estimate. Median prevalence of DVT: 48%, results tend to be more applicable for high risk individuals

* Estimates consistent with estimates from similar studies
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Evidence to recommendation framework 5

Question 5: In patients with a low pretest probability of first lower extremity DVT and D-Dimer negative, should we perform proximal CUS
instead of discharge with no further evaluation?

Population: Patients with suspected first lower extremity DVT, with low clinical pretest probability and D-dimer negative
Diagnostic test: Proximal CUS

Comparison: No testing (rule out)

Setting: Outpatients

Perspective: Public health

CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

Estimate pre-test probability of prevalence of proximal DVT:
- 5% (4-8%)

Risk estimates for undesirable outcomes

Incidence Incidence )
Outcome (treated) (untreated) We”paqu gor)3|:1hercas(1 aggquatcal the use of
H . riteria in | on.

Z  Isthe No  Probably ~ Uncertain Probably — Ye Varies Fatal pulmonary embolism 0.3% 1.9% ells criteria & Saudi populatio
-
@ . problema No Yes Nonfatal pulmonary embolism 1.4% 9.3% The panel agreed that the estimates of risk
@ | priority? ! : .
& priority o o . o o o Fatal bleeding 0.3% presented also could apply for the Saudi

Nonfatal intracranial bleeding 2.1% - population.

Nonfatal non-intracranial bleeding 0.1%

Venographic mortality 0.03%

Propagation to proximal veins - 21.4%

(distal DVT)

Estimate incidence for 3 months
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CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

What is the !

overall ,-ncmed Since there are no evidence specific for

certainty of studies | Very low Low Moderate  High the KSA, panel members assumed that

this O O O O the values on outcomes should be

evidence? i probably similar than in other populations.
The panel highlighted that there are a

Is there need for studies of values and

important preferences in the KSA setting.

No evidence specific for the Middle East setting identified.

negatives). The probability of having DVT
after a negative test is 0.70%. If patients
with D-dimer negative be discharged with

Assumptions (outcomes):

uncertainty Possibly ~ Probablyno  No
about how Important important ~ important  important  No known
much uncertainty  uncertainty  uncertainty uncertainty undesirable  Importance and estimate utility values for outcomes Two observational studies, including 765
pe Opl e or variability or variability or variability or variability outcomes Outcome UtiIity (range) Impo rtance patients, were identified in the systematic
» | value the O O O O _ review and considered for their judgment.
Z  main Death 0 Critical In these studies, the pooled pre-test
| outcomes? Nonfatal Intracranial Bleed (severe) 0.1-0.51 Critical probability was 5% and the probability of
o . — DVT post-negative D-dimer test (mixed
w Nonfatal Intracranial Bleed (moderate) 0.29-0.77 Critical highly and moderately sensitive) and
= .
L Arethe , Nonfatal Intracranial Bleed (mild) 0.47-0.94 Critical proximal CUS test was 0% (95% CI 0% to
o | desirable No Probably ~ Uncertain Probably ~ Yes i Varies i — 1.5%).
= anticipated No Yes Nonfatal Pulmonary Embolism 0.63 Critical With D-dimer (ELISA), 3 patients per
< effects O O O X 0O 0O Major bleed 0.44-0.84 Critical 1000 tested would be incorrectly
< large? classified as not having DVT (false
=
ai
=
w
o

- Major bleeding equivalent to pulmonary embolism

Are the . . , !
. - Int | bleed Il):2t0 3t th bleed I bo-
undesirable No Probably  Uncertain Probably ~ Yes | Varies |.n racranial bleed (overal): 2 to 3 fimes worse than major bleed or pulmonary embo- - no further teS'tI.n g, we would have 0.05
anticipated No Yes Ism and ?le ad:iltlonal cases oftLatafI Iand
- DVT treatment generally well accepted non-fatal puimonary among tne taise
:fnfg:: OO - le SR negatives per 1000 patients tested.
' With sequential D-dimer (ELISA) and
proximal CUS negatives, the post-test
Are the probability would be negligible (0.07%).
desirable Otherwise, the number of false positives
effects No Probably Uncertain Probably ~Yes | Varies would increase 9 per 1000 initially tested.
large No Yes Thus, we would expect an increase of
relative to O O O O O 0.03 deaths and 0.2 non-fatal major
undesirable 5 bleeding events per 1000 patients tested.
effects?
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CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
Are the No Probably  Uncertain  Probably ~ Yes Varies
resources No Yes .
w | required No evidence found
S small? o o O 0o & O
g
2  Isthe Performing proximal CUS in patients with low clinical pre-test
@ | incremental No- P r"l‘\’lab/y Uncertain P r‘;f’ab/y Yes | Varies ‘ probability and D-Dimer negative would increase costs: 428
x i cost small 0 es No evidence found i, . -
. additional ultrasounds would be needed per 1000 patients initially
relativetothe | [0 [ O O
net benefits? ' tested.
= ‘li\:ahtal:ev:;mgct Increased Probably Uncertain Probably Reduced :Varies
g on healthp increased reduced No evidence found
“ inequities? O O O © O
=
% Lscille :; ":)t;:n No  Probably  Uncertain  Probably ~ Yes Varies
E o kes No Yes No evidence found
§ stakeholders? O o . O X O
<<
> .
5 Is the option No  Probably  Uncertain  Probably ~ Yes Varies
= feasible to No Yes No evidence found
< implement? o O O O @ O
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Balance of consequences Undesirable consequences Undesirable consequences prob- The balance between Desirable consequences Desirable consequences
clearly outweigh ably outweigh desirable and undesirable conse- probably outweigh clearly outweigh
desirable consequences desirable consequences quences undesirable consequences undesirable consequenc-
in most settings in most settings is closely balanced or uncertain in most settings es
in most settings
O O O O
Type of recommendation We recommend against We suggest not offering We suggest offering We recommend offering
offering this option this option this option this option
O O O

Recommendation (text)

The Ministry of Health of Saudi Arabia guideline panel recommends no further testing over further investigation with proximal CUS in patients with low pretest probability of
first lower extremity DVT and D-dimer negative (ELISA). (Strong recommendation. Low-quality evidence)

Justification

Performing proximal CUS in patients with low clinical pre-test probability and D-Dimer negative would increase costs, without impacting on patient important outcomes.
False negative rates in this population were considered low by the panel members

Subgroup considerations

Implementation
considerations

Monitoring and evaluation

Research priorities

m&
e

=l dljg



Diagnosis of Suspected First Deep Vein

Thrombosis of Lower Extremity

74

Evidence Profile Table for Studies Assessing Compression Ultrasound in Patients with Suspected First Lower Extremity DVT:

Should Compression Ultrasound Be Used to Diagnose or to Rule Out DVT?

Population: Patients with suspected first lower extremity DVT

Intervention: Compression Ultrasound

Comparison: Recurrent VTE during 3 months follow up

Outcome: DVT

Diagnostic test accuracy *

Pooled sensitivity

90.3% (95%Cl: 88.4% to 92%)

Pooled specificity

97.8% (95%Cl: 97% to 98.4%)

Factors that may decrease quality of evidence

Effect per 1000 patients, according to

Study Quality of different clinical pre-test probabilities
Outcome ) ) Importance
design Risk of . . » Publication Evidence 5% 17% (mod- 53%
X Inconsistency Indirectness Imprecision X i
bias bias (low) erate) (high)
True positives . .
] . Systematic review of Not o s @00 45 154 479
(patients without . Serious Serious None Undetected CRITICAL
VT management cohorts serious low (44 to 46) |[(150 to 156)] (469 to 488)
and of accuracy studies
False negatives
atients incorrect! Systematic review of Not 5 16 51
(P . Y . Serious® Serious® None Undetected ®®ee CRITICAL
classified as not management cohorts serious low (6to4) (20 to 14) (61 to 42)
having DVT) and of accuracy studies
[True negatives . .
I ) Systematic review of Not . s o000 929 812 460
(patients without . Not Serious Serious None Undetected CRITICAL
bVT) management cohorts | serious moderate | (922 to 935) |(805 to 817)] (456 to 462)
and of accuracy studies
False positives
atients incorrect! Systematic review of Not 21 18 10
(p = K Y . Not Serious* Serious None Undetected ®o00 CRITICAL
classified as having management cohorts serious moderate (28 to 15) (25 to 13) (14 to 8)
DVT) and of accuracy studies
m
fad \
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Footnotes:

! Data obtained from a meta-analysis with 22 studies evaluating compression ultrasonography alone (Goodacre 2006)

% Higher sensitivity observed in studies with higher prevalence.

* Accuracy studies included in the meta-analysis, which may increase the specificity estimate. Median prevalence of DVT: 48%, results tend to be more applicable for high risk individuals

* Estimates consistent with estimates from similar studies
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Evidence Profile Table for Studies Assessing Highly Sensitive D-Dimer in Patients with Suspected First Lower Extremity DVT:
Should Highly Sensitive D-Dimer Be Used to Rule Out DVT?

Population: Patients with suspected first lower extremity DVT
Intervention: D-Dimer (e ELISA)

Comparison: Recurrent VTE during 3 months follow
Outcome: DVT

Diagnostic test accuracy

Pooled sensitivity 94% (95%Cl: 93% to 95%)
Pooled specificity 45% (95%Cl: 44% to 46%)
5 ) Effect per 1000 patients, according to
Factors that may decrease quality of evidence i . .
Study Quality of different clinical pre-test probabilities
Outcome ) ) Importance
design Risk of . . » Publication Evidence 5% 17% (mod- 53%
. Inconsistency Indirectness Imprecision X .
bias bias (low) erate) (high)
True positives 47 160 498 CRITICAL
(patients with DVT) Systematic reviews of (47 t0 48) |(158t0 162)| (493 to 504)
management cohorts | Not Seri-
& . Not Serious" Serious” None Undetected ®000
False negatives and of accuracy studies ous moderate 3 10 3
(patients incorrectly classified as not CRITICAL
R (3to 4) (9to 12) (27 to 37)
having DVT)
True negatives s ‘ 428 374 212 CRITICAL
temati )
(patients without DVT) ystematic reviews o (418 t0 437 |(365 to 382)] (207 to 216)
management cohorts | Not Seri- o q o, DDDO
. Not Serious Serious None Undetected
False positives and of accuracy studies [ ous moderate
o . 523 457 259
(patients incorrectly classified as not CRITICAL
) 513 to 532) |(448 to 465)] (254 to 263)
having DVT)
Footnotes:

! Estimates consistent with estimates from similar ELISA methods. Similar estimates for different clinical pretest probability.
% Accuracy studies included in the meta-analysis, which may increase the specificity estimate
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Evidence to recommendation framework 6

Question 6: In patients with a low pretest probability of first lower extremity DVT and proximal CUS negative, should we perform venog-
raphy instead of discharge with no further evaluation?

Population: Patients with suspected first lower extremity DVT, with low clinical pretest probability and proximal CUS negative
Diagnostic test: VVenography

Comparison: No testing

Setting: Outpatients

Perspective: Public health

CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

Estimate pre-test probability of prevalence of proximal DVT:
- 5% (4-8%)

Risk estimates for undesirable outcomes

Incidence Incidence )
Outcome (treated) (untreated) We”paqu gor)3|;jhercas(i aggquatelz the use of
H . riteria in | on.

Z  Isthe No  Probably ~ Uncertain Probably — Ye Varies Fatal pulmonary embolism 0.3% 1.9% ells criteria & Saudi populatio
-
@ . problema No Yes Nonfatal pulmonary embolism 1.4% 9.3% The panel agreed that the estimates of risk
@ | priority? ! ; .
& priority o o . O @ O Fatal bleeding 0.3% presented also could apply for the Saudi

Nonfatal intracranial bleeding 2.1% - population.

Nonfatal non-intracranial bleeding 0.1%

Venographic mortality 0.03%

Propagation to proximal veins - 21.4%

(distal DVT)

Estimate incidence for 3 months
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CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
What is the N
o |
overa_ll included |
ce.rtamty of studies  Very low Low Moderate  High
this O 0O X O O Since there are no evidence specific for
evidence? ’ the KSA, panel members assumed that
the values on outcomes should be
Is there probably similar than in other populations.
important No evidence specific for the Middle East setting identified. The dp?nelthghllgf}tedlthat thzre area
uncertamty Possibly ~ Probably no No neea for s _|es ot values a,n
about how Important  important important  important  No known i B preferences in the KSA setting.
much uncertainty  uncertainty  uncertainty uncertainty undesirable Importance and estimate utility values for outcomes
pe opI e or variability  or variability or variability or variability outcomes Outcome Utility (range) Importan ce Venography is considered rgfgrencg
» | value the O O O O Death 0 Criical standard for DVT, however it is subject to
&  main a considerably variation. Posttest
£ outcomes? Nonfatal Intracranial Bleed (severe) 0.1-0.51 Critical probability of a positive test cannot be
; Nonfatal Intracranial Bleed (moderate) 0.29-0.77 Critical estimated with confidence.
= Arethe Nonfatal Intracranial Bleed (mild) 0.47-0.94 Critical Post-test negative, the probability of
2 desirable No  Probably ~ Uncertain Probably — Yes Varies Nonfatal Puimonary Embolism 063 Critical having recurrent venous
= anticipated No Yes Maior biead y 0z 4'_ 08a Critical thromboembolism during 3 months follow
< effects O O O O ®m O I 480 was 1.2% (95%Cl 0.2% to 4.4%).
i large? Similarly, after proximal CUS, only 5
w Maior bleedi ivalent to oul bol incorrectly classified as not having DVT
w Are th ) gjor bieeding equivalent to pulmonary embolism (0.52% probability of having DVT after a
re the : - Intracranial bleed (overall): 2 to 3 times worse than major bleed or pulmo- negative test).
undesirable No Probably Uncertain Probably ~ Yes | Varies .
anticipated o Yes nary embolism v hy is associated with 1 to 4% of
effects 0o o = O x| O - DVTtreatment generaly well accepted in?:?dogr:gg o}; ;Sd?/:s: Iranctiv;lns to gont;a(;t
?
small? media, including dizziness and nausea,
severe alergic reaction in 0 to 0.4% and
Are the post-venogrraphy DVT in 0 to 2% of
desirable patients.
effects No Probably —Uncertain Probably ~ Yes | Varies
large No Yes
relative to O O O X O 0O
undesirable
effects?
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CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
Are the No Probably  Uncertain Probably ~ Yes Varies
resources No Yes ,

w  required O O O 0 @ O No evidence found

S small?

w

E

3 Is the

@ incremental No Probably ~Uncertain Probably — Yes | Varies

© | costsmall No Yes No evidence found Contrast venography is a costly intervention
relativetothe - [0 [ O O ®m O
net benefits?

b z\ghtahte“;;mgct Increased  Probably Uncertain Probably Reduced  Varies

g on healthp increased reduced No evidence found

* | inequities? O O O O m O

z

% Lscille :; [.:)tII:n No  Probably  Uncertain  Probably ~ Yes Varies

E o k e‘; No Yes No evidence found

§ stakeholders? b o O u O

<<

> .

5 Is the option No Probably  Uncertain  Probably ~ Yes Varies

2 feasible to No Yes No evidence found Technology is not widely available for contrast venography

< implement? O O O O m 0O
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Balance of consequences Undesirable consequences Undesirable consequences prob- The balance between Desirable consequences Desirable consequences
clearly outweigh ably outweigh desirable and undesirable conse- probably outweigh clearly outweigh
desirable consequences desirable consequences quences undesirable consequences undesirable consequenc-
in most settings in most settings is closely balanced or uncertain in most settings es
in most settings
O O O O
Type of recommendation We recommend against We suggest not offering We suggest offering We recommend offering
offering this option this option this option this option
O O O

Recommendation (text) The Ministry of Health of Saudi Arabia guideline panel recommends performing proximal CUS rather than venography in patients with low pretest probability of first lower
extremity DVT and positive highly sensitive D-dimer (ELISA) (Strong recommendation, Low-quality evidence)

Justification The panel considered contrast venography an expansive, potentially harmful and difficult to implement alternative for a situations when there are no clear benefit estab-
lished.

Subgroup considerations -

Implementation -

considerations

Monitoring and evaluation

Research priorities -
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Evidence Profile Table for Studies Assessing Venography in Patients with Suspected First Lower Extremity Deep Vein Thrombosis (DVT):

Should Venography Be Used to Rule Out DVT?

Population: Patients with suspected first lower extremity DVT and negative result for contrast venography
Outcome: Recurrent venous thromboembolism during 3 months follow-up

Diagnostic test accuracy

Pooled sensitivity Not Available
Pooled specificity Not Available
Accuracy1 98.8% (95% Cl: 95.6% to 99.8%)
No. of studies Factors that may decrease quality of evidence
Study Quality of . .
Outcome (No. of pa- desi Risk of Publication Evidence? Post-test probability of negative test Importance
i 1en Inconsistenc Indirectness Imprecision videnc
tients) bias i : bias
[Venous thrombo- .
i 1 Study Single-arm pro- 3 . 2 PODO
lembolism (3 . . Serious None Not Serious Not Serious | Undetected 1.2% (0.2 to 4.4%) CRITICAL
(160 patients) | spective cohort moderate
months)
study
Footnotes:

!Individuals with normal venography and without venous thromboembolism during 3 months follow-up.
? Judgement according to the original systematic review; no additional study had been identified.
®Prevalence of DVT in original population not specified

“ Only one study identified, not allowing adequate assessment of inconsistency and publication bias.
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Evidence Profile Table for Studies Assessing Compression Ultrasound in Patients with Suspected First Lower Extremity DVT:

Should Compression Ultrasound Be Used to Diagnose or to Rule Out DVT?

Population: Patients with suspected first lower extremity DVT

Intervention: Compression Ultrasound

Comparison: Recurrent VTE during 3 months follow up

Outcome: DVT

Diagnostic test accuracy *

Pooled sensitivity

90.3% (95%Cl: 88.4% to 92%)

Pooled specificity

97.8% (95%Cl: 97% to 98.4%)

Factors that may decrease quality of evidence

Effect per 1000 patients, according to

Study Quality of different clinical pre-test probabilities
Outcome ) ) Importance
design Risk of . . » Publication Evidence 5% 17% (mod- 53%
X Inconsistency Indirectness Imprecision X i
bias bias (low) erate) (high)
True positives . .
] . Systematic review of Not o s @00 45 154 479
(patients without . Serious Serious None Undetected CRITICAL
VT management cohorts serious low (44 to 46) |[(150 to 156)] (469 to 488)
and of accuracy studies
False negatives
atients incorrect! Systematic review of Not 5 16 51
(P . Y . Serious® Serious® None Undetected ®®ee CRITICAL
classified as not management cohorts serious low (6to4) (20 to 14) (61 to 42)
having DVT) and of accuracy studies
[True negatives . .
I ) Systematic review of Not . s o000 929 812 460
(patients without . Not Serious Serious None Undetected CRITICAL
bVT) management cohorts | serious moderate | (922 to 935) |(805 to 817)] (456 to 462)
and of accuracy studies
False positives
atients incorrect! Systematic review of Not 21 18 10
(p = K Y . Not Serious* Serious None Undetected ®o00 CRITICAL
classified as having management cohorts serious moderate (28 to 15) (25 to 13) (14 to 8)
DVT) and of accuracy studies
Footnotes:

! Data obtained from a meta-analysis with 22 studies evaluating compression ultrasonography alone (Goodacre 2006)
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?Higher sensitivity observed in studies with higher prevalence.
® Accuracy studies included in the meta-analysis, which may increase the specificity estimate. Median prevalence of DVT: 48%, results tend to be more applicable for high risk individuals
* Estimates consistent with estimates from similar studies
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Antithrombotic Therapy and Prevention of Thrombosis, 9th ed: American College of Chest Physicians Evidence-Based Clinical Practice Guidelines. Chest. 2012 Feb;141(2 Suppl):e351S-418S.

3. Pomero F. Dentali F. Borretta V. Bonzini M. Melchio R. Douketis JD. Fenoglio LM. Accuracy of emergency physician—performed ultrasonography in the diagnosis of deep-vein thrombosis. Thromb Haemost.
109(1):137-45, 2013 Jan.
Kory PD. Pellecchia CM. Shiloh AL. Mayo PH. DiBello C. Koenig S. Accuracy of ultrasonography performed by critical care physicians for the diagnosis of DVT. Chest. 139(3):538-42, 2011 Mar.
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Evidence to recommendation framework 7

Question 7: In patients with low pretest probability of first lower extremity DVT and D-Dimer positive (ELISA), should we perform proximal
CUS instead of venography?

Population: Patients with suspected first lower extremity DVT, with low clinical pretest probability and D-Dimer positive
Diagnostic test: proximal CUS

Comparison: \/enography

Setting: Outpatients

Perspective: Public health

CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

Estimate pre-test probability of prevalence of proximal DVT in patients

with D-dimer (ELISA) positive:
- 8.25%
Risk estimates for undesirable outcomes
Outcome '{;:':;2;7 (Lr;ct'ii::z) The panel considered adequate the use of
T Isthe No Probably Uncertain Probably Yes | Varies Fatal pulmonary embolism 0.3% 1.9% Wells criteria in the Saudi population.
E‘ I | m No Yes - o . X
o prﬁ:‘i:y" a O O O O ® O Nonfatal pulmonary embolism 1.4% 9.3% The panel agreed that the estimates of risk
= P ! : Fatal bleeding 0.3% - presented also could apply for the Saudi
Nonfatal intracranial bleeding 2.1% - pOpulation.
Nonfatal non-intracranial bleeding 0.1%
Venographic mortality 0.03%
Propagation to proximal veins - 21.4%
(distal DVT)

Estimate incidence for 3 months
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CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
What is the Since there are no evidence specific for the
overall KSA, panel members assumed that the
certainty of Low Moderate ~ High values on outcomes should be probably
this ! 0 0 similar than in other populations. The panel
evidence? highlighted that there are a need for studies
of values and preferences in the KSA
Is there setting.
Ln:\gz::mty No evidence specific for the Middle East setting identified.
Possibly ~ Probably no No ; ;
about how Important  important ~ important  important  No known There are no StUdI?S evalyatlng .
much uncertainty  uncertainty  uncertainty uncertainty undesirable Importance and estimate utility values for outcomes Venography in patients with low risk for
people or variability or variability  or variability or variability outcomes Outcom Utiit | i DVT.
value the O O 0O O utcome ility (range) mportance Venography is considered reference
2 main Death 0 Critical standard for DVT, however it is subject to a
] . — considerably variation. Although often
t ? - : i
g outcomes Nonfatal Intracranial Bleed (severe) 0.1-0.51 Critical considered as 100%, post-test probability of
w Nonfatal Intracranial Bleed (moderate) 0.29-0.77 Critical a positive test cannot be estimated with
" Arethe Nonfatal Intracranial Bleed (mild 047-0.94 Critical confidepce. There are no stU(‘iies .
© ¢ desirable No Probably Uncertain Probably ~ Yes | Varies ( ) _ e_mluatmg VenoQ'raphy in patients with low
2 anticipated No Yes Nonfatal Pulmonary Embolism 0.63 Critical risk for DVT. Additionally, venography is
% effects O O O O X O Major bleed 044-0.84 Critical associated wiFh 110 4% of incidenf:e of
« | large? ' adverse reactions to contrast media,
I , including dizziness and nausea, severe
e Assumptions (outcomes): allergic reaction in 0 to 0.4% and post-
= Are th - Major bleeding equivalent to pulmonary embolism venography DVT in 0 to 2% of patients.
w : Arethe , . ) )
undesirable No Probably Uncertain Probably Yes | Varies = Intracranial blged (overall): 2 to 3 times worse than major bleed or pul- As described in the question 6, post a
anticipated No Yes monary embolism negative venography, the probability of
effects o o o o xm O - DVT treatment generally well accepted having recurrent venous thromboembolism
small? during 3 months follow of up is 1.2%
(95%Cl 0.2% to 4.4%). (ref) (Moderate-
quality evidence).
Are the
desirable ) In patients with low pre-test clinical
effects large No Pfoll\Jlab/y Uncertain Pftifab/y Yes | Varies probability and D-Dimer test positive
i ° * (ELISA), the probability of having DVT after
relative to i ) :
undesirable o o o O X O anegative CUS is 0.88% and the
effects? probability after a positive CUS is 78.69%.
Per 1000 patients initially tested, 11
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CRITERIA

JUDGEMENTS

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

patients without DVT will be treated and 5
patients with DVT and D-dimer positive will
be discharged. Due to misdiagnosing, we
would have additionally 0.11 deaths, 0.36
cases of non-fatal pulmonary embolism and
0.23 major bleeding episodes (0.01
intracranial) per 1000 patients.
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CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
Are the No Probably  Uncertain  Probably ~ Yes Varies
resources No Yes No evi ‘
w | required o evidence found
2 A OO O O ® O
> ?
2
3 Is the
§  incrementa No- Propedly: Uncertan Projedly - Yes Vartes Contrast venography is a costly intervention compared to proxi-
@ | costsmall No Yes No evidence found mal CUS
relativetothe = 0 O O O .
net benefits?
= \é\ghtaht e“;;mgct Increased  Probably Uncertain Probably Reduced §Varies
g on healthp increased reduced No evidence found
“ inequities? O O O O © O
>
S Isthe option )
o accentable No Probably  Uncertain  Probably ~ Yes Varies
e to ke'; No Yes No evidence found
§ stakeholders? O o O O MO
<<
> .
5 Is the °pt|°n No Probably  Uncertain  Probably ~ Yes Varies
2 feasible to No Yes No evidence found Technology is not widely available for contrast venography
< implement? o ad O O = 0O
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Balance of consequences Undesirable consequences Undesirable consequences prob- The balance between Desirable consequences Desirable consequences
clearly outweigh ably outweigh desirable and undesirable conse- probably outweigh clearly outweigh
desirable consequences desirable consequences quences undesirable consequences undesirable consequenc-
in most settings in most settings is closely balanced or uncertain in most settings es
in most settings
O O O O
Type of recommendation We recommend against We suggest not offering We suggest offering We recommend offering
offering this option this option this option this option
O O O

Recommendation (text)

The Ministry of Health of Saudi Arabia guideline panel recommends performing proximal CUS rather than venography in patients with low pretest probability of first lower
extremity DVT and positive highly sensitive D-dimer (ELISA) (Strong recommendation, Low-quality evidence)

Justification

-The panel considered contrast venography an expansive, potentially harmful and difficult to implement alternative for a situations when there are no clear benefit estab-
lished.

Subgroup considerations

Implementation
considerations

Monitoring and evaluation

Research priorities

m&
e

=l dljg



Diagnosis of Suspected First Deep Vein

Thrombosis of Lower Extremity 90

Evidence Profile Table for Studies Assessing Venography in Patients with Suspected First Lower Extremity Deep Vein Thrombosis (DVT):

Should Venography Be Used to Rule Out DVT?

Population: Patients with suspected first lower extremity DVT and negative result for contrast venography
Outcome: Recurrent venous thromboembolism during 3 months follow-up

Diagnostic test accuracy

Pooled sensitivity Not Available
Pooled specificity Not Available
Accuracy1 98.8% (95% Cl: 95.6% to 99.8%)
No. of studies Factors that may decrease quality of evidence
Study Quality of . .
Outcome (No. of pa- desi Risk of Publication Evidence? Post-test probability of negative test Importance
i 1en Inconsistenc Indirectness Imprecision videnc
tients) bias i : bias
[Venous thrombo- .
i 1 Study Single-arm pro- 3 . 2 PODO
lembolism (3 . . Serious None Not Serious Not Serious | Undetected 1.2% (0.2 to 4.4%) CRITICAL
(160 patients) | spective cohort moderate
months)
study
Footnotes:

!Individuals with normal venography and without venous thromboembolism during 3 months follow-up.
? Judgement according to the original systematic review; no additional study had been identified.
®Prevalence of DVT in original population not specified

“ Only one study identified, not allowing adequate assessment of inconsistency and publication bias.

References:
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Evidence Profile Table for Studies Assessing Compression Ultrasound in Patients with Suspected First Lower Extremity DVT and D-dimer (ELISA) positive:

Should Compression Ultrasound Be Used to Diagnose or to Rule Out DVT?

Population: Patients with suspected first lower extremity DVT and D-dimer (ELISA) positive

Intervention: Proximal Compression Ultrasound

Comparison: Recurrent VTE during 3 months follow up

Outcome: DVT

Diagnostic test accuracy of proximal CUS *

Pooled sensitivity

90.3% (95%Cl: 88.4% to 92%)

Pooled specificity

97.8% (95%Cl: 97% to 98.4%)

Factors that may decrease quality of evidence

Effect per 570 patients (equivalent to

Study Quality of | patients with D-dimer positive per 1000)
Outcome ) ) Importance
design Risk of . . » Publication Evidence 8.25% (Proportion of patients with low
X Inconsistency Indirectness Imprecision X . ) .
bias bias pretest probability and D-dimer positive)
True positives . .
Systematic review of Not ) 3 P00 44
(patients without . Serious Serious None Undetected CRITICAL
management cohorts | serious low (43 to 45)
DVT) .
and of accuracy studies
False negatives
atients incorrect! Systematic review of Not 5
(P . Y . Serious® Serious® None Undetected ®®ee CRITICAL
classified as not management cohorts | serious low (4to 6)
having DVT) and of accuracy studies
[True negatives . .
Systematic review of Not . s 0000 510
(patients without . Not Serious Serious None Undetected CRITICAL
management cohorts | serious moderate (506 to 513)
DVT) .
and of accuracy studies
False positives
atients incorrect! Systematic review of Not 11
(p = K Y . Not Serious* Serious None Undetected ®o00 CRITICAL
classified as having management cohorts serious moderate (8 to 16)
DVT) and of accuracy studies
Footnotes:

! Data obtained from a meta-analysis with 22 studies evaluating compression ultrasonography alone (Goodacre 2006)
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?Higher sensitivity observed in studies with higher prevalence.

® Accuracy studies included in the meta-analysis, which may increase the specificity estimate. Median prevalence of DVT: 48%, results tend to be more applicable for high risk individuals

* Estimates consistent with estimates from similar studies

References:

1. Goodacre S, Sampson F, Stevenson M, Wailoo A, Sutton A, Thomas S, Locker T, Ryan A. Measurement of the clinical and cost-effectiveness of non-invasive diagnostic testing strategies for deep vein thrombosis.
Health Technol Assess. 2006 May;10(15):1-168, iii-iv

2. Bates SM, Jaeschke R, Stevens SM, Goodacre S, Wells PS, Stevenson MD, Kearon C, Schunemann HJ, Crowther M, Pauker SG, Makdissi R, Guyatt GH; American College of Chest Physicians. Diagnosis of DVT:
Antithrombotic Therapy and Prevention of Thrombosis, 9th ed: American College of Chest Physicians Evidence-Based Clinical Practice Guidelines. Chest. 2012 Feb;141(2 Suppl):e351S5-418S.

3. Pomero F. Dentali F. Borretta V. Bonzini M. Melchio R. Douketis JD. Fenoglio LM. Accuracy of emergency physician—performed ultrasonography in the diagnosis of deep-vein thrombosis. Thromb Haemost.
109(1):137-45, 2013 Jan.
Kory PD. Pellecchia CM. Shiloh AL. Mayo PH. DiBello C. Koenig S. Accuracy of ultrasonography performed by critical care physicians for the diagnosis of DVT. Chest. 139(3):538-42, 2011 Mar.

5.  Crisp JG. Lovato LM. Jang TB. Compression ultrasonography of the lower extremity with portable vascular ultrasonography can accurately detect deep venous thrombosis in the emergency department. Ann
Emerg Med. 56(6):601-10, 2010 Dec.
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Evidence to recommendation framework 8

Question 8: In patients with low pretest probability of first lower extremity DVT and proximal CUS positive, should we perform proximal
venography instead of treating, without further investigation?

Population: Patients with suspected first lower extremity DVT, with low clinical pretest probability and proximal CUS positive
Diagnostic test: venography

Comparison: no testing (treat)

Setting: Outpatients

Perspective: Public health

CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

Estimate pre-test probability of prevalence of proximal DVT:
- 5% (4-8%)

Risk estimates for undesirable outcomes

Incidence Incidence .
Outcome (treated) (untreated) Wellpand gor)3|dhercas(1 at(jjclaquateI the use of
H N riteria in | on.

= Isthe No Probably  Uncertain Probably — Ye. Varies Fatal pulmonary embolism 0.3% 1.9% ells criteria in the Saudi populatio
-
2 problem a No Yes Nonfatal pulmonary embolism 1.4% 9.3% The panel agreed that the estimates of risk
x : priority? : ; .
& priority o o O o m 0O Fatal bleeding 0.3% presented also could apply for the Saudi

Nonfatal intracranial bleeding 2.1% - population.

Nonfatal non-intracranial bleeding 0.1%

Venographic mortality 0.03%

Propagation to proximal veins - 21.4%

(distal DVT)

Estimate incidence for 3 months
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CRITERIA : JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
What is the N
o |
overa_ll included
ce.rtamty of studies Very low Low Moderate  High
this O O O O
evidence?
Is the';e ‘ No evidence specific for the Middle East setting identified. tsrjgc;?s}zegeaﬁrj ;qu\gg?sngzssupr:gziﬂ:{
importan )
uncertainty Possibly  Probabl N ) . the values on outcomes should be
abouthow  impotant important  imporent important Noknown | \MPOTtance and estimate utiity values for outcomes probably similar than in other populations.
much uncertainty  uncertainty  uncertainty uncertainty undesirable Outcome Utility (range) Importance The panel highlighted that there are a
people or variability  or variability  or variability or variability outcomes Death 5 ol need for studies of values and
» | value the O X O O O ca rtica preferences in the KSA setting.
Z | main Nonfatal Intracranial Bleed (severe) 0.1-0.51 Critical
'g outcomes? Nonfatal Intracranial Bleed (moderate) 029-0.77 Critical As described in the question 6, post a
E Nonfatal Intracranial Bleed (mild) 0.47-0.94 Critical negative venography, the probability of
S} Are_the , L Nonfatal Pulmonary Embolism 0.63 Critical having recurrept venous
o | desirable No  Probably ~ Uncertain Probably ~ Yes | Varies Maior bleed 044084 Critical thromboembolism during 3 months follow
= | anticipated No Yes ! ' ' of up is 1.2% (95%Cl 0.2% to 4.4%). (ref)
< effects O 0O O O x 0O Cate-hoek 2009, MacLean 2012 (Moderate-quality evidence). Venography
i large? is considered the reference standard for
= Assumptions (outcomes): DVT.
w
z - Major bleeding equivalent to pulmonary embolism As reported in the question 3, 21 patients
= | Are th‘? ‘ Co - Intracranial bleed (overall): 2 to 3 times worse than major bleed or pulmo- per 1000 tested with proximai CUS would
undesirable No Probably ~Uncertain Probably ~ Yes | Varies ) . i .
anticipated No Yes nary embolism B?/ |_F1t(;|?/|rrzctlytcla53|l[?d agdnot ha)lvmg
- DVT treatment generally well accepted oderate-qualily evidence).
:f:g::: O = O OO g y P Treating unnecessary this patients we
) would result in 0.06 deaths and 0.46
major bleeding episodes (0.02
Are the intracranial).
desirable
effects No Probably —Uncertain Probably ~ Yes | Varies
large No Yes
relative to O O O O O
undesirable
effects?
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CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
Are the No Probably  Uncertain  Probably ~ Yes Varies
resources No Yes ,
w required O o 0 - & 0 No evidence found
> | small?
w
2
3 Is the
¢ incremental No Probably  Uncertain Probably  Yes | Varies . Contrast venography is a costly intervention compared to proxi-
= costsmall No Yes No evidence found mal CUS
relativetothe = [0 [ O O @ 0O
net benefits?
= What “{ou'd Increased  Probably Uncertain Probably Reduced
= be thhe :mpaCt increased reduced No evidence found
S - onhea :
* | inequities? = = = O o
z
% Lscille :; [.:)tII:n No  Probably  Uncertain  Probably ~ Yes Varies
E o ke‘))l No Yes No evidence found
§ stakeholders? o o O u X O
<<
= Isthe option :
S No  Probably ~ Uncertain Probably ~ Yes : Varies
2 feasible to No Yes No evidence found Technology is not widely available for contrast venography
< implement? o o O O m O
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Balance of consequences Undesirable consequences Undesirable consequences prob- The balance between Desirable consequences Desirable consequences
clearly outweigh ably outweigh desirable and undesirable conse- probably outweigh clearly outweigh
desirable consequences desirable consequences quences undesirable consequences undesirable consequenc-
in most settings in most settings is closely balanced or uncertain in most settings es
in most settings
O O O O
Type of recommendation We recommend against We suggest not offering We suggest offering We recommend offering
offering this option this option this option this option
O O O

Recommendation (text) The Ministry of Health of Saudi Arabia panel recommends no further investigation, rather than confirmatory venography, in patients with low pretest probability of first lower
extremity DVT and positive proximal CUS. (Strong recommendation, Moderate-quality evidence)

Justification The panel considered contrast venography an expansive, potentially harmful and difficult to implement alternative for a situations when there are no clear benefit estab-
lished. The false positive rates of proximal CUS were considered acceptable to proceed with treatment, without confirmatory venography.

Subgroup considerations

Implementation -
considerations

Monitoring and evaluation

Research priorities -
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Evidence Profile Table for Studies Assessing Venography in Patients with Suspected First Lower Extremity Deep Vein Thrombosis (DVT):

Should Venography Be Used to Rule Out DVT?

Population: Patients with suspected first lower extremity DVT and negative result for contrast venography
Outcome: Recurrent venous thromboembolism during 3 months follow-up

Diagnostic test accuracy

Pooled sensitivity Not Available
Pooled specificity Not Available
Accuracy1 98.8% (95% Cl: 95.6% to 99.8%)
No. of studies Factors that may decrease quality of evidence
Study Quality of . .
Outcome (No. of pa- desi Risk of Publication Evidence? Post-test probability of negative test Importance
i 1en Inconsistenc Indirectness Imprecision videnc
tients) bias i : bias
[Venous thrombo- .
i 1 Study Single-arm pro- 3 . 2 PODO
lembolism (3 . . Serious None Not Serious Not Serious | Undetected 1.2% (0.2 to 4.4%) CRITICAL
(160 patients) | spective cohort moderate
months)
study
Footnotes:

!Individuals with normal venography and without venous thromboembolism during 3 months follow-up.
? Judgement according to the original systematic review; no additional study had been identified.
®Prevalence of DVT in original population not specified

“ Only one study identified, not allowing adequate assessment of inconsistency and publication bias.

References:

1. HullR, Hirsh J, Sackett DL, Taylor DW, Carter C, Turpie AG, Powers P, Gent M. Clinical validity of a negative venogram in patients with clinically suspected venous thrombosis. Circulation. 1981 Sep;64(3):622-5.
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Antithrombotic Therapy and Prevention of Thrombosis, 9th ed: American College of Chest Physicians Evidence-Based Clinical Practice Guidelines. Chest. 2012 Feb;141(2 Suppl):e3515-418S.
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Evidence Profile Table for Studies Assessing Compression Ultrasound in Patients with Suspected First Lower Extremity DVT:

Should Compression Ultrasound Be Used to Diagnose or to Rule Out DVT?

Population: Patients with suspected first lower extremity DVT

Intervention: Compression Ultrasound

Comparison: Recurrent VTE during 3 months follow up

Outcome: DVT

Diagnostic test accuracy *

Pooled sensitivity

90.3% (95%Cl: 88.4% to 92%)

Pooled specificity

97.8% (95%Cl: 97% to 98.4%)

Factors that may decrease quality of evidence

Effect per 1000 patients, according to

Study Quality of different clinical pre-test probabilities
Outcome ) ) Importance
design Risk of . . » Publication Evidence 5% 17% (mod- 53%
X Inconsistency Indirectness Imprecision X i
bias bias (low) erate) (high)
True positives . .
] . Systematic review of Not o s @00 45 154 479
(patients without . Serious Serious None Undetected CRITICAL
VT management cohorts serious low (44 to 46) |[(150 to 156)] (469 to 488)
and of accuracy studies
False negatives
atients incorrect! Systematic review of Not 5 16 51
(P . Y . Serious® Serious® None Undetected ®®ee CRITICAL
classified as not management cohorts serious low (6to4) (20 to 14) (61 to 42)
having DVT) and of accuracy studies
[True negatives . .
I ) Systematic review of Not . s o000 929 812 460
(patients without . Not Serious Serious None Undetected CRITICAL
bVT) management cohorts | serious moderate | (922 to 935) |(805 to 817)] (456 to 462)
and of accuracy studies
False positives
atients incorrect! Systematic review of Not 21 18 10
(p = K Y . Not Serious* Serious None Undetected ®o00 CRITICAL
classified as having management cohorts serious moderate (28 to 15) (25 to 13) (14 to 8)
DVT) and of accuracy studies
m
fad \
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Footnotes:

! Data obtained from a meta-analysis with 22 studies evaluating compression ultrasonography alone (Goodacre 2006)

% Higher sensitivity observed in studies with higher prevalence.

* Accuracy studies included in the meta-analysis, which may increase the specificity estimate. Median prevalence of DVT: 48%, results tend to be more applicable for high risk individuals

* Estimates consistent with estimates from similar studies
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Evidence to recommendation framework 9

Question 9: In patients with a moderate pretest probability of first lower extremity DVT, should we use D-Dimer (ELISA) as initial test for
the diagnosis of DVT?

Population: Patients with suspected first lower extremity DVT, with moderate clinical pretest probability.
Diagnostic test: D-dimer (ELISA)

Comparison: No testing

Setting: Outpatients

Perspective: Public health

CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

Estimate pre-test probability of prevalence of proximal DVT:
- 17% (13 -23%)

Risk estimates for undesirable outcomes

Outcome Incidence Incidence
) (treated) (untreated)

i Is the No Probably  Uncertain Probably  Ye \ Varies = | Fatal pulmonary embolism 0.3% 1.9% The panel agreed that the estimates of risk
@ problem a No Yes Nonfatal pulmonary embolism 1.4% 9.3% presented also could apply for the Saudi
< | priority? O O O O = 0O Fatal bleeding 0.3% ) population.

Nonfatal intracranial bleeding 2.1%

Nonfatal non-intracranial bleeding 0.1%

Venographic mortality 0.03%

Propagation to proximal veins - 21.4%

(distal DVT)

Estimate incidence for 3 months
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CRITERIA : JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
What is the N
o |
overa_ll included
ce.rtamty of studies | Very low Low Moderate  High
this O O O O
evidence? :
Is there
important No evidence specific for the Middle East setting identified.
uncertainty Possibly  Probably no No . . -
about how Important  important  important  important  No known ) . Since there are no evidence specific for
much uncertainty  uncertainty  uncertainty uncertainty undesirable Importance and estimate utility values for outcomes the KSA, panel members assumed that
people or variability  or variability or variability or variability outcomes Outcome Utility (range) Importance the values on outcomes should be
» | value the O O O O Death 0 Critcal probably similar than in other populations.
Z  main The panel highlighted that there are a
£ | outcomes? Nonfatal Intracranial Bleed (severe) 0.1-0.51 Critical need for studies of values and
; Nonfatal Intracranial Bleed (moderate) 0.29-0.77 Critical preferences in the KSA setting.
g Are the . Nonfatal Intracranial Bleed (mild) 0.47-0.94 Critical
@ des_lr?ble No Pro[t\)lab/y Uncertain Proybab/y Yes Varies Nonfatal Pulmonary Embolism 063 Critical On!y 10 patients per 1000 tested vyould
=  anticipated 0 es Maior bleed 044084 Critical be incorrectly classified as not having
I effects O O O O ® 0O ajorbiee S ritica DVT (false negatives). On the other hand,
i large? Cate-hoek 2009, MacLean 2012 457 patients would be incorrectly
= classified as having DVT (false positives).
= Assumptions (outcomes): The ;:.rob?biltit.y g?h;"inngYtT after a’t'
@ | Are the - Major bleeding equivalent to pulmonary embolism ?ei%?;é% g; l?Nit.h r;)oatr:est?n egf pastiive
desirable No Probably ~ Uncertain Probably ~ Yes |  Varies ; . ; ; 270 gor
u“t, ivated No Yes - Intracranial bleed (overall): 2 to 3 times worse than major bleed or pulmo- | treatment, we would have respectively 3.2
anticipate nary embolism and 15.8 cases of fatal and non-fatal
effects O O O xx O 0O | 1000 patient
small? - DVT treatment generally well accepted puimonary per patients.
Are the
desirable
effects No Probably —Uncertain Probably ~ Yes | Varies
large No Yes
relative to O O O O m 0O
undesirable
effects?
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CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
Are the No Probably ~Uncertain Probably Y Vari
resources o POy Theeram FIgE e Hares , The cost of ELISA D-dimer was considered low for the KSA
w  required O o 0 - X 0 No evidence found setting
S small?
w
g
3 Isthe
E :Lcsrf ?n?:ﬁal No Pm,l\’,f,b/y Uncertain P";Zasb/y Yes Varies No evidence found As the ?ﬁ%cts ar;e Ia;frget.and the costs are small, the strategy
relativetothe = [0 [ 0 X O O seems to be cost-effective.
net benefits? '
What would . Var
g be thhe :mpact inereased ,ngjfg, Uncertain ijﬁizg' Reduced | Varles No evidence found ME)H would mgtlfe available in all areas ELISA D-dimer assay,
o onhea : reducing inequities.
* | inequities? o O O 0o m O
Z
% Lscille :; [.:)tII:n No  Probably  Uncertain  Probably ~ Yes Varies
£ o ke‘))l No Yes No evidence found
§ stakeholders? O O O O m o
<<
E Is the °pti°n No Probably Uncertain Probably ~ Yes i Varies . .
;‘ feasible to No Yes No evidence found Ihn some pIac.e:s, ELISA I;)d-Dln:’er mayt not b:a curr?ntly available,
% implement? O o0 0 0 X O owever, as it was considered easy to implemen
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Balance of consequences Undesirable consequences Undesirable consequences prob- The balance between Desirable consequences Desirable consequences
clearly outweigh ably outweigh desirable and undesirable conse- probably outweigh clearly outweigh
desirable consequences desirable consequences quences undesirable consequences undesirable consequenc-
in most settings in most settings is closely balanced or uncertain in most settings es
in most settings
O O O O
Type of recommendation We recommend against We suggest not offering We suggest offering We recommend offering
offering this option this option this option this option
O O O

Recommendation (text) The Ministry of Health of Saudi Arabia panel recommends the use of highly sensitivity D-Dimer (ELISA) as an initial test for the diagnosis of DVT in patients
with moderate pretest probability of first lower extremity DVT. (Strong recommendation, Moderate-quality evidence

Justification Advantages of the intervention were considered large compared to undesirable consequences. The rate of false negatives and its impact on patient important outcomes
was considered small.

Subgroup considerations

Implementation The KSA MoH would make available in all areas ELISA D-dimer assay
considerations

Monitoring and evaluation -

Research priorities -
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Evidence Profile Table for Studies Assessing Highly Sensitive D-Dimer in Patients with Suspected First Lower Extremity DVT:
Should Highly Sensitive D-Dimer Be Used to Rule Out DVT?

Population: Patients with suspected first lower extremity DVT
Intervention: D-Dimer (e ELISA)

Comparison: Recurrent VTE during 3 months follow
Outcome: DVT

Diagnostic test accuracy

Pooled sensitivity 94% (95%Cl: 93% to 95%)
Pooled specificity 45% (95%Cl: 44% to 46%)
5 ) Effect per 1000 patients, according to
Factors that may decrease quality of evidence i . .
Study Quality of different clinical pre-test probabilities
Outcome ) ) Importance
design Risk of . . . Publication Evidence 5% 17% (mod- 53%
. Inconsistency Indirectness Imprecision i .
bias bias (low) erate) (high)
True positives 47 160 498 CRITICAL
(patients with DVT) Systematic reviews of (47 t0 48) |(158t0 162)| (493 to 504)
management cohorts | Not Seri-
& . Not Serious" Serious” None Undetected ®000
False negatives and of accuracy studies ous moderate 3 10 3
(patients incorrectly classified as not CRITICAL
R (3to 4) (9to 12) (27 to 37)
having DVT)
True negatives s ‘ 428 374 212 CRITICAL
temati )
(patients without DVT) ystematic reviews o (418 t0 437 |(365 to 382)] (207 to 216)
management cohorts | Not Seri- o q o, DDDO
. Not Serious Serious None Undetected
False positives and of accuracy studies [ ous moderate
o . 523 457 259
(patients incorrectly classified as not CRITICAL
) 513 to 532) |(448 to 465)] (254 to 263)
having DVT)
Footnotes:

! Estimates consistent with estimates from similar ELISA methods. Similar estimates for different clinical pretest probability.
% Accuracy studies included in the meta-analysis, which may increase the specificity estimate
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Evidence to recommendation framework 10

Question 10: In patients with a moderate pretest probability of first lower extremity DVT, should we use proximal CUS as initial test for
the diagnosis of DVT?

Population: Patients with suspected first lower extremity DVT, with moderate clinical pretest probability.
Diagnostic test: Proximal CUS

Comparison: No testing

Setting: Outpatients

Perspective: Public health

CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

Estimate pre-test probability of prevalence of proximal DVT:
- 7% (13 -23%)

Risk estimates for undesirable outcomes

Incidence Incidence .
Outcome (treated) (untreated) We”paqu gor)3|dhercas(1 a?;equatei the use of
H N riteria in | on.

= Isthe No Probably  Uncertain Probably — Ye. Varies Fatal pulmonary embolism 0.3% 1.9% ells criteria in the Saudi populatio
-
2 problem a No Yes Nonfatal pulmonary embolism 1.4% 9.3% The panel agreed that the estimates of risk
x : priority? : ; .
& priority o o O o oo Fatal bleeding 0.3% presented also could apply for the Saudi

Nonfatal intracranial bleeding 2.1% - population.

Nonfatal non-intracranial bleeding 0.1%

Venographic mortality 0.03%

Propagation to proximal veins - 21.4%

(distal DVT)

Estimate incidence for 3 months
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CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
What is the

overall

certainty of Low Moderate High

this D D

evidence?

Is there Since there are no evidence specific for
important the KSA, panel members assumed that
uncertainty Possibly  Probablyno  No No evidence specific for the Middle East setting identified. the values on outcomes should be
about how Important - important  important  important - No known probably similar than in other populations.
much uncertainty  uncertainty ~ uncertainty uncertainty undesirable -

people or variability - or variability - or variability or variability outcomes | |mportance and estimate utility values for outcomes Ig:dp%?itngzgggtigltiast ;r:]((ejre are a
value the O O O O Outcome Utility (range) Importance preferences in the KSA setting.

main Death 0 Critical

outcomes?

Sixteen patients per 1000 tested would be
incorrectly classified as not having DVT
Are the Nonfatal Intracranial Bleed (moderate) 0.29-0.77 Critical (false negatives). On the other hand, 18
patients would be incorrectly classified as

Nonfatal Intracranial Bleed (severe) 0.1-0.51 Critical

BENEFITS & HARMS OF THE OPTIONS

des_ir.able No Prozab/y Uncertain Pr?ab/y Yes Varies Nonfatal Intracranial Bleed (mild) 0.47-0.94 Critical having DVT (false positives). The

anticipated o es - — o ; .

effects 0O 0O 0 0 X O Nopfatal Pulmonary Embolism 0.63 Cr!t!cal prob_ablllty of having DVT.a.fter a nggatlve

large? : Major bleed 0.44-0.84 Critical test is 2% and after a positive test is

' 89.4%. Treating those patients with a
. positive test and discharging those with
Assumptions (outcomes): negative test, would result on 0.26

Are the - Major bleeding equivalent to pulmonary embolism deaths, 1.15 cases of non-fatal pulmonary

undesirable No Probably ~Uncertain Probably — Yes | Varies ! . ’ . mbolism and 0.04 major bleedin

anticipated il ol - Iniracranial bleed (overall): 2 to 3 times worse than major bleed or pulmo- gpigg d:s (?). (()jog (i)ntra?:nigl;azir 190 00

effects O O O O ®m 0O nary embolism patients. With no testing or treatment, we

small? ' - DVT treatment generally well accepted would have respectively 3.2 and 15.8
cases of fatal and non-fatal pulmonary per
1000 patients.

Are the

desirable

effects No Probably —Uncertain Probably ~ Yes | Varies

large No Yes

relative to O O O O m 0O

undesirable

effects?
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CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
f;rse(::;es No Probably  Uncertain  Probably ~ Yes Varies
w | required No Yes No evidence found Cost of proximal CUS was considered low for the KSA setting.
2 small? o o O O @ O
w
E
3 Isthe
@ incremental No Probably ~Uncertain Probably — Yes | Varies
@ costsmall No Yes No evidence found
relativetothe = [0 [ O O @ O
net benefits?
b :)\Lhtar: e“;;u Igct Increased Probably Uncertain Probably Reduced Varies
g on healthp increased reduced No evidence found
* | inequities? = O O X OO
=
% Lscille :; [.:)tII:n No  Probably  Uncertain  Probably ~ Yes Varies
£ o k e‘; No Yes No evidence found
§ stakeholders? O O O u O
<
> .
5 Is the option No Probably  Uncertain  Probably ~ Yes Varies
@ feasible to No Yes No evidence found
< implement? o o O O m O
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Balance of consequences Undesirable consequences Undesirable consequences prob- The balance between Desirable consequences Desirable consequences
clearly outweigh ably outweigh desirable and undesirable conse- probably outweigh clearly outweigh
desirable consequences desirable consequences quences undesirable consequences undesirable consequenc-
in most settings in most settings is closely balanced or uncertain in most settings es
in most settings
O O O O
Type of recommendation We recommend against We suggest not offering We suggest offering We recommend offering
offering this option this option this option this option
O O O

Recommendation (text) The Ministry of Health of Saudi Arabia guideline panel recommends the use of proximal CUS as an initial test for the diagnosis of DVT in patients with moderate pretest
probability of first lower extremity DVT. (Strong recommendation, Low-quality evidence)

Justification Advantages of the intervention were considered large compared to undesirable consequences. The rate of false negatives/positives and its impact on patient important
outcomes was considered small.

Subgroup considerations

Implementation -
considerations

Monitoring and evaluation

Research priorities -
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Evidence Profile Table for Studies Assessing Compression Ultrasound in Patients with Suspected First Lower Extremity DVT:

Should Compression Ultrasound Be Used to Diagnose or to Rule Out DVT?

Population: Patients with suspected first lower extremity DVT

Intervention: Proximal Compression Ultrasound

Comparison: Recurrent VTE during 3 months follow up

Outcome: DVT

Diagnostic test accuracy *

Pooled sensitivity

90.3% (95%Cl: 88.4% to 92%)

Pooled specificity

97.8% (95%Cl: 97% to 98.4%)

Factors that may decrease quality of evidence

Effect per 1000 patients, according to

Study Quality of different clinical pre-test probabilities
Outcome ) ) Importance
design Risk of . . » Publication Evidence 5% 17% (mod- 53%
X Inconsistency Indirectness Imprecision X i
bias bias (low) erate) (high)
True positives . .
] . Systematic review of Not o s @00 45 154 479
(patients without . Serious Serious None Undetected CRITICAL
VT management cohorts serious low (44 to 46) |[(150 to 156)] (469 to 488)
and of accuracy studies
False negatives
atients incorrect! Systematic review of Not 5 16 51
(P . Y . Serious® Serious® None Undetected ®®ee CRITICAL
classified as not management cohorts serious low (6to4) (20 to 14) (61 to 42)
having DVT) and of accuracy studies
[True negatives . .
I ) Systematic review of Not . s o000 929 812 460
(patients without . Not Serious Serious None Undetected CRITICAL
bVT) management cohorts | serious moderate | (922 to 935) |(805 to 817)] (456 to 462)
and of accuracy studies
False positives
atients incorrect! Systematic review of Not 21 18 10
(p = K Y . Not Serious* Serious None Undetected ®o00 CRITICAL
classified as having management cohorts serious moderate (28 to 15) (25 to 13) (14 to 8)
DVT) and of accuracy studies
m
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Footnotes:

! Data obtained from a meta-analysis with 22 studies evaluating compression ultrasonography alone (Goodacre 2006)

% Higher sensitivity observed in studies with higher prevalence.

* Accuracy studies included in the meta-analysis, which may increase the specificity estimate. Median prevalence of DVT: 48%, results tend to be more applicable for high risk individuals
* Estimates consistent with estimates from similar studies
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Evidence to recommendation framework 11

Question 11: In patients with moderate pretest probability of first lower extremity DVT, should we use D-dimer instead of proximal CUS as

initial test for the diagnosis of DVT?

Population: Patients with suspected first lower extremity DVT, with moderate clinical pretest probability.
Diagnostic test: D-Dimer

Comparison: Proximal CUS

Setting: Outpatients

Perspective: Public health

CRITERIA JUDGEMENTS RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

- 17% (13- 23%)

Risk estimates for undesirable outcomes

Outcome Incidence Incidence
(treated) (untreated)
Z  Isthe No  Probably ~ Uncertain Probably — Ye | Varies Fatal pulmonary embolism 0.3% 1.9%
ﬂ_oﬂl problem a No Yes Nonfatal pulmonary embolism 1.4% 9.3%
g priority? O O O O X O Fatal bleeding 0.3%
Nonfatal intracranial bleeding 2.1%
Nonfatal non-intracranial bleeding 0.1%
Venographic mortality 0.03%
Propagation to proximal veins - 21.4%
(distal DVT)

Estimate pre-test probability of prevalence of proximal DVT:

The panel considered adequate the use of
Wells criteria in the Saudi population.

The panel agreed that the estimates of risk
presented also could apply for the Saudi
population.
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CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
What is the N
o
overa_ll included
ce.rtamty of studies Very low Low Moderate  High
this O o O O
evidence? k
Is there
|mponapt No evidence specific for the Middle East setting identified.
uncertai nty Possibly ~ Probably no No
about how Important  important  important  important  No known Since there are no evidence specific for
much uncertainty  uncertainty  uncertainty uncertainty undesirable - Importance and estimate utility values for outcomes the KSA | b dth
or variability or variability or variability or variability outcomes - e » Panel members assumed that
people O O 0 O Outcome Utility (range) Importance the values on outcomes should be
o  Valuethe Death 0 Critical probably similar than in other populations.
S Mman ” : _ The panel highlighted that there are a
B outcomes? Nonfatal Intracranial Bleed (severe) 0.1-0.51 Critical need for studies of values and
w Nonfatal Intracranial Bleed (moderate) 0.29-0.77 Critical preferences in the KSA setting.
=
uw Arethe Nonfatal Intracranial Bleed (mild 0.47-0.94 Critical - - -
2 desirable No Probably ~Uncertain Probably — Yes | Varies ( ) — With grOXIT(?LCL.JS’ 16 thle?tS pfe r; 000
= anticipated No Yes Nonfatal Pulmonary Embolism 0.63 Critical testt'; wou DV _<|_9 I?CIOFFGCW tC ass| 'g Tﬁ
£ oefects D O O O O @ |Veore paa-0% | Citea et nand, 18 ptonts wol beincor
® ge: rectly classified as having DVT (false
m Assumptions (outcomes): positives). Similarly with D-dimer (ELISA),
& = Major bleeding equivalent to pulmonary embolism pnly 10 patients per 1000 testeq would be
@ Are th? ) . - Intracranial bleed (overall): 2 to 3 times worse than major bleed or pulmonary embo- incorrectly cIas&ﬂed as not havmg‘ DVT.
undesirable No Probably ~Uncertain Probably ~ Yes | Varies lism However, 374 patients would be dis-
anticipated No Yes charged with no need of a further test (D-
effects O O O X O O - DVT treatment generally well accepted dimer negative).
small?
Are the
desirable
effects No Probably —Uncertain Probably ~ Yes | Varies
large No Yes
relative to O O O O O
undesirable
effects?
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CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

Are the . .

resources No Proll\)lab/y Uncertain Prc&ab/y Yes Varies . ' . . .

; ° es No evidence found D-dimer test is less expensive than proximal CUS

w required O 0 0 0 X 0O
S ¢ small?
w
2
3 Isthe
@ incremental No  Probably ~ Uncertain Probably — Yes Varies
@ costsmall No Yes No evidence found

relativetothe = [0 [ O O @ 0O

net benefits?
b What “{ou'd Increased  Probably Uncertain Probably Reduced
S be thhe :mpaCt increased reduced No evidence found
a1 onhea H
* | inequities? = = = O o
=
% Lscille :; [.:)tII:n No  Probably  Uncertain  Probably ~ Yes Varies
E o k e‘; No Yes No evidence found
§ stakeholders? 0o O u X O
<
> .
5 Is the option No Probably  Uncertain  Probably ~ Yes Varies
= feasible to No Yes No evidence found
< implement? o o O O m O
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Balance of consequences Undesirable consequences Undesirable consequences prob- The balance between Desirable consequences Desirable consequences
clearly outweigh ably outweigh desirable and undesirable conse- probably outweigh clearly outweigh
desirable consequences desirable consequences quences undesirable consequences undesirable consequenc-
in most settings in most settings is closely balanced or uncertain in most settings es
in most settings
O O O O
Type of recommendation We recommend against We suggest not offering We suggest offering We recommend offering
offering this option this option this option this option
O O X O

Recommendation (text) The Ministry of Health of Saudi Arabia guideline panel suggests the use of highly sensitive D-Dimer (ELISA) rather than proximal CUS as an initial test for the diagnosis of
DVT in patients with moderate pretest probability of first lower extremity DVT. (Weak recommendation, Low-quality evidence)

Justification The cost of D-dimer is lower than the cost of proximal CUS. Using D-dimer ELISA as an initial test probably would be cost-saving in the Saudi setting.

Subgroup considerations

Implementation -
considerations

Monitoring and evaluation

Research priorities
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Evidence Profile Table for Studies Assessing Compression Ultrasound in Patients with Suspected First Lower Extremity DVT:

Should Compression Ultrasound Be Used to Diagnose or to Rule Out DVT?

Population: Patients with suspected first lower extremity DVT

Intervention: Proximal Compression Ultrasound

Comparison: Recurrent VTE during 3 months follow up

Outcome: DVT

Diagnostic test accuracy *

Pooled sensitivity

90.3% (95%Cl: 88.4% to 92%)

Pooled specificity

97.8% (95%Cl: 97% to 98.4%)

Factors that may decrease quality of evidence

Effect per 1000 patients, according to

Study Quality of different clinical pre-test probabilities
Outcome ) ) Importance
design Risk of . . » Publication Evidence 5% 17% (mod- 53%
X Inconsistency Indirectness Imprecision X i
bias bias (low) erate) (high)
True positives . .
] . Systematic review of Not o s @00 45 154 479
(patients without . Serious Serious None Undetected CRITICAL
VT management cohorts serious low (44 to 46) |[(150 to 156)] (469 to 488)
and of accuracy studies
False negatives
atients incorrect! Systematic review of Not 5 16 51
(P . Y . Serious® Serious® None Undetected ®®ee CRITICAL
classified as not management cohorts serious low (6to4) (20 to 14) (61 to 42)
having DVT) and of accuracy studies
[True negatives . .
I ) Systematic review of Not . s o000 929 812 460
(patients without . Not Serious Serious None Undetected CRITICAL
bVT) management cohorts | serious moderate | (922 to 935) |(805 to 817)] (456 to 462)
and of accuracy studies
False positives
atients incorrect! Systematic review of Not 21 18 10
(p = K Y . Not Serious* Serious None Undetected ®o00 CRITICAL
classified as having management cohorts serious moderate (28 to 15) (25 to 13) (14 to 8)
DVT) and of accuracy studies
m
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Footnotes:

! Data obtained from a meta-analysis with 22 studies evaluating compression ultrasonography alone (Goodacre 2006)

% Higher sensitivity observed in studies with higher prevalence.

* Accuracy studies included in the meta-analysis, which may increase the specificity estimate. Median prevalence of DVT: 48%, results tend to be more applicable for high risk individuals
* Estimates consistent with estimates from similar studies
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Evidence Profile Table for Studies Assessing Highly Sensitive D-Dimer in Patients with Suspected First Lower Extremity DVT:
Should Highly Sensitive D-Dimer Be Used to Rule Out DVT?

Population: Patients with suspected first lower extremity DVT
Intervention: D-Dimer (ELISA)

Comparison: Recurrent VTE during 3 months follow
Outcome: DVT

Diagnostic test accuracy

Pooled sensitivity 94% (95%Cl: 93% to 95%)
Pooled specificity 45% (95%Cl: 44% to 46%)
5 ) Effect per 1000 patients, according to
Factors that may decrease quality of evidence i . .
Study Quality of different clinical pre-test probabilities
Outcome ) ) Importance
design Risk of . . . Publication Evidence 5% 17% (mod- 53%
. Inconsistency Indirectness Imprecision i .
bias bias (low) erate) (high)
True positives 47 160 498 CRITICAL
(patients with DVT) Systematic reviews of (47 t0 48) |(158t0 162)| (493 to 504)
management cohorts | Not Seri-
& . Not Serious" Serious” None Undetected ®000
False negatives and of accuracy studies ous moderate 3 10 3
(patients incorrectly classified as not CRITICAL
R (3to 4) (9to 12) (27 to 37)
having DVT)
True negatives s ‘ 428 374 212 CRITICAL
temati )
(patients without DVT) ystematic reviews o (418 t0 437 |(365 to 382)] (207 to 216)
management cohorts | Not Seri- o q o, DDDO
. Not Serious Serious None Undetected
False positives and of accuracy studies [ ous moderate
o . 523 457 259
(patients incorrectly classified as not CRITICAL
) 513 to 532) |(448 to 465)] (254 to 263)
having DVT)
Footnotes:

! Estimates consistent with estimates from similar ELISA methods. Similar estimates for different clinical pretest probability.
% Accuracy studies included in the meta-analysis, which may increase the specificity estimate
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Evidence to recommendation framework 12

Question 12: In patients with a moderate pretest probability of first lower extremity DVT and D-Dimer negative, should we perform proxi-
mal CUS instead of discharge with no further evaluation?

Population: Patients with suspected first lower extremity DVT, with moderate clinical pretest probability and D-dimer negative
Diagnostic test: Proximal CUS

Comparison: No testing (rule out)

Setting: Outpatients

Perspective: Public health

CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

Estimate pre-test probability of prevalence of proximal DVT:
- 17% (13 -23%)

Risk estimates for undesirable outcomes

Incidence Incidence .
Outcome (treated) (untreated) Wellpand gor)3|dhercas(1 a?;equatei the use of
; - riteria in i ion.

= Isthe No Probably Uncertain Probably Yes | Varies Fatal pulmonary embolism 0.3% 1.9% ells criteria in the Saudi populatio
-
2 problem a O IAS 0 Yes IXI O Nonfatal pulmonary embolism 1.4% 9.3% The panel agreed that the estimates of risk
x : priority? : ; .
& priority O f Fatal bleeding 0.3% presented also could apply for the Saudi

Nonfatal intracranial bleeding 2.1% - population.

Nonfatal non-intracranial bleeding 0.1%

Venographic mortality 0.03%

Propagation to proximal veins - 21.4%

(distal DVT)

Estimate incidence for 3 months

m&
e

=l dljg


file:///C:/Users/aox/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.Outlook/A5320PQD/EtR%20Explanations%202012%2009%2005%20ado.docx
file:///C:/Users/aox/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.Outlook/A5320PQD/Varies

Diagnosis of Suspected First Deep Vein

Thrombosis of Lower Extremity 121

CRITERIA : JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
What is the
overall
certainty of Low Moderate High ) ) e
this X 0 O Since there are no evidence specific for
evidence? the KSA, panel members assumed that
the values on outcomes should be
Is there probably similar than in other populations.
important The panel highlighted that there are a
uncertainty Possily Probab N need for studies of values and
ossibly robably no o . .
about how Important  important  important  important  No known preferences in the KSA setting.
much uncertainty  uncertainty  uncertainty uncertainty undesirable
people or variability ~ or variability ~or variability or variability outcomes As reported in question 9, using D-dimer
o | value the O O O O O No evidence specific for the Middle East setting identified. as initial test (ELISA), 10 patients per
Z  main 1000 tested would be incorrectly classi-
5 outcomes? Importance and estimate utility values for outcomes fied as not having DVT (false negatives).
w Outcome Utility (range) Importance The probability of having DVT after a
~ Areth _ negative test is 2.7%. If patients with D-
L Arethe , Death 0 Critical di tive be discharged with
o | desirable No  Probably ~ Uncertain Probably — Yes  Varies Imer négative be discharged with no
= anticipated No Yes Nonfatal Intracranial Bleed (severe) 0.1-0.51 Critical further testing, we would have 0.16 and
T effects O O o o o Nonfatal Intracranial Bleed (moderate) 029-0.77 Critical 0.72 additional cases of fatal and non-
< large? Rra—— T Bloed (i YT Criical fatal puimonary among the false nega-
= onfatal Intracranial Bleed (mild) e ritica tives per 1000 patients tested.
g Nonfatal Pulmonary Embolism 0.63 Critical
@ Arethe Major bleed 044-0.84 Critical With sequential D-dimer (ELISA) and
undesirable No Proll\)lably Uncertain Profably Yes | Varies proximal CUS negatives, only 1 per 1000
anticipated o es i
patients tested would be the false nega-
gmf,f o o o ¥ oo tive (posttest probability = 0.27%). Other-
' wise, the number of false positives would
increase 8 per 1000 initially tested. Thus,
ﬁre_thtte) | we would expect an increase of 0.02
esirable . .
effects No Probably —Uncertain Probably ~ Yes | Varies deaths and 0.2 non-fatal major bleeding
large No Yes events per 1000 patients tested.
relative to O O X O O 0O
undesirable
effects?
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CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
Are the No Probably  Uncertain  Probably ~ Yes Varies
resources No Yes )
w  required O O O 0 0 No evidence found
S small?
g
3 Is the Performing proximal CUS in patients with low clinical pre-test
E ::r:)csrte ?n?:ﬁal " P"’ZZ"” noeran Pr%asb/y e Vartes No evidence found probability and D-Dimer negative would increase costs: 374
. dditional ultrasounds would be needed per 1000 patients initially
relative to the O O O O O a
net benefits? ' tested.
= \é\ghtaht e“;;mgct Increased Probably Uncertain Probably Reduced i Varies
g on healthp increased reduced No evidence found
“ inequities? O . . O X O
=
% Lscille :; [.:)tII:n No  Probably  Uncertain  Probably ~ Yes Varies
£ to ke‘))l No Yes No evidence found
§ stakeholders? o o . O M O
<<
> .
5 Is the °pt|°n No Probably  Uncertain  Probably ~ Yes Varies
@ feasible to No Yes No evidence found
< implement? o o O O m O
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Balance of consequences Undesirable consequences Undesirable consequences prob- The balance between Desirable consequences Desirable consequences
clearly outweigh ably outweigh desirable and undesirable conse- probably outweigh clearly outweigh
desirable consequences desirable consequences quences undesirable consequences undesirable consequenc-
in most settings in most settings is closely balanced or uncertain in most settings es
in most settings
O O O O
Type of recommendation We recommend against We suggest not offering We suggest offering We recommend offering
offering this option this option this option this option
O O O

Recommendation (text) The Ministry of Health of Saudi Arabia guideline panel recommends no further testing over further investigation with proximal CUS in patients with moderate
pretest probability of first lower extremity DVT and D-dimer negative (ELISA). (Strong recommendation. Low-quality evidence)

Justification Performing proximal CUS in patients with low clinical pre-test probability and D-Dimer negative would increase costs, without impacting on patient important outcomes.
False negative rates in this population were considered low by the panel member.

Subgroup considerations

Implementation -
considerations

Monitoring and evaluation

Research priorities -
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Evidence Profile Table for Studies Assessing Compression Ultrasound in Patients with Suspected First Lower Extremity DVT:

Should Compression Ultrasound Be Used to Diagnose or to Rule Out DVT?

Population: Patients with suspected first lower extremity DVT

Intervention: Proximal compression Ultrasound

Comparison: Recurrent VTE during 3 months follow up

Outcome: DVT

Diagnostic test accuracy *

Pooled sensitivity

90.3% (95%Cl: 88.4% to 92%)

Pooled specificity

97.8% (95%Cl: 97% to 98.4%)

Factors that may decrease quality of evidence

Effect per 1000 patients, according to

Study Quality of different clinical pre-test probabilities
Outcome ) ) Importance
design Risk of . . » Publication Evidence 5% 17% (mod- 53%
X Inconsistency Indirectness Imprecision X i
bias bias (low) erate) (high)
True positives . .
] . Systematic review of Not o s @00 45 154 479
(patients without . Serious Serious None Undetected CRITICAL
VT management cohorts serious low (44 to 46) |[(150 to 156)] (469 to 488)
and of accuracy studies
False negatives
atients incorrect! Systematic review of Not 5 16 51
(P . Y . Serious® Serious® None Undetected ®®ee CRITICAL
classified as not management cohorts serious low (6to4) (20 to 14) (61 to 42)
having DVT) and of accuracy studies
[True negatives . .
I ) Systematic review of Not . s o000 929 812 460
(patients without . Not Serious Serious None Undetected CRITICAL
bVT) management cohorts | serious moderate | (922 to 935) |(805 to 817)] (456 to 462)
and of accuracy studies
False positives
atients incorrect! Systematic review of Not 21 18 10
(p = K Y . Not Serious* Serious None Undetected ®o00 CRITICAL
classified as having management cohorts serious moderate (28 to 15) (25 to 13) (14 to 8)
DVT) and of accuracy studies
m
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Footnotes:

! Data obtained from a meta-analysis with 22 studies evaluating compression ultrasonography alone (Goodacre 2006)

% Higher sensitivity observed in studies with higher prevalence.

* Accuracy studies included in the meta-analysis, which may increase the specificity estimate. Median prevalence of DVT: 48%, results tend to be more applicable for high risk individuals
* Estimates consistent with estimates from similar studies
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Evidence Profile Table for Studies Assessing Highly Sensitive D-Dimer in Patients with Suspected First Lower Extremity DVT:
Should Highly Sensitive D-Dimer Be Used to Rule Out DVT?

Population: Patients with suspected first lower extremity DVT
Intervention: D-Dimer (e ELISA)

Comparison: Recurrent VTE during 3 months follow
Outcome: DVT

Diagnostic test accuracy

Pooled sensitivity 94% (95%Cl: 93% to 95%)
Pooled specificity 45% (95%Cl: 44% to 46%)
5 ) Effect per 1000 patients, according to
Factors that may decrease quality of evidence i . .
Study Quality of different clinical pre-test probabilities
Outcome ) ) Importance
design Risk of . . » Publication Evidence 5% 17% (mod- 53%
. Inconsistency Indirectness Imprecision X .
bias bias (low) erate) (high)
True positives 47 160 498 CRITICAL
(patients with DVT) Systematic reviews of (47 t0 48) |(158t0 162)| (493 to 504)
management cohorts | Not Seri-
& . Not Serious" Serious” None Undetected ®000
False negatives and of accuracy studies ous moderate 3 10 3
(patients incorrectly classified as not CRITICAL
R (3to 4) (9to 12) (27 to 37)
having DVT)
True negatives s ‘ 428 374 212 CRITICAL
temati )
(patients without DVT) ystematic reviews o (418 t0 437 |(365 to 382)] (207 to 216)
management cohorts | Not Seri- o q o, DDDO
. Not Serious Serious None Undetected
False positives and of accuracy studies [ ous moderate
o . 523 457 259
(patients incorrectly classified as not CRITICAL
) 513 to 532) |(448 to 465)] (254 to 263)
having DVT)
Footnotes:

! Estimates consistent with estimates from similar ELISA methods. Similar estimates for different clinical pretest probability.
% Accuracy studies included in the meta-analysis, which may increase the specificity estimate
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Evidence to recommendation framework 13

Question 13: In patients with a moderate pretest probability of first lower extremity DVT and DD positive, should we perform proximal
CUS instead of venography?

Population: Patients with suspected first lower extremity DVT, with moderate clinical pretest probability and D-Dimer positive
Diagnostic test: proximal CUS

Comparison: Venography

Setting: Outpatients

Perspective: Public health

CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

Estimate pre-test probability of prevalence of proximal DVT in patients

with D-dimer (ELISA) positive:
- 2593%
Risk estimates for undesirable outcomes
Incidence Incidence The panel considered adequate the use of
; Outcome (treated) (untreated) Wells criteria in the Saudi population
= | Isthe No Probably  Uncertain Probably  Ye. Varies - . pop '
= problem a No Yes Fatal pulmonary embolism 0.3% 1.9% . _
o priority? O o0 0 0 ® O Nonfatal pulmonary embolism 1.4% 9.3% The panel agreed that the estimates of rysk
= ! - " presented also could apply for the Saudi
Fatal bleeding 0.3% .
- - X population.
Nonfatal intracranial bleeding 2.1%
Nonfatal non-intracranial bleeding 0.1%
Venographic mortality 0.03%
Propagation to proximal veins - 21.4%
(distal DVT)

Estimate incidence for 3 months
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CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
What is the Since there are no evidence specific for
overall the KSA, panel members assumed that
ol provtly st han moter
is
evidence? O O populations. The panel highlighted that
there are a need for studies of values and
Is there preferences in the KSA setting.
important
uncertai nty Possibly ~ Probably no No i i
about how Important  important  important  important  No known There are no StUdl.es eval.u ating .
much uncertainty ~ uncertainty  uncertainty uncertainty undesirable Veneraphy in patlents with low risk for
people or variability or variability  or variability or variability outcomes DVT.
O O Xl O O , - . R Venography is considered reference
o \rﬁlal?ne the No evidence specific for the Middle East setting identified. standard for DVT, however itis subject to
g outcomes? a considerably variation. Although often
g ) Importance and estimate utility values for outcomes considered as 100%, post-test probability
w Outcome Utility (range) Importance of a positive test cannot be estimated
= Arethe Dealh 5 il with confidence. There are no studies
2 desirable No  Probably ~ Uncertain Probably — Yes _ Varies e tea evall’_'atmg Venerath in patients with
= anticipated No Yes Nonfatal Intracranial Bleed (severe) 0.1-0.51 Critical low risk fohr DVT. Add'ltltoga”};h 0 4% of
<  effects O O O O O - — venography is associated with 1to 4% o
z large? : Nonfatal Intracranial Bleed (moderate) 0.29-0.77 Critical incidence of adverse reactions to contrast
2 Nonfatal Intracranial Bleed (mild) 0.47 - 0.94 Critical media, in”cluding dizzinessoandonit}seaa
™ - — severe allergic reaction in 0 to 0.4% an
% Nopfatal Pulmonary Embolism 0.63 Cr!t!cal post-venography DVT in 0 to 2% of
o | Arethe Major bleed 044-0.84 Critical patients.
undesirable No Probably  Uncertain Probably — Yes Varies
anticipated No Yes As described in the question 6, post a
effects o o o X O O negative venography, the probability of
small? having recurrent venous
thromboembolism during 3 months follow
of upis 1.2% (95%Cl 0.2% to 4.4%). (ref)
Are the (Moderate-quality evidence).
desirable , ; .
effects large =~ " " "’Zibly Uncertain P ";‘;asbly Yes | Varles In patients with moderate pretest clinical
relative to probability and D-Dimer test positive
; O 0O O o O
undesirable . ’ (ELISA), the probability of having DVT
effects? after a negative CUS is 3.36% and the
=
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CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

probability after a positive CUS is
93.49%. Per 1000 patients initially tested,
10 patients without DVT will be treated
and 15 patients with DVT and D-dimer
positive will be discharged. Due to misdi-
agnosing, we would have additionally
0.27 deaths, 1.08 cases of non-fatal
pulmonary embolism and fewer 0.11
major bleeding episodes per 1000 pa-
tients.
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CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
Are the No Probably  Uncertain  Probably ~ Yes Varies
resources No Yes No evi ;
w | required 0 evidence found
2 A OO O O ® O
> ?
2
3 Is the
§  incrementa No- Propedly: Uncertan Projedly - Yes Vartes Contrast venography is a costly intervention compared to proxi-
©  costsmall No Yes No evidence found mal CUS
relativetothe = 0 O O O .
net benefits?
= ‘l;\:ahtal:e“;;mgct Increased  Probably Uncertain Probably Reduced §Varies
g on healthp increased reduced No evidence found
“ inequities? O O O O © O
>
S Isthe option )
o accentable No Probably  Uncertain  Probably ~ Yes Varies
E b ke'; No Yes No evidence found
§ stakeholders? O o O O MO
<<
> .
5 Is the °pt|°n No Probably  Uncertain  Probably ~ Yes Varies
2 feasible to No Yes No evidence found Technology is not widely available for contrast venography
< implement? o ad O X O 0O
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Balance of consequences Undesirable consequences Undesirable consequences prob- The balance between Desirable consequences Desirable consequences
clearly outweigh ably outweigh desirable and undesirable conse- probably outweigh clearly outweigh
desirable consequences desirable consequences quences undesirable consequences undesirable consequenc-
in most settings in most settings is closely balanced or uncertain in most settings es
in most settings
O O O O
Type of recommendation We recommend against We suggest not offering We suggest offering We recommend offering
offering this option this option this option this option
O O O

Recommendation (text)

The Ministry of Health of Saudi Arabia guideline panel recommends performing proximal CUS rather than venography in patients with moderate pretest probability of first
lower extremity DVT and positive highly sensitive D-dimer (ELISA) (Strong recommendation, Low-quality evidence)

Justification

-The panel considered contrast venography an expansive, potentially harmful and difficult to implement alternative for a situations when there are no clear benefit estab-
lished.

Subgroup considerations

Implementation
considerations

Monitoring and evaluation

Research priorities
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Evidence Profile Table for Studies Assessing Venography in Patients with Suspected First Lower Extremity Deep Vein Thrombosis (DVT):

Should Venography Be Used to Rule Out DVT?

Population: Patients with suspected first lower extremity DVT and negative result for contrast venography
Outcome: Recurrent venous thromboembolism during 3 months follow-up

Diagnostic test accuracy

Pooled sensitivity Not Available
Pooled specificity Not Available
Accuracy1 98.8% (95% Cl: 95.6% to 99.8%)
No. of studies Factors that may decrease quality of evidence
Study Quality of . .
Outcome (No. of pa- desi Risk of Publication Evidence? Post-test probability of negative test Importance
i 1en Inconsistenc Indirectness Imprecision videnc
tients) bias i : bias
[Venous thrombo- .
i 1 Study Single-arm pro- 3 . 2 PODO
lembolism (3 . . Serious None Not Serious Not Serious | Undetected 1.2% (0.2 to 4.4%) CRITICAL
(160 patients) | spective cohort moderate
months)
study
Footnotes:

!Individuals with normal venography and without venous thromboembolism during 3 months follow-up.
? Judgement according to the original systematic review; no additional study had been identified.
®Prevalence of DVT in original population not specified

“ Only one study identified, not allowing adequate assessment of inconsistency and publication bias.
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Evidence Profile Table for Studies Assessing Compression Ultrasound in Patients with Suspected First Lower Extremity DVT and D-dimer (ELISA) positive:
Should Compression Ultrasound Be Used to Diagnose or to Rule Out DVT?

Population: Patients with suspected first lower extremity DVT and D-dimer (ELISA) positive
Intervention: Proximal Compression Ultrasound

Comparison: Recurrent VTE during 3 months follow up

Outcome: DVT

Diagnostic test accuracy of proximal CUS *
90.3% (95%Cl: 88.4% to 92%)
97.8% (95%Cl: 97% to 98.4%)

Pooled sensitivity

Pooled specificity

5 ) Effect per 616 patients (equivalent to
Factors that may decrease quality of evidence X . . .
Study Quality of | patients with D-dimer positive per 1000)
Outcome ) ) Importance
design Risk of . . . Publication Evidence Proportion of patients with low pretest
X Inconsistency Indirectness Imprecision X . ) .
bias bias probability and D-dimer positive: 25.93%
True positives . .
Systematic review of Not ) N ®000 144
(patients without . Serious Serious None Undetected CRITICAL
management cohorts | serious low (141 to 147)
DVT) .
and of accuracy studies
False negatives
atients incorrect! Systematic review of Not 16
(p . Y . Serious® Serious® None Undetected ®®ee CRITICAL
classified as not management cohorts serious low (13 to 19)
having DVT) and of accuracy studies
[True negatives . .
Systematic review of Not . s PDDO 446
(patients without . Not Serious Serious None Undetected CRITICAL
management cohorts serious moderate (441 to 449)
DVT) .
and of accuracy studies
False positives 10
(patients incorrectly | Systematic review of Not . o, OO0
. i . Not Serious Serious None Undetected (7 to 14) CRITICAL
classified as having management cohorts | serious moderate
DVT) and of accuracy studies
Footnotes:

! Data obtained from a meta-analysis with 22 studies evaluating compression ultrasonography alone (Goodacre 2006)
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?Higher sensitivity observed in studies with higher prevalence.
® Accuracy studies included in the meta-analysis, which may increase the specificity estimate. Median prevalence of DVT: 48%, results tend to be more applicable for high risk individuals
* Estimates consistent with estimates from similar studies
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Evidence to recommendation framework 14

Question 14: In patients with moderate pretest probability of first lower extremity DVT and initial proximal CUS negative, should we re-
peat proximal CUS instead of rule out without further investigation?

Population: Patients with suspected first lower extremity DVT, with moderate clinical pretest probability and initial CUS negative
Diagnostic test: repeat CUS in 1 week

Comparison: No testing

Setting: Outpatients

Perspective: Public health

CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

Estimate pre-test probability of prevalence of proximal DVT:
- 7% (13- 23%)

Risk estimates for undesirable outcomes

Incidence Incidence .
Outcome (treated) (untreated) \We”panel con5|dheresfi agequatei the use of
- ells criteria in the Saudi population.

Z  Isthe No Probably ~Uncertain Probably — Yes | Varies Fatal pulmonary embolism 0.3% 1.9% pop
—
o problem a No Yes i Nonfatal pulmonary embolism 1.4% 9.3% The panel agreed that the estimates of risk
@ : priority? ; .
& priority O o . o oo Fatal bleeding 0.3% - presented also could apply for the Saudi

Nonfatal intracranial bleeding 2.1% - population.

Nonfatal non-intracranial bleeding 0.1%

Venographic mortality 0.03%

Propagation to proximal veins - 21.4%

(distal DVT)

Estimate incidence for 3 months
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CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
What is the N
o
corntyof | ol -
this y studes Very low tow Moderete - High Since there are no evidence specific for
evidence? o o O O the KSA, panel members assumed that
the values on outcomes should be
probably similar than in other populations.
!s there The panel highlighted that there are a
|mponapt No evidence specific for the Middle East setting identified. need for studies of values and
uncertainty Possibly  Probablyno  No preferences in the KSA setting.
about how Important important ~ important  important  No known . o
much uncertainty  uncertainty ~ uncertainty uncertainty undesirable Importance and estimate utility values for outcomes . .
people or variability ~ or variability  or variability or variability outcomes Outcome Utility (range) Importance The p‘robablllt.y ofohawlng DVT aftera
lue the O O O O _ negative test is 2%. Discharging those
o Val Death 0 Critical tients with neqative fest would result
Z  main patients with negative test would result on
£ outcomes? Nonfatal Intracranial Bleed (severe) 0.1-0.51 Critical 0.26 deaths, 1.15 cases of non-fatal pul-
; Nonfatal Intracranial Bleed (moderate) 0.29-0.77 Critical monary embolism per 1000 patients ini-
L Arethe Nonfatal Intracranial Bleed (mild) 0.47-0.94 Critical tially tested.
desirable No Probably —Uncertain Probably ~ Yes | Varies - —
% anticipated No Yes '\Nﬂopfat;zll Pglmonary Embolism 5 42'6% ) gr!:!ca: For serial CUS in patients with moderate
< effects O O O 0O 0O ajorbiee R fliica clinical pretest probability, three observa-
o | large? Cate-hoek 2009, Macl ean 2012 tional studies were identified in the sys-
@
re . tematic review. In these studies, the
] Assumptions (outcomes): pooled prevalence of DVT was 15.8% and
w ) , . ,
ﬁ«;z ct-:r:ierable o o e o ves | van - Major bleeding equivalent to pulmonary embolism the probability of DVT post-negative serial
anticipated ooy eenam HOey T aries - Intracranial bleed (overal): 2 to 3 times worse than major bleed or pulmo- | CUS were 1.1% (95%C1 0.4% to 2.5%)
effects O O O ® O 0O nary embolism and 0.6% (95%CI 0.4% to 0.9%). Repeat-
small? ' - DVT treatment generally well accepted ing the proximal CUS would reduce the
rate of false negatives, however would
Are the increase the number of false positives,
desirable resulting in higher bleeding rates.
effects No Probably —Uncertain Probably ~ Yes | Varies
|arge No Yes ,
relative to O O X O O 0O
undesirable
effects?

4m‘
e

=l dljg


file:///C:/Users/aox/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.Outlook/A5320PQD/Varies
file:///C:/Users/aox/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.Outlook/A5320PQD/Varies
file:///C:/Users/aox/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.Outlook/A5320PQD/Varies

Diagnosis of Suspected First Deep Vein

Thrombosis of Lower Extremity

138

CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
f;rse(::;es No Probably  Uncertain  Probably ~ Yes Varies
required No Yes No evidence found
¢ small? O O b o o
w
£  Isthe
3 incremental . Performing proximal CUS in patients with moderate clinical pre-
£ costsmall No'- Probably. Uncertain _ Probably — Yes | Varies No evidence found test probability and initial CUS negative would increase costs:
relative to 0 X 0O 0 0 0 0 evidence foun 831 additional ultrasounds would be needed per 1000 patients
the net initially tested.
benefits?
What would
> | bethe Increased Probably Uncertain Probably Reduced {Varies
5 impact increased reduced No evidence found
@ on health O O O O ©® 0O
inequities?
>  Isthe
S option .
o p | No  Probably ~ Uncertain Probably — Yes : Varies
= ?:T(Z‘;tab € No Yes No evidence found
§ stakeholders O o = u m O
< ?
> Is the
S option No Probably  Uncertain  Probably ~ Yes Varies
2 feasible t Ko Yes No evidence found
g PP o o o O m O
& | implement? :



file:///C:/Users/aox/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.Outlook/A5320PQD/Varies
file:///C:/Users/aox/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.Outlook/A5320PQD/Varies
file:///C:/Users/aox/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.Outlook/A5320PQD/Varies
file:///C:/Users/aox/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.Outlook/A5320PQD/Varies
file:///C:/Users/aox/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.Outlook/A5320PQD/Varies

Diagnosis of Suspected First Deep Vein

Thrombosis of Lower Extremity 139

Balance of consequences Undesirable consequences Undesirable consequences prob- The balance between Desirable consequences Desirable consequences
clearly outweigh ably outweigh desirable and undesirable conse- probably outweigh clearly outweigh
desirable consequences desirable consequences quences undesirable consequences undesirable consequenc-
in most settings in most settings is closely balanced or uncertain in most settings es
in most settings
O O X O O
Type of recommendation We recommend against We suggest not offering We suggest offering We recommend offering
offering this option this option this option this option
O O O

Recommendation (text) The Ministry of Health of Saudi Arabia guideline panel suggests no further testing rather than repeat proximal CUS in patients with a moder-
ate pretest probability of first lower extremity DVT and initial negative proximal CUS. (Weak recommendation, Low-quality evidence)

Justification Repeating proximal CUS in patients with moderate clinical pre-test probability and initial proximal CUS negative would increase costs, with-
out impacting on patient important outcomes. False negative rates in this population were considered adequate by the panel members.

Subgroup considerations

Implementation -
considerations

Monitoring and evaluation

Research priorities -
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Evidence Profile Table for Studies Assessing Serial Compression Ultrasound (CUS) in Patients with Suspected First Lower Extremity Deep Vein Thrombosis (DVT):

Should Serial CUS be Used to Rule Out DVT in patients with moderate pretest probability?

Population: Patients with suspected first lower extremity DVT and moderate clinical pretest probability
Intervention: Serial CUS

Outcome: Recurrent venous thromboembolism during 3 months follow-up

Diagnostic test accuracy

Pooled sensitivity Not Available
Pooled specificity Not Available
No. of studies Factors that may decrease quality of evidence Pretest proba- Post-test
Study Quality of . -
Outcome (No. of pa- i Publicati i a bility (preva- |probability of | Importance
] design . . . . . ublication I Evidence )
tients) Risk of bias | Inconsistency Indirectness Imprecision bias lence) negative test
Venous thromboem-
. 1 study ) ) ) ) XY Ye) 0%
bolism (426 patients) Management | Not Serious Not serious Not Serious Serious Undetected 18.8% (010 3.1%) CRITICAL
atients 03.
(3 months) P Cohort moderate 6
Footnotes:

! Judgement according to the original systematic review; no additional study had been identified.

References:
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Evidence Profile Table for Studies Assessing Compression Ultrasound in Patients with Suspected First Lower Extremity DVT:

Should Compression Ultrasound Be Used to Diagnose or to Rule Out DVT?

Population: Patients with suspected first lower extremity DVT

Intervention: Proximal Compression Ultrasound

Comparison: Recurrent VTE during 3 months follow up

Outcome: DVT

Diagnostic test accuracy *

Pooled sensitivity

90.3% (95%Cl: 88.4% to 92%)

Pooled specificity

97.8% (95%Cl: 97% to 98.4%)

Factors that may decrease quality of evidence

Effect per 1000 patients, according to

Study Quality of different clinical pre-test probabilities
Outcome ) ) Importance
design Risk of . . » Publication Evidence 5% 17% (mod- 53%
X Inconsistency Indirectness Imprecision X i
bias bias (low) erate) (high)
True positives . .
] . Systematic review of Not o s @00 45 154 479
(patients without . Serious Serious None Undetected CRITICAL
VT management cohorts serious low (44 to 46) |[(150 to 156)] (469 to 488)
and of accuracy studies
False negatives
atients incorrect! Systematic review of Not 5 16 51
(P . Y . Serious® Serious® None Undetected ®®ee CRITICAL
classified as not management cohorts serious low (6to4) (20 to 14) (61 to 42)
having DVT) and of accuracy studies
[True negatives . .
I ) Systematic review of Not . s o000 929 812 460
(patients without . Not Serious Serious None Undetected CRITICAL
bVT) management cohorts | serious moderate | (922 to 935) |(805 to 817)] (456 to 462)
and of accuracy studies
False positives
atients incorrect! Systematic review of Not 21 18 10
(p = K Y . Not Serious* Serious None Undetected ®o00 CRITICAL
classified as having management cohorts serious moderate (28 to 15) (25 to 13) (14 to 8)
DVT) and of accuracy studies
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Footnotes:

! Data obtained from a meta-analysis with 22 studies evaluating compression ultrasonography alone (Goodacre 2006)

% Higher sensitivity observed in studies with higher prevalence.

* Accuracy studies included in the meta-analysis, which may increase the specificity estimate. Median prevalence of DVT: 48%, results tend to be more applicable for high risk individuals
* Estimates consistent with estimates from similar studies
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Evidence to recommendation framework 15

Question 15: In patients with moderate pretest probability of first lower extremity DVT, proximal CUS negative and D-Dimer positive (ELI-
SA), should we repeat proximal CUS in 1 week instead of rule out without further investigation?

Population: Patients with suspected first lower extremity DVT, with moderate clinical pretest probability, DD positive and CUS negative
Diagnostic test: repeat CUS in 1 week

Comparison: No testing

Setting: Outpatients

Perspective: Public health

CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

Estimate pre-test probability of prevalence of proximal DVT:
- 7% (13 -23%)

Risk estimates for undesirable outcomes

Incidence Incidence .
Outcome (treated) (untreated) \We”panel con5|dheresd agequatei the use of
- ells criteria in the Saudi population.

Z  Isthe No Probably — Uncertain Probably ~ Yes | Varies Fatal pulmonary embolism 0.3% 1.9% pop
—
o problem a No Yes Nonfatal pulmonary embolism 1.4% 9.3% The panel agreed that the estimates of risk
@ : priority? ; .
& priority O o . O m 0O Fatal bleeding 0.3% presented also could apply for the Saudi

Nonfatal intracranial bleeding 2.1% - population.

Nonfatal non-intracranial bleeding 0.1%

Venographic mortality 0.03%

Propagation to proximal veins - 21.4%

(distal DVT)

Estimate incidence for 3 months
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CRITERIA : JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
What is the Since there are no evidence specific for
overall the KSA, panel members assumed that
certainty of Low Moderate  High the values on outcomes should be
this 0 0 probably similar than in other populations.
evidence? The panel highlighted that there are a
need for studies of values and
Is there preferences in the KSA setting.
|mponapt No evidence specific for the Middle East setting identified. As reported in question 13, in patients
uncertamty Possibly ~ Probably no No ith mod linical babil
about how Important important important  important  No known Importance and estimate utility values for outcomes with moderate pretest clinical probabi lty
much uncertainty  uncertainty  uncertainty uncertainty undesirable y — and D-Dimer test positive, the probability
people or vaSbmty or ve;gbl//ty or vablllty or vaSbmty outIcErInes Outcome Utility (range) Import'a.nce of having DVT after a negative CUS is
o Valuethe Death 0 Critical 3.36%. Per 1000 patients initially tested,
main - — . . . -
E outcomes? Nonfatal Intracranial Bleed (severe) 0.1-0.51 Critical 1§ patler\ts with DVT and D-<.1|nTer poslmve
o Nonfatal Intracranial Bleed (moderate) 0.29-0.77 Critical will be discharged. Due to misdiagnosing,
T Id h dditionally 0.25 death
= arethe Nonfatal Intracranial Bleed (mild) 047-0.94 Critical e WOIE have adaronary 2.2 deahs
5 . , Co : _ due to pulmonary embolism and 1.15
et des_lr.able No Pro[t\)lzbly Uncertain Przﬁasbly Yes Varies Nonfata| Pulmonary Embolism 0.63 Cr!t!ca| cases of non-fatal pulmonary embolism
= anticipated Major bleed 0.44-0.84 Critical . Lo
=< effects O O O X O O 1000 patients (low quality evidence)
- 2 Cate-hoek 2009, MacLean 2012
s large?
2 _ For repeated proximal CUS in patients
w Assumptions (outcomes): with D-dimer positive and initial proximal
@ Arethe - Major bleeding equivalent to pulmonary embolism CUS negative, one study with 426 pa-
undesirable No Probably ~Uncertain Probably ~ Yes | Varies - Intracranial bleed (overall): 2 to 3 times worse than major bleed or pulmonary | tients was in the systematic review. The
ici N Ye .
:Pfgg;s)ated O I:Ol O IXQIS O O embolism prevalence of DVT was 18.8% and the
small? - DVT treatment generally well accepted probability of DVT after a D-dimer positive
and serial CUS negative was 0% (95%Cl
0t0 3.1%). (ref) (Moderate-quality evi-
Are the dence)
desirable ) )
effects large No PfOZZb’V Uncertain Pf%asbly Yes Varies Repeating the proximal CUS would re-
relativg to O 0O 0 X 0 0 duce the rate of false negatives, however
upfdem’r’able ’ it may increase the number of false posi-
effects? tives, resulting in higher bleeding rates.
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CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
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CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
Are the No Probably  Uncertain  Probably ~ Yes Varies
resources No Yes No evid found
required O O O 0 0 0 evidence foun
2 small?
S
% lsthe Performing proximal CUS in patients with moderate clinical pre-
% incremental No Probably Uncertain Probably  Yes Varies test probability and D-Dimer negative would increase costs: 616
©  cost small No Yes No evidence found additional ultrasounds would be needed per 1000 patients initially
relativetothe = [0 O O K 0O O tested.
net benefits?
r Z\Iehf}:ev:;UI:ct Increased  Probably Uncertain Probably Reduced §Varies
(53 on healthp increased reduced No evidence found
¥ inequities? = O O O x O
= Is the opti
n_—n' asccee :; %Ilgn No Probably  Uncertain  Probably ~ Yes Varies
e fo kes No Yes No evidence found
§ stakeholders? O o O O MO
<C
> .
5 Is the °pt'°n No Probably  Uncertain  Probably ~ Yes Varies
= feasible to No Yes No evidence found
< ' implement? o O O O O 0O
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Balance of consequences Undesirable consequences Undesirable consequences prob- The balance between Desirable consequences Desirable consequences
clearly outweigh ably outweigh desirable and undesirable conse- probably outweigh clearly outweigh
desirable consequences desirable consequences quences undesirable consequences undesirable consequenc-
in most settings in most settings is closely balanced or uncertain in most settings es
in most settings
O O O O
Type of recommendation We recommend against We suggest not offering We suggest offering We recommend offering
offering this option this option this option this option
O O X O

Recommendation (text)

The Ministry of Health of Saudi Arabia guideline suggests repeat proximal CUS in one week over no further testing in patients with moderate pretest prob-
ability of first lower extremity DVT and initial negative proximal CUS and positive D-dimer (Weak recommendation, Low-quality evidence)

Justification

The number of false negatives and the post-test probability of a combined D-dimer with a proximal CUS were considered high and it would justify the extra costs.

Subgroup considerations

Implementation
considerations

Monitoring and evaluation

Research priorities
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Evidence Profile Table for Studies Assessing Compression Ultrasound in Patients with Suspected First Lower Extremity DVT and D-dimer (ELISA) positive:

Should Compression Ultrasound Be Used to Diagnose or to Rule Out DVT?

Population: Patients with suspected first lower extremity DVT, moderate pretest probability and D-dimer (ELISA) positive

Intervention: Proximal Compression Ultrasound

Comparison: Recurrent VTE during 3 months follow up

Outcome: DVT

Diagnostic test accuracy of proximal CUS *

Pooled sensitivity

90.3% (95%Cl: 88.4% to 92%)

Pooled specificity

97.8% (95%Cl: 97% to 98.4%)

Factors that may decrease quality of evidence

Effect per 616 patients (equivalent to
patients with D-dimer positive per 1000)

danlldljg

Study Quality of
Outcome . . L . Proportion of patients with moderatei |Importance
design Risk of . . » Publication Evidence o ) .
bi Inconsistency Indirectness Imprecision bi pretest probability and D-dimer positive:
ias ias
25.93%
True positives . .
Systematic review of Not ) 3 o®O006 144
(patients without . Serious Serious None Undetected CRITICAL
management cohorts | serious low (141 to 147)
DVT) .
and of accuracy studies
False negatives
atients incorrect! Systematic review of Not 16
(p . Y . Serious’ Serious® None Undetected ®®ee CRITICAL
classified as not management cohorts | serious low (13 to 19)
having DVT) and of accuracy studies
[True negatives . .
Systematic review of Not . 3 PDBO 446
(patients without . Not Serious Serious None Undetected CRITICAL
VT management cohorts | serious moderate (441 to 449)
) and of accuracy studies
False positives 10
atients incorrect! Systematic review of Not
(p . K Y . Not Serious* Serious® None Undetected ®o00 (7 to 14) CRITICAL
classified as having management cohorts serious moderate
DVT) and of accuracy studies
m
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Footnotes:

! Data obtained from a meta-analysis with 22 studies evaluating compression ultrasonography alone (Goodacre 2006)

% Higher sensitivity observed in studies with higher prevalence.

* Accuracy studies included in the meta-analysis, which may increase the specificity estimate. Median prevalence of DVT: 48%, results tend to be more applicable for high risk individuals
* Estimates consistent with estimates from similar studies
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Evidence Profile Table for Studies Assessing Serial Compression Ultrasound (CUS) in Patients with Suspected First Lower Extremity Deep Vein Thrombosis (DVT):

Should Serial CUS be Used to Rule Out DVT in patients with moderate pretest probability and D-Dimer (ELISA) positive?

Population: Patients with suspected first lower extremity DVT and moderate clinical pretest probability
Test result: D-dimer positive (ELISA) and Serial CUS negative.
Outcome: Recurrent venous thromboembolism during 3 months follow-up

Diagnostic test accuracy

Pooled sensitivity Not Available
Pooled specificity Not Available
No. of studies _— Factors that may decrease quality of evidence Quality of Post-test
u uality o
Outcome (No. of pa- desi V/ Publication Evid Y a Prevalence |probability of | Importance
tients) esign Risk of bias | Inconsistency Indirectness Imprecision blas vidence negative test
1.1%
[Venous thromboem- 04t ZOS‘V)
4to 2.
bolism 3 Studies Management | Not Serious Not serious Serious’ Not Serious | Undetected 990 15.8%° 0.6% ¥ CRITICAL
(3 months) Cohort moderate 6%
(0.4 -0.9%)
Footnotes:

! Judgement according to the original systematic review; no additional study had been identified.
%Inclusion of accuracy studies

®Based on 2 of 3 studies. Information available in the systematic review, not retrieved from the original studies.
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Evidence to recommendation framework 16

Question 16: In patients with moderate pretest probability of first lower extremity DVT and proximal CUS positive, should we perform
proximal venography instead of treating, without further investigation?

Population: Patients with suspected first lower extremity DVT, with moderate clinical pretest probability and proximal CUS positive
Diagnostic test: venography

Comparison: no testing (treat)

Setting: Outpatients

Perspective: Public health

CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

Estimate pre-test probability of prevalence of proximal DVT:
- 17% (13 -23%)

Risk estimates for undesirable outcomes

Incidence Incidence .
Outcome (treated) (untreated) Wellpand gor)3|dhercas(1 a?;equatei the use of
H N riteria in | on.

= Isthe No Probably  Uncertain Probably  Ye Varies Fatal pulmonary embolism 0.3% 1.9% ells criteria in the Saudi populatio
-
2 problem a No Yes Nonfatal pulmonary embolism 1.4% 9.3% The panel agreed that the estimates of risk
x : priority? : ; .
& priority O o O o m 0O Fatal bleeding 0.3% presented also could apply for the Saudi

Nonfatal intracranial bleeding 2.1% - population.

Nonfatal non-intracranial bleeding 0.1%

Venographic mortality 0.03%

Propagation to proximal veins - 21.4%

(distal DVT)

Estimate incidence for 3 months
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CRITERIA  JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
What is the No evidence specific for the Middle East setting identified. Since there are no evidence specific for the
overall inc%‘;e " KSA, panel members assumed that the
::;.rtainty of studies | Verylow — Low  Moderate  High Importance and estimate utility values for outcomes vglgles :)hn ou_tcotmhes shoulldt_be pr%)]ably |
is — similar than in other populations. The pane
i
evidence? Ol O X O = Outcome Utilty (range) Importance highlighted that there are a need for studies
Death 0 Critical of values and preferences in the KSA
Is there Nonfatal Intracranial Bleed (severe) 0.1-0.51 Critical setting.
i rtant
|mportap t . Nonfatal Intracranial Bleed (moderate) 0.29-0.77 Critical
Doty Possibly - Probablyno - No Venography is considered reference
about how Important  important  important  important  No known Nonfatal Intracranial Bleed (mild) 0.47-0.94 Critical graphy o ;
much uncertainty  uncertainty  uncertainty uncertainty undesirable standard for DVT, however it is subject to a
people or variability ~ or variability or variability or variability outcomes Nonfatal Pulmonary Embolism 0.63 Critical consideserver variation. Posttest probability
value the O O O O O Major bleed 0.44-0.84 Critical of a positive test cannot be estimated with
main Cate-hoek 2009, MacLean 2012 confidence.
outcomes?

As described in the question 6, after a
contrast venography negative, the

Assumptions (outcomes):

w
=
=]
=
o
o
w
= Are the - Major bleeding equivalent to pulmonary embolism probability of having recurrent venous
S | desirable No  Probably Uncertain Probably Yes | Varies - Intracranial bleed (overall): 2 to 3 times worse than major bleed or pulmo-  thromboembolism during 3 months follow of
2 | anticipated No Yes narv embolism up is 1.2% (95%Cl 0.2% to 4.4%).
< | effects O O O X O O Y (Moderate quality of evidence)
z large? i - DVT treatment generally well accepted
® Among patients with tested initially with
r proximal CUS positive, 16 patients per
Z Are the Diagnostic properties of CUS 1000 would be incorrectly classified as not
N undesirable No Probably Uncertain Probably — Yes | Varies Pretest probability: moderate (17%). QoE: Moderate ha\{lng DVT. Treating unnecessary this
L —— patients we would result in 0.05 deaths and
anticipated No Yes Specificity 97.8% (97% - 98.4%) - - ;
0.34 major bleeding episodes (0.02
:fr;zc"tg O O O K 0O 0O False negatives (not treated) 16 (14 — 20) per 1000 intracranial) per 1000 individuals tested.
' False positives (treated unnecessarily) 18 (13- 25) (Low quality of evidence).
Negative tests (ruled out) 812 per 1000 Venography is considered the reference
Are the Posttest probability (negative test) 1.99% standard for DVT, however it is subject to a
i ili iti 0 considerably variation. Although often
desirable No Probably  Uncertain Probably ~ Yes | Varies PpstteSt plrobablllty (positive test) 89.37% considered as 100%, the posttest
effects large No Yes (evidence profile below) " )
relative to probability of a positive test cannot be
undesirable | o O o X O 0O . . , . estimated with confidence. There are no
effects? Diagnostic properties Venography: studies evaluating contrast venography in
Pretest probability: Unknown. QoE: Moderate patients with low risk for DVT. Additionally,
=
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CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

| Posttest probability (negative test) 1.2% (0.2 - 4.2%) venography is associated with 1 to 4% of
(evidence profile below) incidence of adverse reactions to contrast
media, including dizziness and nausea,
severe allergic reaction in 0 to 0.4% and
post-venography DVT in 0 to 2% of
patients.
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CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
Are the No Probably  Uncertain  Probably ~ Yes Varies
resources No Yes No evi ‘
w | required o evidence found
2 A OO O O ® O
> ?
2
3 Is the
§  incrementa No- Propedly: Uncertan Projedly - Yes Vartes Contrast venography is a costly intervention compared to proxi-
@ | costsmall No Yes No evidence found mal CUS
relativetothe = 0 0O O O .
net benefits?
= \é\ghtaht e“;;mgct Increased  Probably Uncertain Probably Reduced §Varies
g on healthp increased reduced No evidence found
“ inequities? O O O O © O
>
S Isthe option )
o accentable No Probably  Uncertain  Probably ~ Yes Varies
e to ke'; No Yes No evidence found
§ stakeholders? O o O O MO
<<
> .
5 Is the °pt|°n No Probably  Uncertain  Probably ~ Yes Varies
2 feasible to No Yes No evidence found Technology is not widely available for contrast venography
< implement? o ad O O = 0O
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Balance of consequences Undesirable consequences Undesirable consequences prob- The balance between Desirable consequences Desirable consequences
clearly outweigh ably outweigh desirable and undesirable conse- probably outweigh clearly outweigh
desirable consequences desirable consequences quences undesirable consequences undesirable consequenc-
in most settings in most settings is closely balanced or uncertain in most settings es
in most settings
O O O O
Type of recommendation We recommend against We suggest not offering We suggest offering We recommend offering
offering this option this option this option this option
O O O

Recommendation (text) The Ministry of Health of Saudi Arabia panel recommends no further investigation, rather than confirmatory venography, in patients with moderate pretest probability of first
lower extremity DVT and positive proximal CUS. (Strong recommendation, Low-quality evidence).

Justification The panel considered contrast venography an expansive, potentially harmful and difficult to implement alternative for a situations when there are no clear benefit estab-
lished.

Subgroup considerations

Implementation -
considerations

Monitoring and evaluation

Research priorities -
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Evidence Profile Table for Studies Assessing Venography in Patients with Suspected First Lower Extremity Deep Vein Thrombosis (DVT):

Should Venography Be Used to Rule Out DVT?

Population: Patients with suspected first lower extremity DVT and negative result for contrast venography
Outcome: Recurrent venous thromboembolism during 3 months follow-up

Diagnostic test accuracy

Pooled sensitivity Not Available
Pooled specificity Not Available
Accuracy1 98.8% (95% Cl: 95.6% to 99.8%)
No. of studies Factors that may decrease quality of evidence
Study Quality of . .
Outcome (No. of pa- desi Risk of Publication Evidence? Post-test probability of negative test Importance
i 1en Inconsistenc Indirectness Imprecision videnc
tients) bias i : bias
[Venous thrombo- .
i 1 Study Single-arm pro- 3 . 2 PODO
lembolism (3 . . Serious None Not Serious Not Serious | Undetected 1.2% (0.2 to 4.4%) CRITICAL
(160 patients) | spective cohort moderate
months)
study
Footnotes:

!Individuals with normal venography and without venous thromboembolism during 3 months follow-up.
? Judgement according to the original systematic review; no additional study had been identified.
®Prevalence of DVT in original population not specified

“ Only one study identified, not allowing adequate assessment of inconsistency and publication bias.
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Evidence Profile Table for Studies Assessing Compression Ultrasound in Patients with Suspected First Lower Extremity DVT:

Should Compression Ultrasound Be Used to Diagnose or to Rule Out DVT?

Population: Patients with suspected first lower extremity DVT

Intervention: Compression Ultrasound

Comparison: Recurrent VTE during 3 months follow up

Outcome: DVT

Diagnostic test accuracy *

Pooled sensitivity

90.3% (95%Cl: 88.4% to 92%)

Pooled specificity

97.8% (95%Cl: 97% to 98.4%)

Factors that may decrease quality of evidence

Effect per 1000 patients, according to

Study Quality of different clinical pre-test probabilities
Outcome ) ) Importance
design Risk of . . » Publication Evidence 5% 17% (mod- 53%
X Inconsistency Indirectness Imprecision X i
bias bias (low) erate) (high)
True positives . .
] . Systematic review of Not o s @00 45 154 479
(patients without . Serious Serious None Undetected CRITICAL
VT management cohorts serious low (44 to 46) |[(150 to 156)] (469 to 488)
and of accuracy studies
False negatives
atients incorrect! Systematic review of Not 5 16 51
(P . Y . Serious® Serious® None Undetected ®®ee CRITICAL
classified as not management cohorts serious low (6to4) (20 to 14) (61 to 42)
having DVT) and of accuracy studies
[True negatives . .
I ) Systematic review of Not . s o000 929 812 460
(patients without . Not Serious Serious None Undetected CRITICAL
bVT) management cohorts | serious moderate | (922 to 935) |(805 to 817)] (456 to 462)
and of accuracy studies
False positives
atients incorrect! Systematic review of Not 21 18 10
(p = K Y . Not Serious* Serious None Undetected ®o00 CRITICAL
classified as having management cohorts serious moderate (28 to 15) (25 to 13) (14 to 8)
DVT) and of accuracy studies
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Footnotes:

! Data obtained from a meta-analysis with 22 studies evaluating compression ultrasonography alone (Goodacre 2006)

% Higher sensitivity observed in studies with higher prevalence.

* Accuracy studies included in the meta-analysis, which may increase the specificity estimate. Median prevalence of DVT: 48%, results tend to be more applicable for high risk individuals
* Estimates consistent with estimates from similar studies

References:

1. Goodacre S, Sampson F, Stevenson M, Wailoo A, Sutton A, Thomas S, Locker T, Ryan A. Measurement of the clinical and cost-effectiveness of non-invasive diagnostic testing strategies for deep vein thrombosis.
Health Technol Assess. 2006 May;10(15):1-168, iii-iv

2.  Bates SM, Jaeschke R, Stevens SM, Goodacre S, Wells PS, Stevenson MD, Kearon C, Schunemann HJ, Crowther M, Pauker SG, Makdissi R, Guyatt GH; American College of Chest Physicians. Diagnosis of DVT:
Antithrombotic Therapy and Prevention of Thrombosis, 9th ed: American College of Chest Physicians Evidence-Based Clinical Practice Guidelines. Chest. 2012 Feb;141(2 Suppl):e3515-418S.

3. Pomero F. Dentali F. Borretta V. Bonzini M. Melchio R. Douketis JD. Fenoglio LM. Accuracy of emergency physician—performed ultrasonography in the diagnosis of deep-vein thrombosis. Thromb Haemost.
109(1):137-45, 2013 Jan.
Kory PD. Pellecchia CM. Shiloh AL. Mayo PH. DiBello C. Koenig S. Accuracy of ultrasonography performed by critical care physicians for the diagnosis of DVT. Chest. 139(3):538-42, 2011 Mar.

5. Crisp JG. Lovato LM. Jang TB. Compression ultrasonography of the lower extremity with portable vascular ultrasonography can accurately detect deep venous thrombosis in the emergency department. Ann
Emerg Med. 56(6):601-10, 2010 Dec.

6.  Gibson NS. Schellong SM. Kheir DY. Beyer-Westendorf J. Gallus AS. McRae S. Schutgens RE. Piovella F. Gerdes VE. Buller HR. Safety and sensitivity of two ultrasound strategies in patients with clinically suspect-
ed deep venous thrombosis: a prospective management study. J Thromb Haemost. 7(12):2035-41, 2009 Dec.

m&
e

=l dljg



Diagnosis of Suspected First Deep Vein

Thrombosis of Lower Extremity 159

Evidence to recommendation framework 17

Question 17: In patients with high pretest probability of first lower extremity DVT, should we use D-Dimer (ELISA) as initial test for the
diagnosis of DVT?

Population: Patients with suspected first lower extremity DVT, with high clinical pretest probability.
Diagnostic test: D-dimer (ELISA)

Comparison: No testing

Setting: Outpatients

Perspective: Public health

CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

Estimate pre-test probability of prevalence of proximal DVT:
- 53% (44 -61%)

Risk estimates for undesirable outcomes

Incidence Incidence .
Outcome (treated) (untreated) We”paqu gor)3|dhercas(1 aggquatcal the use of
H N riteria in | on.

= Isthe No Probably  Uncertain Probably — Ye. Varies Fatal pulmonary embolism 0.3% 1.9% ells criteria in the Saudi populatio
-
2 problem a No Yes Nonfatal pulmonary embolism 1.4% 9.3% The panel agreed that the estimates of risk
x : priority? : ; .
& priority o o O o m 0O Fatal bleeding 0.3% presented also could apply for the Saudi

Nonfatal intracranial bleeding 2.1% - population.

Nonfatal non-intracranial bleeding 0.1%

Venographic mortality 0.03%

Propagation to proximal veins - 21.4%

(distal DVT)

Estimate incidence for 3 months
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CRITERIA  JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
What is the N
o

overalll included

ce.rtamty of studies | Very low Low Moderate  High

this O o O O

evidence? k

Is there

important No evidence specific for the Middle East setting identified.

uncertainty Possibly ~ Probablyno  No

about how Important ~ important ~ important  important  No known . o

much uncertainty  uncertainty  uncertainty uncertainty undesirable Importance and estimate utility values for outcomes Since there are no evidence specific for

people or variability - or variability  or variability or variability outcomes Outcome Utility (range) Importance the KSA, panel members assupmed that

X ,

@ \rﬁ\;?: the . . u O Death 0 Critical the values on outcomes should be
o - — probably similar than in other populations.
E outcomes? Nonfatal Intracranial Bleed (severe) 0.1-0.51 Critical The panel highlighted that there are a
w Nonfatal Intracranial Bleed (moderate) 0.29-0.77 Critical need for studies of values and
L Arethe . Nonfatal Intracranial Bleed (mild) 0.47-0.94 Critical preferences in the KSA setting.
2 :ﬁ:‘gﬁ)‘;’fe g |0 Tk Unetan Probely Yoo Varis Nonfatal Pulmonary Embolism 063 Critical Thirty two patients per 1000 tested would
P Major bleed 044-0.84 Critical be incorrectly classified as not having
<< H
= faf:ezt?s . . o oo DVT (false negatives). The probability of
® ges . having DVT after a negative test is 13.1%
r Assumptions (outcomes): and after a positive test is 65.8%. Not
z - Major bleeding equivalent to pulmonary embolism treating these individuals would result in
@ | Arethe : - Intracranial bleed (overall: 2 to 3 times worse than major bleed or pulmo- | 2dditional 0.51 and 2.3 fatal and non-fatal

undesirable No Probably ~Uncertain Probably ~ Yes | Varies boll pulmonary embolism per 1000 patients

anticipated No Yes nary embolism tested.

effects | | O O Od - DVT treatment generally well accepted

small?

Are the

desirable

effects No Probably —Uncertain Probably ~ Yes | Varies

large No Yes

relative to x 0O O O O 0O

undesirable

effects?

=
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CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
Are the No Probably  Uncertain  Probably ~ Yes Varies
resources No Yes ,
w  required O O O 0 m© 0 No evidence found
S small?
w
2
3 Isthe
@ incremental No Probably ~Uncertain Probably — Yes | Varies
@ costsmall No Yes No evidence found
relative to the O O O o O
net benefits?
b :)\Lhtar: e“;;u Igct Increased Probably Uncertain Probably Reduced Varies
g on healthp increased reduced No evidence found
* | inequities? = O O O ® O
=
% Lscille :; [.:)tII:n No  Probably  Uncertain  Probably ~ Yes Varies
E o k e‘; No Yes No evidence found
§ stakeholders? 0o O u W O
<
> .
5 Is the option No Probably  Uncertain  Probably ~ Yes Varies
@ feasible to No Yes No evidence found
< implement? o o O O m O
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Balance of consequences Undesirable consequences Undesirable consequences prob- The balance between Desirable consequences Desirable consequences
clearly outweigh ably outweigh desirable and undesirable conse- probably outweigh clearly outweigh
desirable consequences desirable consequences quences undesirable consequences undesirable consequenc-
in most settings in most settings is closely balanced or uncertain in most settings es
in most settings
O O O O
Type of recommendation We recommend against We suggest not offering We suggest offering We recommend offering
offering this option this option this option this option
O O O

Recommendation (text)

The Ministry of Health of Saudi Arabia panel recommends agaist the use of highly sensitivity D-Dimer (ELISA) as a stand alone test to rule out DVT in patients with high
pretest probability of first lower extremity DVT. (Strong recommendation, Moderate-quality evidence)

Justification

The panel considered the rate of false negatives and the probability posttest negative high to recommend the use of D-dimer as a stand alone test to rule out DVT in pa-
tients with high clinical pretest probability of DVT.

Subgroup considerations

Implementation
considerations

Monitoring and evaluation

Research priorities
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Evidence Profile Table for Studies Assessing Highly Sensitive D-Dimer in Patients with Suspected First Lower Extremity DVT:
Should Highly Sensitive D-Dimer Be Used to Rule Out DVT?

Population: Patients with suspected first lower extremity DVT
Intervention: D-Dimer (e ELISA)

Comparison: Recurrent VTE during 3 months follow
Outcome: DVT

Diagnostic test accuracy

Pooled sensitivity 94% (95%Cl: 93% to 95%)
Pooled specificity 45% (95%Cl: 44% to 46%)
5 ) Effect per 1000 patients, according to
Factors that may decrease quality of evidence i . .
Study Quality of different clinical pre-test probabilities
Outcome ) ) Importance
design Risk of . . . Publication Evidence 5% 17% (mod- 53%
. Inconsistency Indirectness Imprecision i .
bias bias (low) erate) (high)
True positives 47 160 498 CRITICAL
(patients with DVT) Systematic reviews of (47 t0 48) |(158t0 162)| (493 to 504)
management cohorts | Not Seri-
& . Not Serious" Serious” None Undetected ®000
False negatives and of accuracy studies ous moderate 3 10 3
(patients incorrectly classified as not CRITICAL
R (3to 4) (9to 12) (27 to 37)
having DVT)
True negatives s ‘ 428 374 212 CRITICAL
temati )
(patients without DVT) ystematic reviews o (418 t0 437 |(365 to 382)] (207 to 216)
management cohorts | Not Seri- o q o, DDDO
. Not Serious Serious None Undetected
False positives and of accuracy studies [ ous moderate
o . 523 457 259
(patients incorrectly classified as not CRITICAL
) 513 to 532) |(448 to 465)] (254 to 263)
having DVT)
Footnotes:

! Estimates consistent with estimates from similar ELISA methods. Similar estimates for different clinical pretest probability.
% Accuracy studies included in the meta-analysis, which may increase the specificity estimate
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Evidence to recommendation framework 18

Question 18: In patients with high pretest probability of first lower extremity DVT, should we use proximal CUS as initial test for the diag-
nosis of DVT?

Population: Patients with suspected first lower extremity DVT, with high clinical pretest probability.
Diagnostic test: Proximal CUS

Comparison: No testing

Setting: Outpatients

Perspective: Public health

CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

Estimate pre-test probability of prevalence of proximal DVT:
- 53% (44 -61%)

Risk estimates for undesirable outcomes

Incidence Incidence .
Outcome (treated) (untreated) We”paqu gor)3|dhercas(1 a?;equatei the use of
H N riteria in | on.

= Isthe No Probably  Uncertain Probably — Ye. Varies Fatal pulmonary embolism 0.3% 1.9% ells criteria in the Saudi populatio
-
2 problem a No Yes Nonfatal pulmonary embolism 1.4% 9.3% The panel agreed that the estimates of risk
x : priority? : ; .
& priority o o O o m 0O Fatal bleeding 0.3% presented also could apply for the Saudi

Nonfatal intracranial bleeding 2.1% - population.

Nonfatal non-intracranial bleeding 0.1%

Venographic mortality 0.03%

Propagation to proximal veins - 21.4%

(distal DVT)

Estimate incidence for 3 months
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CRITERIA | JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

What is the N
o
overa_ll included
certainty of studies | Very low Low Moderate  High

this O O O O

evidence?

Is there
important

uncertai nty Possibly ~ Probably no No
about how Important ~ important ~ important  important  No known
much uncertainty  uncertainty  uncertainty uncertainty undesirable

i i i s Importance and estimate utility values for outcomes
pe Opl e or variability or variability or variability or variability outcomes
Outcome Utility (range Importance
value the D D D D Y ( 9 ) P

main Death 0 Critical
outcomes?

No evidence specific for the Middle East setting identified.

Nonfatal Intracranial Bleed (severe) 0.1-0.51 Critical

. — Since there are no evidence specific for
Ao the Nonfatal Intracranial Bleed (moderate) 0.29-0.77 Critical the KSA, panel members assumed that

Nonfatal Intracranial Bleed (mild) 0.47-0.94 Critical the values on outcomes should be
probably similar than in other populations.
The panel highlighted that there are a
need for studies of values and
preferences in the KSA setting.

desirable No Probably ~Uncertain Probably ~ Yes | Varies
anticipated No Yes Nonfatal Pulmonary Embolism 0.63 Critical
effects | | O o 0O Major bleed 0.44 -0.84 Critical
large?

Assumptions (outcomes):

Are the - Major bleeding equivalent to pulmonary embolism

undesirable No Probably ~Uncertain Probably —Yes | Varies - Intracranial bleed (overall): 2 to 3 times worse than major bleed or pulmo-
anticipated No Yes nary embolism

zfrigilt’f O O o o 0o - DVT treatment generally well accepted

BENEFITS & HARMS OF THE OPTIONS

Are the
desirable
effects No Probably ~Uncertain Probably ~ Yes | Varies
large No Yes
relative to x 0O O O O 0O
undesirable
effects?
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CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
Are the No Probably  Uncertain  Probably ~ Yes Varies
resources No Yes ,
w  required O O O I O 0 No evidence found
S small?
w
2
3 Isthe
@ incremental No Probably ~Uncertain Probably — Yes | Varies
@ costsmall No Yes No evidence found
relative to the O O O o O
net benefits?
b :)\Lhtar: e“;;u Igct Increased Probably Uncertain Probably Reduced Varies
g on healthp increased reduced No evidence found
* | inequities? = O O O ® O
=
% Lscille :; [.:)tII:n No  Probably  Uncertain  Probably ~ Yes Varies
E o k e‘; No Yes No evidence found
§ stakeholders? 0o O u W O
<
> .
5 Is the option No Probably  Uncertain  Probably ~ Yes Varies
= feasible to No Yes No evidence found
< implement? o o O O m O
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Balance of consequences Undesirable consequences Undesirable consequences prob- The balance between Desirable consequences Desirable consequences
clearly outweigh ably outweigh desirable and undesirable conse- probably outweigh clearly outweigh
desirable consequences desirable consequences quences undesirable consequences undesirable consequenc-
in most settings in most settings is closely balanced or uncertain in most settings es
in most settings
O O O O
Type of recommendation We recommend against We suggest not offering We suggest offering We recommend offering
offering this option this option this option this option
O O O
Recommendation (text) The Ministry of Health of Saudi Arabia panel recommends agaist the use of proximal CUS as a stand alone test to rule out DVT in patients with high pretest probability of

first lower extremity DVT. (Strong recommendation, Moderate-quality evidence)

Justification The panel considered the rate of false negatives and the probability posttest negative high to recommend the use of proximal CUS as a stand alone test to rule out DVT in
patients with high clinical pretest probability of DVT.

Subgroup considerations

Implementation -
considerations

Monitoring and evaluation

Research priorities -

m&
e

=l dljg



Diagnosis of Suspected First Deep Vein

Thrombosis of Lower Extremity

169

Evidence Profile Table for Studies Assessing Compression Ultrasound in Patients with Suspected First Lower Extremity DVT:

Should Compression Ultrasound Be Used to Diagnose or to Rule Out DVT?

Population: Patients with suspected first lower extremity DVT

Intervention: Compression Ultrasound

Comparison: Recurrent VTE during 3 months follow up

Outcome: DVT

Diagnostic test accuracy *

Pooled sensitivity

90.3% (95%Cl: 88.4% to 92%)

Pooled specificity

97.8% (95%Cl: 97% to 98.4%)

Factors that may decrease quality of evidence

Effect per 1000 patients, according to

Study Quality of different clinical pre-test probabilities
Outcome ) ) Importance
design Risk of . . » Publication Evidence 5% 17% (mod- 53%
X Inconsistency Indirectness Imprecision X i
bias bias (low) erate) (high)
True positives . .
] . Systematic review of Not o s @00 45 154 479
(patients without . Serious Serious None Undetected CRITICAL
VT management cohorts serious low (44 to 46) |[(150 to 156)] (469 to 488)
and of accuracy studies
False negatives
atients incorrect! Systematic review of Not 5 16 51
(P . Y . Serious® Serious® None Undetected ®®ee CRITICAL
classified as not management cohorts serious low (6to4) (20 to 14) (61 to 42)
having DVT) and of accuracy studies
[True negatives . .
I ) Systematic review of Not . s o000 929 812 460
(patients without . Not Serious Serious None Undetected CRITICAL
bVT) management cohorts | serious moderate | (922 to 935) |(805 to 817)] (456 to 462)
and of accuracy studies
False positives
atients incorrect! Systematic review of Not 21 18 10
(p = K Y . Not Serious* Serious None Undetected ®o00 CRITICAL
classified as having management cohorts serious moderate (28 to 15) (25 to 13) (14 to 8)
DVT) and of accuracy studies
m
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Footnotes:

! Data obtained from a meta-analysis with 22 studies evaluating compression ultrasonography alone (Goodacre 2006)

% Higher sensitivity observed in studies with higher prevalence.

* Accuracy studies included in the meta-analysis, which may increase the specificity estimate. Median prevalence of DVT: 48%, results tend to be more applicable for high risk individuals
* Estimates consistent with estimates from similar studies
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Evidence to recommendation framework 19

Question 19: In patients with high pretest probability of first lower extremity DVT and proximal CUS positive, should we perform proximal
venography instead of treating, without further investigation?

Population: Patients with suspected first lower extremity DVT, with high clinical pretest probability and proximal CUS positive
Diagnostic test: venography

Comparison: no testing (treat)

Setting: Outpatients

Perspective: Public health

CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

Estimate pre-test probability of prevalence of proximal DVT:
- 53% (44 -61%)

Risk estimates for undesirable outcomes

Incidence Incidence .
Outcome (treated) (untreated) Wellpand gor)3|dhercas(1 aggquatcal the use of
H N riteria in | on.

= Isthe No Probably  Uncertain Probably — Ye. Varies Fatal pulmonary embolism 0.3% 1.9% ells criteria in the Saudi populatio
-
2 problem a No Yes Nonfatal pulmonary embolism 1.4% 9.3% The panel agreed that the estimates of risk
x : priority? : ; .
& priority o o O o m 0O Fatal bleeding 0.3% presented also could apply for the Saudi

Nonfatal intracranial bleeding 2.1% - population.

Nonfatal non-intracranial bleeding 0.1%

Venographic mortality 0.03%

Propagation to proximal veins - 21.4%

(distal DVT)

Estimate incidence for 3 months
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CRITERIA : JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
What is the Since there are no evidence specific for
overall mczzed the KSA, panel members assumed that
certainty of studies Very low Low Moderate  High thel;/aélljes_onlouttﬁomfes Strl::omd bel y
this : probably similar than in other populations.
evidence? = = = O The panel highlighted that there are a
need for studies of values and
Is there preferences in the KSA setting.
|mponapt No evidence specific for the Middle East setting identified. After a contrast venography negative, the
:ng:tﬁ::]v«t/y Important iz(;)?rgr{t P:ﬁii%nzo imp,c\JI?tant No known i il probability of having recurrent venous
much uncertainty  uncertainty  uncertainty uncertainty undesirable Importance and estimate utilty values for outcomes thrompoembollsm during 3 months follow
people or variability ~ or variability  or variability or variability -outcomes Outcome Utility (range) Importance of upis 1.2% (95%Cl 0.2% to 4.4%). (ref)
O O O O — (Moderate quality of evidence).
@ ‘rlr:‘al?: the Death 0 Crifical Venography is considered the reference
; outcomes? Nonfatal Intracranial Bleed (severe) 0.1-0.51 Critical standard for DVT.
° Nonfatal Intracranial Bleed (moderate) 0.29-0.77 Critical Among those with high pretest probability,
= Are the Nonfatal Intracranial Bleed (mild) 0.47-0.94 Critical 10 patients per 1000 tested with proximal
8 desirable No Probably ~Uncertain Probably ~ Yes | Varies Nonfatal Pulmonary Embolism 0.63 Critical CU_S would be incorrectly C|?SSIerd as not
Z  anticipated o ves Major bleed 044-0.84 Critcal having DVT (Moderate quality of
S | effects O O O O X O ' ' evidence). Treating unnecessary this
=  large? 5 Cate-hoek 2009, MacLean 2012 patients we would result in 0.03 deaths
» and 0.21 major bleeding episodes (0.01
o Assumptions (outcomes): intracranial) per 1000 individuals tested.
= ) . . . (Moderate quality of evidence)
5 | Arethe = Major bleeding equivalent to pulmonary embolism
un(!e.sirable No Probably —Uncertain Probably — Yes Varies - Intracranial bleed (overall): 2 to 3 times worse than major bleed or pulmo- Venography is considered reference
a|f1ft|0|pated No Yes nary embolism standard for DVT, however it is subject to
¢ ed: O O = O m o - DVT treatment generally well accepted a considerably variation. Although often
small? considered as 100%, posttest probability
of a positive test cannot be estimated with
confidence. There are no studies
Are the evaluating Venography in patients with
desirable , low risk for DVT. Additionally, venography
effects No  Probably  Uncertain  Probably Yes Varies is associated with 1 to 40/0 of incidence of
large No Yes adverse reactions to contrast media,
relative to o 0O O O o including dizziness and nausea, severe
undesirable allergic reaction in 0 to 0.4% and post-
effects?

venography DVT in 0 to 2% of patients
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CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
Are the No Probably  Uncertain  Probably ~ Yes Varies
resources No Yes .
w | required O O O . m O No evidence found
S small?
w
&
3 Is the
g Incremental No. Prbably  Uncetin Probably  Yes | Varis Contrast venography is a costly intervention compared to proxi-
@ | costsmall No Yes No evidence found oleUs grapny y p p
relativetothe = [0 [ O O @ O
net benefits?
= \é\ghtaht e“;;mgct Increased Probably Uncertain Probably Reduced : Varies
g on healthp increased reduced No evidence found
“ inequities? O . O O @ 0O
=
% Lscille :; [.:)tII:n No  Probably  Uncertain  Probably ~ Yes Varies
= b ke‘))l No Yes No evidence found
& stakeholders? 0o O O X 0O
<<
> "
5 Is the °pt|°n No Probably  Uncertain  Probably ~ Yes Varies
2 feasible to No Yes No evidence found Technology is not widely available for contrast venography
< implement? o o O O m O
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Balance of consequences Undesirable consequences Undesirable consequences prob- The balance between Desirable consequences Desirable consequences
clearly outweigh ably outweigh desirable and undesirable conse- probably outweigh clearly outweigh
desirable consequences desirable consequences quences undesirable consequences undesirable consequenc-
in most settings in most settings is closely balanced or uncertain in most settings es
in most settings
O O O O
Type of recommendation We recommend against We suggest not offering We suggest offering We recommend offering
offering this option this option this option this option
O O O

Recommendation (text) The Ministry of Health of Saudi Arabia panel recommends no further investigation, rather than confirmatory venography, in patients with high pretest probability of first lower
extremity DVT and positive proximal CUS. (Strong recommendation, Moderate-quality evidence).

Justification The panel considered contrast venography an expansive, potentially harmful and difficult to implement alternative for a situations when there are no clear benefit estab-
lished.

Subgroup considerations

Implementation -
considerations

Monitoring and evaluation

Research priorities -
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Evidence Profile Table for Studies Assessing Venography in Patients with Suspected First Lower Extremity Deep Vein Thrombosis (DVT):

Should Venography Be Used to Rule Out DVT?

Population: Patients with suspected first lower extremity DVT and negative result for contrast venography
Outcome: Recurrent venous thromboembolism during 3 months follow-up

Diagnostic test accuracy

Pooled sensitivity Not Available
Pooled specificity Not Available
Accuracy1 98.8% (95% Cl: 95.6% to 99.8%)
No. of studies Factors that may decrease quality of evidence
Study Quality of . .
Outcome (No. of pa- desi Risk of Publication Evidence? Post-test probability of negative test Importance
i 1en Inconsistenc Indirectness Imprecision videnc
tients) bias i : bias
[Venous thrombo- .
i 1 Study Single-arm pro- 3 . 2 PODO
lembolism (3 . . Serious None Not Serious Not Serious | Undetected 1.2% (0.2 to 4.4%) CRITICAL
(160 patients) | spective cohort moderate
months)
study
Footnotes:

!Individuals with normal venography and without venous thromboembolism during 3 months follow-up.
? Judgement according to the original systematic review; no additional study had been identified.
®Prevalence of DVT in original population not specified

*Only one study identified, not allowing adequate assessment of inconsistency and publication bias.

References:

1. HullR, Hirsh J, Sackett DL, Taylor DW, Carter C, Turpie AG, Powers P, Gent M. Clinical validity of a negative venogram in patients with clinically suspected venous thrombosis. Circulation. 1981 Sep;64(3):622-5.

2. Bates SM, Jaeschke R, Stevens SM, Goodacre S, Wells PS, Stevenson MD, Kearon C, Schunemann HJ, Crowther M, Pauker SG, Makdissi R, Guyatt GH; American College of Chest Physicians. Diagnosis of DVT:
Antithrombotic Therapy and Prevention of Thrombosis, 9th ed: American College of Chest Physicians Evidence-Based Clinical Practice Guidelines. Chest. 2012 Feb;141(2 Suppl):e3515-418S.
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Evidence Profile Table for Studies Assessing Compression Ultrasound in Patients with Suspected First Lower Extremity DVT:

Should Compression Ultrasound Be Used to Diagnose or to Rule Out DVT?

Population: Patients with suspected first lower extremity DVT

Intervention: Compression Ultrasound

Comparison: Recurrent VTE during 3 months follow up

Outcome: DVT

Diagnostic test accuracy *

Pooled sensitivity

90.3% (95%Cl: 88.4% to 92%)

Pooled specificity

97.8% (95%Cl: 97% to 98.4%)

Factors that may decrease quality of evidence

Effect per 1000 patients, according to

Study Quality of different clinical pre-test probabilities
Outcome ) ) Importance
design Risk of . . » Publication Evidence 5% 17% (mod- 53%
X Inconsistency Indirectness Imprecision X i
bias bias (low) erate) (high)
True positives . .
] . Systematic review of Not o s @00 45 154 479
(patients without . Serious Serious None Undetected CRITICAL
VT management cohorts serious low (44 to 46) |[(150 to 156)] (469 to 488)
and of accuracy studies
False negatives
atients incorrect! Systematic review of Not 5 16 51
(P . Y . Serious® Serious® None Undetected ®®ee CRITICAL
classified as not management cohorts serious low (6to4) (20 to 14) (61 to 42)
having DVT) and of accuracy studies
[True negatives . .
I ) Systematic review of Not . s o000 929 812 460
(patients without . Not Serious Serious None Undetected CRITICAL
bVT) management cohorts | serious moderate | (922 to 935) |(805 to 817)] (456 to 462)
and of accuracy studies
False positives
atients incorrect! Systematic review of Not 21 18 10
(p = K Y . Not Serious* Serious None Undetected ®o00 CRITICAL
classified as having management cohorts serious moderate (28 to 15) (25 to 13) (14 to 8)
DVT) and of accuracy studies
m
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Footnotes:

! Data obtained from a meta-analysis with 22 studies evaluating compression ultrasonography alone (Goodacre 2006)

% Higher sensitivity observed in studies with higher prevalence.

* Accuracy studies included in the meta-analysis, which may increase the specificity estimate. Median prevalence of DVT: 48%, results tend to be more applicable for high risk individuals
* Estimates consistent with estimates from similar studies

References:

1. Goodacre S, Sampson F, Stevenson M, Wailoo A, Sutton A, Thomas S, Locker T, Ryan A. Measurement of the clinical and cost-effectiveness of non-invasive diagnostic testing strategies for deep vein thrombosis.
Health Technol Assess. 2006 May;10(15):1-168, iii-iv

2.  Bates SM, Jaeschke R, Stevens SM, Goodacre S, Wells PS, Stevenson MD, Kearon C, Schunemann HJ, Crowther M, Pauker SG, Makdissi R, Guyatt GH; American College of Chest Physicians. Diagnosis of DVT:
Antithrombotic Therapy and Prevention of Thrombosis, 9th ed: American College of Chest Physicians Evidence-Based Clinical Practice Guidelines. Chest. 2012 Feb;141(2 Suppl):e3515-418S.

3. Pomero F. Dentali F. Borretta V. Bonzini M. Melchio R. Douketis JD. Fenoglio LM. Accuracy of emergency physician—performed ultrasonography in the diagnosis of deep-vein thrombosis. Thromb Haemost.
109(1):137-45, 2013 Jan.
Kory PD. Pellecchia CM. Shiloh AL. Mayo PH. DiBello C. Koenig S. Accuracy of ultrasonography performed by critical care physicians for the diagnosis of DVT. Chest. 139(3):538-42, 2011 Mar.

5. Crisp JG. Lovato LM. Jang TB. Compression ultrasonography of the lower extremity with portable vascular ultrasonography can accurately detect deep venous thrombosis in the emergency department. Ann
Emerg Med. 56(6):601-10, 2010 Dec.

Gibson NS. Schellong SM. Kheir DY. Beyer-Westendorf J. Gallus AS. McRae S. Schutgens RE. Piovella F. Gerdes VE. Buller HR. Safety and sensitivity of two ultrasound strategies in patients with clinically suspected

deep venous thrombosis: a prospective management study. J Thromb Haemost. 7(12):2035-41, 2009 Dec.
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Evidence to recommendation framework 20

Question 20: In patients with a high pretest probability of first lower extremity DVT and initial CUS negative, should we repeat proximal
CUS instead of rule out without further investigation?

Population: Patients with suspected first lower extremity DVT, with high clinical pretest probability and initial CUS negative
Diagnostic test: repeat CUS in 1 week

Comparison: No testing

Setting: Outpatients

Perspective: Public health

CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

Estimate pre-test probability of prevalence of proximal DVT:
- 53% (44 -61%)

Risk estimates for undesirable outcomes

Incidence Incidence .
Outcome (treated) (untreated) \We”panel con5|dheresd agequatei the use of
- ells criteria in the Saudi population.

Z  Isthe No Probably ~Uncertain Probably ~ Yes : Varies : |Fatal pulmonary embolism 0.3% 1.9% pop
—
o problem a No Yes Nonfatal pulmonary embolism 1.4% 9.3% The panel agreed that the estimates of risk
@  priority? - .
& priority O o . O 0O O [Fatalbleeding 0.3% presented also could apply for the Saudi

Nonfatal intracranial bleeding 2.1% - population.

Nonfatal non-intracranial bleeding 0.1%

Venographic mortality 0.03%

Propagation to proximal veins - 21.4%

(distal DVT)

Estimate incidence for 3 months
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CRITERIA | JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
What is the
overall
cgrtainty of Low Moderate High
this O O
evidence?
Since there are no evidence specific for
Is there the KSA, panel members assumed that
important No evidence specific for the Middle East setting identified. the values on outcomes should be
ulr)\ce:tﬁmty I .Possrl;blyt Pfobal:y o N?t ok probably similar than in other populations.
about how ahli
OO e I e MM, | Inpotiance and esimate ity vlues o outores The parel ighgied tat the are &
or variability  or variability or variability or variability outcomes i neea ior studies or values an
people O O 0 0 O Outcome Utility (range) Importance preferences in the KSA setting.
® ‘rﬁ‘a':’: the Death 0 Critical
=} - — For single proximal CUS testing, as
E outcomes? Nonfatal Intracranial Bleed (severe) 0.1-0.51 Critical described in question 18, 51 patients per
w Nonfatal Intracranial Bleed (moderate) 0.29-0.77 Critical 1000 tested would be incorrectly
= Arethe Nonfatal Intracranial Bleed (mild) 0.47-0.94 Critical 253;'{\'2"8;‘3Tﬂgt hri\gggilgv-gf(gjﬁ] VT
2 desirable No Probably —Uncertain Probably ~ Yes | Varies Nont - Crit g 1€ probabiiity 0 gLy
2 anticipated No Yes onfatal Pulmonary Embolism 0.63 ritical after a neggtwe testis 10.1 A>.‘Not trggtlng
< effects 0O 0O 0 0 ® O Major bleed 0.44-0.84 Critical these individuals would result in additional
= larqe? 0.82 and 3.67 fatal and non-fatal
® ge: . pulmonary embolism per 1000 patients
m Assumptions (outcomes): tested.
z - Major bleeding equivalent to pulmonary embolism ‘ _ ‘ o
@ | Arethe : - Intracranial bleed (overall): 2 to 3 times worse than major bleed or pulmo- For serial CUS in patients with high
undesirable No  Probably ~Uncertain Probably ~ Yes | Varies boli clinical pretest probability, four studies
anticipated No Yes nary embolism were identified in the systematic review.
effects O O O O X O - DVT treatment generally well accepted In these studies, the pooled prevalence of
small? DVT was 36.4% and the probability of
DVT post-negative serial CUS was 0.9%
(95%Cl 0.2% to 2.8%) (Moderate quality
ld\re'thil of evidence)
esirable
effects No Probably ~Uncertain Probably ~ Yes | Varies
large No Yes
relative to O O O O m 0O
undesirable
effects?
=
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CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
Are the No  Probably ~ Uncertain  Probably  Yes Varies
resources No Yes '

w | required O O O . m 0 No evidence found

S small?

w

2

3 !s the . Repeating proximal CUS in patients with high clinical pretest

E mcrtemenltlal No Prozzb/y Uncertain Pnﬁasb/y Yes Varies \o evid found probability and initial CUS negative would increase costs: 511
:;:ﬁ\s,:]tao the O O 0 0 X O 0 evidence foun additional ultrasounds would be needed per 1000 patients initially
net benefits? 5 tested.

= ‘l;\:ahta;e“;;u'gct Increased Probably Uncertain Probably Reduced : Varies

g on healthp increased reduced No evidence found

“ inequities? O . O O @ 0O

=

% Lscille :; [.:)tII:n No  Probably  Uncertain  Probably ~ Yes Varies

= b ke‘))l No Yes No evidence found

& stakeholders? o o . O @ O

<<

> "

5 Is the °pt|°n No Probably  Uncertain  Probably ~ Yes Varies

@ feasible to No Yes No evidence found

< implement? o o O O m O
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Balance of consequences Undesirable consequences Undesirable consequences prob- The balance between Desirable consequences Desirable consequences
clearly outweigh ably outweigh desirable and undesirable conse- probably outweigh clearly outweigh
desirable consequences desirable consequences quences undesirable consequences undesirable consequenc-
in most settings in most settings is closely balanced or uncertain in most settings es
in most settings
O O O O
Type of recommendation We recommend against We suggest not offering We suggest offering We recommend offering
offering this option this option this option this option
O O O

Recommendation (text)

The Ministry of Health of Saudi Arabia guideline panel recommends to repeat proximal CUS in one week rather than no further testing in patients with a high pretest prob-
ability of first lower extremity DVT and initial negative proximal CUS. (Strong recommendation, Moderate quality of evidence)

Justification

The panel considered the rate of false negatives and the probability posttest negative high with a single proximal CUS.

Subgroup considerations

Implementation
considerations

Monitoring and evaluation

Research priorities
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Evidence Profile Table for Studies Assessing Serial Compression Ultrasound (CUS) in Patients with Suspected First Lower Extremity Deep Vein Thrombosis (DVT):

Should Serial CUS be Used to Rule Out DVT in patients with high pretest probability?

Population: Patients with suspected first lower extremity DVT and high clinical pretest probability
Intervention: Serial CUS
Outcome: Recurrent venous thromboembolism during 3 months follow-up

Diagnostic test accuracy

Pooled sensitivity Not Available
Pooled specificity Not Available
No. of studies Factors that may decrease quality of evidence Pretest proba- Post-test
Study Quality of . -
Outcome (No. of pa- i Publicati i a bility (preva- |probability of | Importance
] design . . . . . ublication I Evidence )
tients) Risk of bias | Inconsistency Indirectness | Imprecision blas lence) negative test
Venous thromboem-
) 4 study X X i X OO0 0.9%
bolism . Management | Not Serious Not serious Not Serious Serious Undetected 36.9% CRITICAL
(291 patients) moderate (0.2 to 2.8%)
(3 months) Cohort

Footnotes:
! Judgement according to the original systematic review; no additional study had been identified.

References:
1. Bates SM, Kearon C, Crowther M, et al . A diagnostic strategy involving a quantitative latex D-dimer assay reliably excludes deep venous thrombosis . Ann Intern Med . 2003 ; 138 ( 10 ): 787 - 794.

2. Ruiz-Giménez N, Friera A, Artieda P, et al . Rapid D-dimer test combined a clinical model for deep vein thrombosis. Validation with ultrasonography and clinical follow-up in 383 patients . Thromb Hae-
most . 2004 ; 91 (6 ): 1237 - 1246 .

3.  Kearon C, Ginsberg JS, Douketis J, et al . A randomized trial of diagnostic strategies after normal proximal vein ultrasonography for suspected deep venous thrombosis: D-dimer testing compared with
repeated ultrasonography . Ann Intern Med . 2005 ; 142 ( 7 ): 490 — 496.

4. Dewar C, Selby C, Jamieson K, Rogers S. Emergency department nurse-based outpatient diagnosis of DVT using an evidence-based protocol . Emerg Med J . 2008 ; 25 (7 ): 411 - 416 .
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Evidence Profile Table for Studies Assessing Compression Ultrasound in Patients with Suspected First Lower Extremity DVT:

Should Compression Ultrasound Be Used to Diagnose or to Rule Out DVT?

Population: Patients with suspected first lower extremity DVT

Intervention: Proximal Compression Ultrasound

Comparison: Recurrent VTE during 3 months follow up

Outcome: DVT

Diagnostic test accuracy *

Pooled sensitivity

90.3% (95%Cl: 88.4% to 92%)

Pooled specificity

97.8% (95%Cl: 97% to 98.4%)

Factors that may decrease quality of evidence

Effect per 1000 patients, according to

Study Quality of different clinical pre-test probabilities
Outcome ) ) Importance
design Risk of . . » Publication Evidence 5% 17% (mod- 53%
X Inconsistency Indirectness Imprecision X i
bias bias (low) erate) (high)
True positives . .
] . Systematic review of Not o s @00 45 154 479
(patients without . Serious Serious None Undetected CRITICAL
VT management cohorts serious low (44 to 46) |[(150 to 156)] (469 to 488)
and of accuracy studies
False negatives
atients incorrect! Systematic review of Not 5 16 51
(P . Y . Serious® Serious® None Undetected ®®ee CRITICAL
classified as not management cohorts serious low (6to4) (20 to 14) (61 to 42)
having DVT) and of accuracy studies
[True negatives . .
I ) Systematic review of Not . s o000 929 812 460
(patients without . Not Serious Serious None Undetected CRITICAL
bVT) management cohorts | serious moderate | (922 to 935) |(805 to 817)] (456 to 462)
and of accuracy studies
False positives
atients incorrect! Systematic review of Not 21 18 10
(p = K Y . Not Serious* Serious None Undetected ®o00 CRITICAL
classified as having management cohorts serious moderate (28 to 15) (25 to 13) (14 to 8)
DVT) and of accuracy studies
m
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Footnotes:

! Data obtained from a meta-analysis with 22 studies evaluating compression ultrasonography alone (Goodacre 2006)

% Higher sensitivity observed in studies with higher prevalence.

* Accuracy studies included in the meta-analysis, which may increase the specificity estimate. Median prevalence of DVT: 48%, results tend to be more applicable for high risk individuals
* Estimates consistent with estimates from similar studies

References:

1. Goodacre S, Sampson F, Stevenson M, Wailoo A, Sutton A, Thomas S, Locker T, Ryan A. Measurement of the clinical and cost-effectiveness of non-invasive diagnostic testing strategies for deep vein thrombosis.
Health Technol Assess. 2006 May;10(15):1-168, iii-iv

2.  Bates SM, Jaeschke R, Stevens SM, Goodacre S, Wells PS, Stevenson MD, Kearon C, Schunemann HJ, Crowther M, Pauker SG, Makdissi R, Guyatt GH; American College of Chest Physicians. Diagnosis of DVT:
Antithrombotic Therapy and Prevention of Thrombosis, 9th ed: American College of Chest Physicians Evidence-Based Clinical Practice Guidelines. Chest. 2012 Feb;141(2 Suppl):e3515-418S.

3. Pomero F. Dentali F. Borretta V. Bonzini M. Melchio R. Douketis JD. Fenoglio LM. Accuracy of emergency physician—performed ultrasonography in the diagnosis of deep-vein thrombosis. Thromb Haemost.
109(1):137-45, 2013 Jan.
Kory PD. Pellecchia CM. Shiloh AL. Mayo PH. DiBello C. Koenig S. Accuracy of ultrasonography performed by critical care physicians for the diagnosis of DVT. Chest. 139(3):538-42, 2011 Mar.

5. Crisp JG. Lovato LM. Jang TB. Compression ultrasonography of the lower extremity with portable vascular ultrasonography can accurately detect deep venous thrombosis in the emergency department. Ann
Emerg Med. 56(6):601-10, 2010 Dec.

6.  Gibson NS. Schellong SM. Kheir DY. Beyer-Westendorf J. Gallus AS. McRae S. Schutgens RE. Piovella F. Gerdes VE. Buller HR. Safety and sensitivity of two ultrasound strategies in patients with clinically suspect-
ed deep venous thrombosis: a prospective management study. J Thromb Haemost. 7(12):2035-41, 2009 Dec.

m&
e

=l dljg



Diagnosis of Suspected First Deep Vein

Thrombosis of Lower Extremity 185

Evidence to recommendation framework 21

Question 21: In patients with a high pretest probability of first lower extremity DVT and initial CUS negative, should we use D-Dimer in-
stead of rule out without further investigation?

Population: Patients with suspected first lower extremity DVT, with high clinical pretest probability and initial CUS negative
Diagnostic test: d-dimer

Comparison: No testing

Setting: Outpatients

Perspective: Public health

CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

Estimate pre-test probability of prevalence of proximal DVT:
- 53% (44 -61%)

Risk estimates for undesirable outcomes

Incidence Incidence .
Outcome (treated) (untreated) \We”panel con5|dheresd agequatei the use of
- ells criteria in the Saudi population.

Z  Isthe No Probably ~Uncertain Probably — Yes | Varies Fatal pulmonary embolism 0.3% 1.9% pop
—
o problem a No Yes Nonfatal pulmonary embolism 1.4% 9.3% The panel agreed that the estimates of risk
@  priority? - .
& priority O o . O m 0O Fatal bleeding 0.3% presented also could apply for the Saudi

Nonfatal intracranial bleeding 2.1% - population.

Nonfatal non-intracranial bleeding 0.1%

Venographic mortality 0.03%

Propagation to proximal veins - 21.4%

(distal DVT)

Estimate incidence for 3 months
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CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
What is the N
[ H
overall included | Since there are no evidence specific for
certainty of  sdies  Verylow  Low  Moderate High the KSA, panel members assumed that
th'? ” O 0O O O the values on outcomes should be
evidence? ' probably similar than in other populations.
The panel highlighted that there are a
Is there need for studies of values and
important No evidence specific for the Middle East setting identified. preferences in the KSA setting.
uncertainty Possibly ~ Probablyno  No
about how Important important  important  important  No known i o For single proximal CUS testing, as de-
much uncertainty  uncertainty  uncertainty uncertainty undesirable : Importance and estimate utility values for outcomes scribed in question 18. 51 patients per
conle o variabilty  or variability  or variability or variability outcomes | [~Outcome Utility (range) | Importance qu 1P P
Salui the O O O O 1000 tested would be incorrectly classi-
2 main Death 0 Critical fied as not having DVT (false negatives).
£ | outcomes? Nonfatal Intracranial Bleed (severe) 0.1-0.51 Critical The probability of having DVT after a
W Nonfatal Intracranial Bleed (moderate) 0.29-0.77 Critical negative testis 10.1%. Not treating these
= , . — individuals would result in additional 0.82
w  Arethe Nonfatal Intracranial Bleed (mild) 0.47-0.94 Critical d43.67 fatal and tatal oul
2 desirable No Probably —Uncertain Probably ~ Yes | Varies Nonfatal Pul Emboi 063 Critical and 3.5/ fatal and non-iatal pulmonary
= anticipated No Yes onfatal Pulmonary Embolism : ritica embolism per 1000 patients tested.
< effects O 0O 0 0 X 0 Major bleed 0.44-0.84 Critical
= large? Among those individuals with initial prox-
E Assumptions (outcomes): imal CUS negative and D-dimer (ELISA)
= - Major bleeding equivalent to pulmonary embolism negative, only 3 patients per 1000 tested
® Arzthg bl ‘ o - Intracranial bleed (overall): 2 to 3 times worse than major bleed or pulmo- would be classified as false negatives.
la.l::ti sisplzede No Proll\)libly Uncertain Proybeibly Yes Varies nary embolism The probability of having DVT after prox-
effects O O O O ® O - DVT treatment generally well accepted imal CUS and D-dimer negatives is
small? ) 1.47%. Not treating these individuals
would result only in additional 0.05 and
Are the 2.16 fatal and non-fatal pulmonary embo-
desirable lism per 1000 patients tested. However,
effects No  Probably ~Uncertain Probably ~ Yes | Varies 301 patients would present a positive D-
large No Yes dimer test, requiring further evaluation.
relative to O O O o O
undesirable
effects?
=
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CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
Are the No Probably  Uncertain  Probably ~ Yes Varies
resources No Yes ,
w  required O O O 0 @ O No evidence found
S small?
S
S Isthe o , ,
@ incremental No Probably ~Uncertain Probably ~ Yes | Varies With this strategy, 511 D-dimer tests would be required per 1000
= costsmall No Yes No evidence found patients.
relativetothe = [0 [ O O @ 0O
net benefits?
b What “{ou'd Increased  Probably Uncertain Probably Reduced
5 increased reduced i
3 2‘:‘ thheea:mpact No evidence found
“ inequities? O O O u M O
=
% Lscille :; [.:)tII:n No  Probably  Uncertain  Probably ~ Yes Varies
E o k e‘; No Yes No evidence found
§ stakeholders? 0o O u X O
<
> .
5 Is the option No Probably  Uncertain  Probably ~ Yes Varies
= feasible to No Yes No evidence found
< implement? o o O O o O
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Balance of consequences Undesirable consequences Undesirable consequences prob- The balance between Desirable consequences Desirable consequences
clearly outweigh ably outweigh desirable and undesirable conse- probably outweigh clearly outweigh
desirable consequences desirable consequences quences undesirable consequences undesirable consequenc-
in most settings in most settings is closely balanced or uncertain in most settings es
in most settings
O O O O
Type of recommendation We recommend against We suggest not offering We suggest offering We recommend offering
offering this option this option this option this option
O O O
Recommendation (text) The Ministry of Health of Saudi Arabia panel recommends additional testing with D-dimer rather than no further testing in patients with a high pretest probability of first

lower extremity DVT and initial negative proximal CUS. (Strong recommendation, Low quality of evidence)

Justification The panel considered the rate of false negatives and the probability posttest negative high to recommend the use of proximal CUS as a stand alone test to rule out DVT in
patients with high clinical pretest probability of DVT. Additional testing is required

Subgroup considerations

Implementation -
considerations

Monitoring and evaluation

Research priorities -
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Evidence Profile Table for Studies Assessing Compression Ultrasound in Patients with Suspected First Lower Extremity DVT:

Should Compression Ultrasound Be Used to Diagnose or to Rule Out DVT?

Population: Patients with suspected first lower extremity DVT

Intervention: Proximal Compression Ultrasound

Comparison: Recurrent VTE during 3 months follow up

Outcome: DVT

Diagnostic test accuracy *

Pooled sensitivity

90.3% (95%Cl: 88.4% to 92%)

Pooled specificity

97.8% (95%Cl: 97% to 98.4%)

Factors that may decrease quality of evidence

Effect per 1000 patients, according to

Study Quality of different clinical pre-test probabilities
Outcome ) ) Importance
design Risk of . . » Publication Evidence 5% 17% (mod- 53%
X Inconsistency Indirectness Imprecision X i
bias bias (low) erate) (high)
True positives . .
] . Systematic review of Not o s @00 45 154 479
(patients without . Serious Serious None Undetected CRITICAL
VT management cohorts serious low (44 to 46) |[(150 to 156)] (469 to 488)
and of accuracy studies
False negatives
atients incorrect! Systematic review of Not 5 16 51
(P . Y . Serious® Serious® None Undetected ®®ee CRITICAL
classified as not management cohorts serious low (6to4) (20 to 14) (61 to 42)
having DVT) and of accuracy studies
[True negatives . .
I ) Systematic review of Not . s o000 929 812 460
(patients without . Not Serious Serious None Undetected CRITICAL
bVT) management cohorts | serious moderate | (922 to 935) |(805 to 817)] (456 to 462)
and of accuracy studies
False positives
atients incorrect! Systematic review of Not 21 18 10
(p = K Y . Not Serious* Serious None Undetected ®o00 CRITICAL
classified as having management cohorts serious moderate (28 to 15) (25 to 13) (14 to 8)
DVT) and of accuracy studies
m
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Footnotes:

! Data obtained from a meta-analysis with 22 studies evaluating compression ultrasonography alone (Goodacre 2006)

% Higher sensitivity observed in studies with higher prevalence.

* Accuracy studies included in the meta-analysis, which may increase the specificity estimate. Median prevalence of DVT: 48%, results tend to be more applicable for high risk individuals
* Estimates consistent with estimates from similar studies
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Antithrombotic Therapy and Prevention of Thrombosis, 9th ed: American College of Chest Physicians Evidence-Based Clinical Practice Guidelines. Chest. 2012 Feb;141(2 Suppl):e3515-418S.
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109(1):137-45, 2013 Jan.
Kory PD. Pellecchia CM. Shiloh AL. Mayo PH. DiBello C. Koenig S. Accuracy of ultrasonography performed by critical care physicians for the diagnosis of DVT. Chest. 139(3):538-42, 2011 Mar.

5. Crisp JG. Lovato LM. Jang TB. Compression ultrasonography of the lower extremity with portable vascular ultrasonography can accurately detect deep venous thrombosis in the emergency department. Ann
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Evidence Profile Table for Studies Assessing Highly Sensitive D-Dimer in Patients with Suspected First Lower Extremity DVT:
Should Highly Sensitive D-Dimer Be Used to Rule Out DVT?
Population: Patients with suspected first lower extremity DVT, high clinical pretest probability and proximal CUS negative
Intervention: D-Dimer (ELISA)
Comparison: Recurrent VTE during 3 months follow
Diagnostic test accuracy
Pooled sensitivity 94% (95%Cl: 93% to 95%)
Pooled specificity 45% (95%Cl: 44% to 46%)
Effect per 511 patients (equivalent to
Factors that may decrease quality of evidence i s . s (‘ i
Study Quality of patients with CUS negative per 1000)
Outcome ) ) Importance
design Risk of ) ) . Publication Evidence Proportion of patients with high pretest
. Inconsistency Indirectness Imprecision i o )
bias bias probability and CUS negative: 10.06%
True positives 48 CRITICAL
(patients with DVT) Systematic reviews of (46 o 49)
management cohorts | Not Seri-
& . Not Serious" Serious’ None Undetected o000
False negatives and of accuracy studies ous moderate 3
(patients incorrectly classified as not CRITICAL
R (3to 4)
having DVT)
True negatives s . . ‘ 207 CRITICAL
(patients without DVT) ystematic rewe\;vs ° Not Seri (202 to 211)
management cohorts ot Seri-
& . Not Serious" Serious” None Undetected ®000
False positives and of accuracy studies ous moderate 553
(patients incorrectly classified as not CRITICAL
. (248 to 257)
having DVT)
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Footnotes:

! Estimates consistent with estimates from similar ELISA methods. Similar estimates for different clinical pretest probability.

% Accuracy studies included in the meta-analysis, which may increase the specificity estimate
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3. Schouten HJ. Geersing GJ. Koek HL. Zuithoff NP. Janssen KJ. Douma RA. van Delden JJ. Moons KG. Reitsma JB. Diagnostic accuracy of conventional or age adjusted D-dimer cut-off values in older patients with
suspected venous thromboembolism: systematic review and meta-analysis. BMJ. 346:f2492, 2013.
Der Sahakian G. Claessens YE. Allo JC. Kansao J. Kierzek G. Pourriat JL. Accuracy of D-Dimers to Rule Out Venous Thromboembolism Events across Age Categories. emerg. med. int.. 2010:185453, 2010
Elias-Hernandez T, Otero-Candelera R, Fernandez-Jiménez D, Jara-Palomares L, Jiménez-Castro V, Barrot-Cortés E. [Clinical usefulness of three quantitative D-dimers tests in outpatients with suspected deep
vein thrombosis]. Rev Clin Esp. 2012 May;212(5):235-41.

6. Douma RA. Tan M. Schutgens RE. Bates SM. Perrier A. Legnani C. Biesma DH. Ginsberg JS. Bounameaux H. Palareti G. Carrier M. Mol GC. Le Gal G. Kamphuisen PW. Righini M. Using an age-dependent D-dimer
cut-off value increases the number of older patients in whom deep vein thrombosis can be safely excluded. Haematologica. 97(10):1507-13, 2012 Oct.
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Evidence to recommendation framework 22

Question 22: In patients with high pretest probability of first lower extremity DVT, D-dimer (ELISA) positive and CUS negative, should we
repeat proximal CUS instead of venography?

Population: Patients with suspected first lower extremity DVT, with high clinical pretest probability, CUS negative and D-dimer positive
Diagnostic test: repeat CUS in 1 week

Comparison: venography

Setting: Outpatients

Perspective: Public health

CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

Estimate pre-test probability of prevalence of proximal DVT:
- 53% (44 -61%)

Risk estimates for undesirable outcomes

Incidence Incidence .
Outcome (treated) (untreated) \We”panel con5|dheresd agequatei the use of
- ells criteria in the Saudi population.

Z  Isthe No Probably ~Uncertain Probably — Yes | Varies Fatal pulmonary embolism 0.3% 1.9% pop
—
o problem a No Yes Nonfatal pulmonary embolism 1.4% 9.3% The panel agreed that the estimates of risk
@  priority? - .
& priority O o . O m 0O Fatal bleeding 0.3% presented also could apply for the Saudi

Nonfatal intracranial bleeding 2.1% - population.

Nonfatal non-intracranial bleeding 0.1%

Venographic mortality 0.03%

Propagation to proximal veins - 21.4%

(distal DVT)

Estimate incidence for 3 months
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CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
What is the !
overall ,-,,szed Since there are no evidence specific for
certainty of studies | Very low Low Moderate  High the KSA, panel members assumed that
this O O O O the values on outcomes should be
evidence? * probably similar than in other populations.
The panel highlighted that there are a
Is there need for studies of values and
important No evidence specific for the Middle East setting identified. preferences in the KSA setting.
uncertai nty Possibly ~ Probably no No .
about how Important  important important  important  No known i o after a contrast venography negative, the
much uncertainty  uncertainty  uncertainty uncertainty undesirable Importance and estimate utility values for outcomes probability of having recurrent venous
people or variabilty - or variabily o variabilty or variability - outcomes Outcome Utility (range) Importance thromboembolism during 3 months follow
. value the O O O O Seat ; Cical of up is 1.2% (95%CI 0.2% to 4.4%)
Z  main (Moderate quality of evidence).
= . outcomes? Nonfatal Intracranial Bleed (severe) 0.1-0.51 Critical
S Nonfatal Intracranial Bleed (moderate) 0.29-0.77 Critical Fgr rep eat|ng proximal CUS in P?“ef‘t?‘.
= with high clinical pretest probability, initial
w | Arethe Nonfatal Intracranial Bleed (mild) 0.47-0.94 Critical CUS negative and D-dimer positive, only
2 desirable No Probably  Uncertain Probably — Yes Varies Nonfatal Pulmonary Embolism 063 Critical one study was identified in the systematic
= anticipated No Yes Maior biead 0z 4'_ 08a Critical review. In this study, the prevalence of
< effects O O O 0O 0O I ' ' DVT was 59.5% and the post-test
< large? probability was 2.8% (95%Cl 0.1% to
= Assumptions (outcomes): 12.5%) (ref) (Low quality of evidence)
w
E Are the - Major bleeding equivalent to pulmonary embolism Venography is considered reference

. . - Intracranial bleed (overall): 2 to 3 times worse than major bleed or pulmo-  standard for DVT, however it is subject to
undesirable No Probably ~Uncertain Probably ~ Yes | Varies ) . v
anticipated No Yes nary embolism a considerably variation. Although often

- DVT treatment generally well accented considered as 100%, posttest probability
effects = = O oo o g y P of a positive test cannot be estimated with

small? ! .
confidence. There are no studies
evaluating Venography in patients with

Are the low risk for DVT. Additionally, venography

desirable is associated with 1 to 4% of incidence of

effects No Probably —Uncertain Probably —Yes | Varies adverse reactions to contrast media,
large No Yes including dizziness and nausea, severe
relative to O @ O O O O allergic reaction in 0 to 0.4% and post-
undesirable i venography DVT in 0 to 2% of patients
effects?
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CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
Are the No Probably  Uncertain  Probably ~ Yes Varies
resources No Yes .
w | required O O O I & 0 No evidence found
S small?
w
&
3 Is the
g Incremental No. Frobaby  Uncertain Probatly  Yes | Varies Contrast venography is a costly intervention compared to proxi-
@ | costsmall No Yes No evidence found L CUS grapny y p p
relativetothe = [0 [ O O @ O
net benefits?
= \é\ghtaht e“;;mgct Increased Probably Uncertain Probably Reduced : Varies
g on healthp increased reduced No evidence found
“ inequities? O . O O @ 0O
=
% Lscille :; [.:)tII:n No  Probably  Uncertain  Probably ~ Yes Varies
= b ke‘))l No Yes No evidence found
& stakeholders? 0o O O X 0O
<<
> "
5 Is the °pt|°n No Probably  Uncertain  Probably ~ Yes Varies
2 feasible to No Yes No evidence found Technology is not widely available for contrast venography
< implement? o o O O m O
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Balance of consequences Undesirable consequences Undesirable consequences prob- The balance between Desirable consequences Desirable consequences
clearly outweigh ably outweigh desirable and undesirable conse- probably outweigh clearly outweigh
desirable consequences desirable consequences quences undesirable consequences undesirable consequenc-
in most settings in most settings is closely balanced or uncertain in most settings es
in most settings
O O O O
Type of recommendation We recommend against We suggest not offering We suggest offering We recommend offering
offering this option this option this option this option
O O O

Recommendation (text) The Ministry of Health of Saudi Arabia panel recommends to repeat proximal CUS In one week over performing venography in patients with a high pretest probability of first
lower extremity DVT and initial proximal CUS negative and D-dimer positive

Justification The panel considered contrast venography an expansive, potentially harmful and difficult to implement alternative for a situations when there are no clear benefit estab-
lished. (Strong recommendation, Low quality of evidence)

Subgroup considerations

Implementation CT venography is more increasingly being in use and is more familiar to physicians.
considerations

Monitoring and evaluation

Research priorities
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Evidence Profile Table for Studies Assessing Venography in Patients with Suspected First Lower Extremity Deep Vein Thrombosis (DVT):

Should Venography Be Used to Rule Out DVT?

Population: Patients with suspected first lower extremity DVT and negative result for contrast venography
Outcome: Recurrent venous thromboembolism during 3 months follow-up

Diagnostic test accuracy

Pooled sensitivity Not Available
Pooled specificity Not Available
Accuracy1 98.8% (95% Cl: 95.6% to 99.8%)
No. of studies Factors that may decrease quality of evidence
Study Quality of - 5
Outcome (No. of pa- desi Risk of Publication Evidence? Post-test probability of negative test Importance
i 1en Inconsistenc Indirectness Imprecision videnc
tients) bias i : bias
[Venous thrombo- )
X 1 Study Single-arm pro- 3 . . PPPO
lembolism (3 . . Serious None Not Serious Not Serious | Undetected 1.2% (0.2 to 4.4%) CRITICAL
(160 patients) | spective cohort moderate
months)
study
Footnotes:

!Individuals with normal venography and without venous thromboembolism during 3 months follow-up.
? Judgement according to the original systematic review; no additional study had been identified.
®Prevalence of DVT in original population not specified

“ Only one study identified, not allowing adequate assessment of inconsistency and publication bias.

References:
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Antithrombotic Therapy and Prevention of Thrombosis, 9th ed: American College of Chest Physicians Evidence-Based Clinical Practice Guidelines. Chest. 2012 Feb;141(2 Suppl):e3515-418S.
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Evidence Profile Table for Studies Assessing Serial Compression Ultrasound (CUS) in Patients with Suspected First Lower Extremity Deep Vein Thrombosis (DVT):

Should Serial CUS be Used to Rule Out DVT in patients with high pretest probability and D-Dimer (ELISA) positive?

Population: Patients with suspected first lower extremity DVT and high clinical pretest probability
Test result: D-dimer positive (ELISA) and Serial CUS negative.
Outcome: Recurrent venous thromboembolism during 3 months follow-up

Diagnostic test accuracy

Pooled sensitivity Not Available
Pooled specificity Not Available
No. of studies Factors that may decrease quality of evidence Post-test
Study Quality of .
Outcome (No. of pa- i Publicati i q Prevalence |probability of | Importance
) design . . : ) - ublication | Evidence .
tients) Risk of bias | Inconsistency Indirectness | Imprecision blas negative test
Venous thromboem- .
) 1 Studies X X 5 X Yo Yete) 2.8%
bolism X Management | Not Serious Not serious Serious Very Serious | Undetected 59.5% CRITICAL
(279 patints) low (0.1t0 12.5%)
(3 months) Cohort
Footnotes:

! Judgement according to the original systematic review; no additional study had been identified.

References:

1. Schutgens REG, Ackermark P, Haas FJLM , et al . Combination of a normal D-dimer concentration and a non-high pretest clinical probability score is a safe strategy to exclude deep venous throm-
bosis . Circulation . 2003 ; 107 (4 ): 593 - 597
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Evidence to recommendation framework 23

Question 23: In patients with a high pretest probability of first lower extremity DVT and serial CUS negative, should we perform venogra-
phy instead of rule out without further investigation?

Population: Patients with suspected first lower extremity DVT, with high clinical pretest probability and initial CUS negative
Diagnostic test: venography

Comparison: No testing

Setting: Outpatients

Perspective: Public health

CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

Estimate pre-test probability of prevalence of proximal DVT:
- 53% (44 -61%)

Risk estimates for undesirable outcomes

Incidence Incidence .
Outcome (treated) (untreated) \We”panel con5|dheresd agequatei the use of
- ells criteria in the Saudi population.

Z  Isthe No Probably ~Uncertain Probably — Yes | Varies Fatal pulmonary embolism 0.3% 1.9% pop
—
@ problem a No Yes i 9 . .
g priority” O O O 0 ® 0O Nonfatal pulmonary embolism 1.4% 9-3% The panel agreed that the estimates of risk
a P ’ Fatal bleeding 0.3% presented also could apply for the Saudi

Nonfatal intracranial bleeding 2.1% - population.

Nonfatal non-intracranial bleeding 0.1%

Venographic mortality 0.03%

Propagation to proximal veins - 21.4%

(distal DVT)

Estimate incidence for 3 months
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CRITERIA : JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
What is the o | Since there are no evidence specific for
overall included | the KSA, panel members assumed that
Ce.l'talnw of studies Very low Low Moderate  High the values on outcomes should be
thl§ O O O O probably similar than in other populations.
evidence? i The panel highlighted that there are a
need for studies of values and
Is there preferences in the KSA setting.
important No evidence specific for the Middle East setting identified. ,
uncertainty Possibly  Probablyno  No After a ‘c‘ontrast vgnography negative, the
about how Important  important  important  important  No known ) o probability of having recurrent venous
much uncertainty  uncertainty  uncertainty uncertainty undesirable Importance and estimate utility values for outcomes thromboembolism during 3 months follow
pe Opl e or variability or variability or variability or variability outcomes Outcome Utility (range) Importance of up is 1.2% (95%C| 0.2% to 4_4%)
% . ;
0 ‘,ﬁal?: the O O O O Death 0 Critcal (Moderate quality of evidence).
o
£ outcomes? Nonfatal Intracranial Bleed (severe) 0.1-0.51 Critical For serial proximal CUS in patients with
W Nonfatal Intracranial Bleed (moderate) 0.29-0.77 Critical h'gh.CI'n'Cal pretes.t'pro.b abilty, four !
= studies were identified in the systematic
w Are the Nonfatal Intracranial Bleed (mild) 0.47-0.94 Critical review. In these studies, the pooled
desirable No Probably —Uncertain Probably — Yes | Varies - — prevalence of DVT was 36.4% and the
n i
=  anticipated No Yes '\Nﬂopfat;zll Pglmonary Embolism i 42'6% o gr!t!ca: probability of DVT post-negative serial
< effects O O O O 0O ajoroiee Sl rilica CUS was 0.9% (95%CI 0.2% to 2.8%)
< large? Cate-hoek 2009, MacLean 2012 (Moderate quality of evidence)
=
Lu25 Assumptions (outcomes): Venography is considered reference
w Are the Maior blecdi valent o pul boli standard for DVT, however it is subject to
desirabl No Probably Uncertain Probably  Yes | Vark ) ajor bieeding equilvalent fo puimonary embolism a considerably variation. Although often
::tisisplzraie de o Propably  Uncertan  Protably  Yes | Varies - Intracranial bleed (overall): 2 to 3 times worse than major bleed or pulmo- | considered as 100%, posttest probability
effects n n 0 00 n nary embolism of af%osmve _lt_(;st cannot betezpmated with
small? - DVT treatment generally well accepted contigence. There are no siudies
evaluating Venography in patients with
low risk for DVT. Additionally, venography
Are the is associated with 1 to 4% of incidence of
desirable adverse reactions to contrast media,
effects No Probably ~Uncertain Probably ~Yes | Varies including dizziness and nausea, severe
large No Yes allergic reaction in 0 to 0.4% and post-
relative to X O O O O O venography DVT in 0 to 2% of patients
undesirable :
effects?
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CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
Are the No Probably  Uncertain  Probably ~ Yes Varies
resources No Yes .
w | required O O O . m O No evidence found
S small?
w
&
3 Is the
g Incremental No. Prbably  Uncetin Probably  Yes | Varis Contrast venography is a costly intervention compared to proxi-
@ | costsmall No Yes No evidence found oleUs grapny y p p
relativetothe = [0 [ O O @ O
net benefits?
= \é\ghtaht e“;;mgct Increased Probably Uncertain Probably Reduced : Varies
g on healthp increased reduced No evidence found
“ inequities? O . O O @ 0O
=
% Lscille :; [.:)tII:n No  Probably  Uncertain  Probably ~ Yes Varies
= b ke‘))l No Yes No evidence found
& stakeholders? 0o O O X 0O
<<
> "
5 Is the °pt|°n No Probably  Uncertain  Probably ~ Yes Varies
2 feasible to No Yes No evidence found Technology is not widely available for contrast venography
< implement? o o O O m O
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Balance of consequences Undesirable consequences Undesirable consequences prob- The balance between Desirable consequences Desirable consequences
clearly outweigh ably outweigh desirable and undesirable conse- probably outweigh clearly outweigh
desirable consequences desirable consequences quences undesirable consequences undesirable consequenc-
in most settings in most settings is closely balanced or uncertain in most settings es
in most settings
O O O O
Type of recommendation We recommend against We suggest not offering We suggest offering We recommend offering
offering this option this option this option this option
O O O

Recommendation (text)

The Ministry of Health of Saudi Arabia panel recommends no further testing rather than venography in patients with high pretest probability of first lower extremity DVT and
negative serial proximal CUS. (Strong recommendation, Moderate level of evidence)

Justification

The panel considered contrast venography an expansive, potentially harmful and difficult to implement alternative for a situations when there are no clear benefit estab-
lished. Posttest probabilities after the preferred strategy was considered acceptable by the panel members.

Subgroup considerations

Implementation
considerations

Monitoring and evaluation

Research priorities
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Evidence Profile Table for Studies Assessing Venography in Patients with Suspected First Lower Extremity Deep Vein Thrombosis (DVT):

Should Venography Be Used to Rule Out DVT?

Population: Patients with suspected first lower extremity DVT and negative result for contrast venography
Outcome: Recurrent venous thromboembolism during 3 months follow-up

Diagnostic test accuracy

Pooled sensitivity Not Available
Pooled specificity Not Available
Accuracy1 98.8% (95% Cl: 95.6% to 99.8%)
No. of studies Factors that may decrease quality of evidence
Study Quality of . .
Outcome (No. of pa- desi Risk of Publication Evidence? Post-test probability of negative test Importance
i 1en Inconsistenc Indirectness Imprecision videnc
tients) bias i : bias
[Venous thrombo- .
i 1 Study Single-arm pro- 3 . 2 PODO
lembolism (3 . . Serious None Not Serious Not Serious | Undetected 1.2% (0.2 to 4.4%) CRITICAL
(160 patients) | spective cohort moderate
months)
study
Footnotes:

!Individuals with normal venography and without venous thromboembolism during 3 months follow-up.
? Judgement according to the original systematic review; no additional study had been identified.
®Prevalence of DVT in original population not specified

*Only one study identified, not allowing adequate assessment of inconsistency and publication bias.

References:

1. HullR, Hirsh J, Sackett DL, Taylor DW, Carter C, Turpie AG, Powers P, Gent M. Clinical validity of a negative venogram in patients with clinically suspected venous thrombosis. Circulation. 1981 Sep;64(3):622-5.

2. Bates SM, Jaeschke R, Stevens SM, Goodacre S, Wells PS, Stevenson MD, Kearon C, Schunemann HJ, Crowther M, Pauker SG, Makdissi R, Guyatt GH; American College of Chest Physicians. Diagnosis of DVT:
Antithrombotic Therapy and Prevention of Thrombosis, 9th ed: American College of Chest Physicians Evidence-Based Clinical Practice Guidelines. Chest. 2012 Feb;141(2 Suppl):e3515-418S.

m&
RO

=l dljg



Diagnosis of Suspected First Deep Vein

Thrombosis of Lower Extremity 204

Evidence Profile Table for Studies Assessing Serial Compression Ultrasound (CUS) in Patients with Suspected First Lower Extremity Deep Vein Thrombosis (DVT):

Should Serial CUS be Used to Rule Out DVT in patients with high pretest probability?

Population: Patients with suspected first lower extremity DVT and high clinical pretest probability
Intervention: Serial CUS
Outcome: Recurrent venous thromboembolism during 3 months follow-up

Diagnostic test accuracy

Pooled sensitivity Not Available
Pooled specificity Not Available
No. of studies Factors that may decrease quality of evidence Pretest proba- Post-test
Study Quality of . -
Outcome (No. of pa- i Publicati i a bility (preva- |probability of | Importance
] design . . . . . ublication I Evidence )
tients) Risk of bias | Inconsistency Indirectness | Imprecision blas lence) negative test
Venous thromboem-
) 4 study X X i X OO0 0.9%
bolism . Management | Not Serious Not serious Not Serious Serious Undetected 36.9% CRITICAL
(291 patients) moderate (0.2 to 2.8%)
(3 months) Cohort

Footnotes:
! Judgement according to the original systematic review; no additional study had been identified.

References:
1. Bates SM, Kearon C, Crowther M, et al . A diagnostic strategy involving a quantitative latex D-dimer assay reliably excludes deep venous thrombosis . Ann Intern Med . 2003 ; 138 ( 10 ): 787 - 794.

2. Ruiz-Giménez N, Friera A, Artieda P, et al . Rapid D-dimer test combined a clinical model for deep vein thrombosis. Validation with ultrasonography and clinical follow-up in 383 patients . Thromb Hae-
most . 2004 ; 91 (6 ): 1237 - 1246 .

3.  Kearon C, Ginsberg JS, Douketis J, et al . A randomized trial of diagnostic strategies after normal proximal vein ultrasonography for suspected deep venous thrombosis: D-dimer testing compared with
repeated ultrasonography . Ann Intern Med . 2005 ; 142 ( 7 ): 490 — 496.

4. Dewar C, Selby C, Jamieson K, Rogers S. Emergency department nurse-based outpatient diagnosis of DVT using an evidence-based protocol . Emerg Med J . 2008 ; 25 (7 ): 411 - 416 .
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Evidence to recommendation framework 24

Question 24: In patients with a high pretest probability of first lower extremity DVT, DD negative and a proximal CUS negative, should we
should we perform venography instead of rule out without further investigation?

Population: Patients with suspected first lower extremity DVT, with high clinical pretest probability and initial CUS negative
Diagnostic test: venography

Comparison: No testing

Setting: Outpatients

Perspective: Public health

CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

Estimate pre-test probability of prevalence of proximal DVT:
- 53% (44 -61%)

Risk estimates for undesirable outcomes

Incidence Incidence .
Outcome (treated) (untreated) \We”panel con5|dheresd agequatei the use of
- ells criteria in the Saudi population.

Z  Isthe No Probably  Uncertain Probably — Yes | Varies : |Fatal pulmonary embolism 0.3% 1.9% pop
-
2 problem a No Yes Nonfatal pulmenary embolism 1.4% 9.3% The panel agreed that the estimates of risk
@ : priority? ; ;
&  priority o 0O O o X 0O Fatal bleeding 0.3% presented also could apply for the Saudi

Nonfatal intracranial bleeding 2.1% - population.

Nonfatal non-intracranial bleeding 0.1%

Venographic mortality 0.03%

Propagation to proximal veins - 21.4%

(distal DVT)

Estimate incidence for 3 months
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CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
What is the Since there are no evidence specific for
overall the KSA, panel members assumed that
certainty of Low Moderate  High the values on outcomes should be
this 0 0 probably similar than in other populations.
evidence? The panel highlighted that there are a
need for studies of values and
Is there preferences in the KSA setting.
i No evi ific for the Middle East setting identified. Lo )
Ln:\gz::mty sty Py 1o o0 evidence specific for the Middle East setting identified As described in the questlo_n 6, after a
about how Important  important important  important  No known Importance and estimate utility values for outcomes Contras.t.venOgraphy negative, the
much uncertainty ~ uncertainty  uncertainty uncertainty undesirable Y probability of h‘avmg rgcurrent venous
people or variability ~ or variability or variability or variability outcomes Outcome Utility (range) Importance thromboembolism during 3 months follow
| [ 0 O — of upis 1.2% (95%Cl 0.2% to 4.4%). (ref)
2 ‘,ﬁal?: the Death 0 Critical (Moderate quality of evidence).
S) 2 Nonfatal Intracranial Bleed (severe) 0.1-0.51 Critical
g outcomes” Nonfatal Intracranial Bleed (moderate) 0.29-0.77 Critical Venography is considered reference
w ' ) standard for DVT, however it is subject to
= Are the Nonfatal Intracranial Bleed (mild) 0.47 -0.94 Critical a considerably variation. Although often
©  desirable No Probably Uncertain Probably ~ Yes | Varies Nonfatal Pulmonary Embolism 063 Critical considered as 100%, posttest probability
2 anticipated No Yes Mai — of a positive test cannot be estimated with
o ajor bleed 0.44-0.84 Critical fid T 0
<  effects O O O O 0O confidence. There are no studies
s | large? ' Cate-hoek 2009, MacLean 2012 evaluating Venography in patients with
il low risk for DVT. Additionally, venography
o Assumptions (outcomes): is associated with 1 to 4% of incidence of
Z Maior bleedi valent o oul bol adverse reactions to contrast media,
= Arethe . . ajor bieeding equivalent to puimonary emoolism including dizziness and nausea, severe
undesirable  No Probably Uncertain Probably  Yes | Varies - Intracranial bleed (overall): 2 to 3 times worse than major bleed or pulmo- allergic reaction in 0 to 0.4% and post-
a|f1ft|0|pated No ves nary embolism venography DVT in 0 to 2% of patients.
X
¢ eﬁlt: = = O oo - DVT treatment generally well accepted ) )
smallt As reported in question 21, among those
individuals with initial proximal CUS
negative and D-dimer (ELISA) negative,
Are the only 3 patients per 1000 initially tested in
desirable ) the population would be classified as false
effects large No  Probably ~ Uncertain  Probably — Yes Varies negatives. The probability of having DVT
relative to No Yes after proximal CUS and D-dimer negatives
udesiple & X O 0O O 0O is 1.47%. Not treating these individuals
effects? would result only in additional 0.05 and

2.16 fatal and non-fatal pulmonary
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CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

embolism per 1000 patients tested. (Low
quality of evidence)
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CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
Are the No Probably  Uncertain  Probably ~ Yes Varies
resources No Yes No evi ;
w | required 0 evidence found
2 A OO O O ® O
> ?
2
3 Is the
§  incrementa No- Propedly: Uncertan Projedly - Yes Vartes Contrast venography is a costly intervention compared to proxi-
©  costsmall No Yes No evidence found mal CUS
relativetothe = 0 O O O .
net benefits?
= ‘l;\:ahtal:e“;;mgct Increased  Probably Uncertain Probably Reduced §Varies
g on healthp increased reduced No evidence found
“ inequities? O O O O © O
>
S Isthe option )
o accentable No Probably  Uncertain  Probably ~ Yes Varies
E b ke'; No Yes No evidence found
§ stakeholders? O o O O MO
<<
> .
5 Is the °pt|°n No Probably  Uncertain  Probably ~ Yes Varies
2 feasible to No Yes No evidence found Technology is not widely available for contrast venography
< implement? o ad O O = 0O
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Balance of consequences Undesirable consequences Undesirable consequences prob- The balance between Desirable consequences Desirable consequences
clearly outweigh ably outweigh desirable and undesirable conse- probably outweigh clearly outweigh
desirable consequences desirable consequences quences undesirable consequences undesirable consequenc-
in most settings in most settings is closely balanced or uncertain in most settings es
in most settings
O O O O
Type of recommendation We recommend against We suggest not offering We suggest offering We recommend offering
offering this option this option this option this option
O O O

Recommendation (text) The Ministry of Health of Saudi Arabia panel recommends no further testing rather than venography in patients with high pretest probability of first lower extremity DVT, D-
dimer (ELISA) negative and proximal CUS negative. (Strong recommendation, Low level of evidence)

Justification The panel considered contrast venography an expansive, potentially harmful and difficult to implement alternative for a situations when there are no clear benefit estab-
lished. Posttest probabilities after the preferred strategy was considered acceptable by the panel members.

Subgroup considerations

Implementation
considerations

Monitoring and evaluation

Research priorities

m&
e

=l dljg



Diagnosis of Suspected First Deep Vein

Thrombosis of Lower Extremity 210

Evidence Profile Table for Studies Assessing Venography in Patients with Suspected First Lower Extremity Deep Vein Thrombosis (DVT):

Should Venography Be Used to Rule Out DVT?

Population: Patients with suspected first lower extremity DVT and negative result for contrast venography
Outcome: Recurrent venous thromboembolism during 3 months follow-up

Diagnostic test accuracy

Pooled sensitivity Not Available
Pooled specificity Not Available
Accuracy1 98.8% (95% Cl: 95.6% to 99.8%)
No. of studies Factors that may decrease quality of evidence
Study Quality of . .
Outcome (No. of pa- desi Risk of Publication Evidence? Post-test probability of negative test Importance
i 1en Inconsistenc Indirectness Imprecision videnc
tients) bias i : bias
[Venous thrombo- .
i 1 Study Single-arm pro- 3 . 2 PODO
lembolism (3 . . Serious None Not Serious Not Serious | Undetected 1.2% (0.2 to 4.4%) CRITICAL
(160 patients) | spective cohort moderate
months)
study
Footnotes:

!Individuals with normal venography and without venous thromboembolism during 3 months follow-up.
? Judgement according to the original systematic review; no additional study had been identified.
®Prevalence of DVT in original population not specified

*Only one study identified, not allowing adequate assessment of inconsistency and publication bias.

References:

1. HullR, Hirsh J, Sackett DL, Taylor DW, Carter C, Turpie AG, Powers P, Gent M. Clinical validity of a negative venogram in patients with clinically suspected venous thrombosis. Circulation. 1981 Sep;64(3):622-5.

2. Bates SM, Jaeschke R, Stevens SM, Goodacre S, Wells PS, Stevenson MD, Kearon C, Schunemann HJ, Crowther M, Pauker SG, Makdissi R, Guyatt GH; American College of Chest Physicians. Diagnosis of DVT:
Antithrombotic Therapy and Prevention of Thrombosis, 9th ed: American College of Chest Physicians Evidence-Based Clinical Practice Guidelines. Chest. 2012 Feb;141(2 Suppl):e3515-418S.
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Evidence Profile Table for Studies Assessing Compression Ultrasound in Patients with Suspected First Lower Extremity DVT and D-dimer (ELISA) positive:

Should Compression Ultrasound Be Used to Diagnose or to Rule Out DVT?

Population: Patients with suspected first lower extremity DVT, high pretest probability and D-dimer (ELISA) negative

Intervention: Proximal Compression Ultrasound

Comparison: Recurrent VTE during 3 months follow up

Outcome: DVT

Diagnostic test accuracy of proximal CUS *

Pooled sensitivity

90.3% (95%Cl: 88.4% to 92%)

Pooled specificity

97.8% (95%Cl: 97% to 98.4%)

Factors that may decrease quality of evidence

Effect per 243 patients (equivalent to

danlldljg

Study Quality of | patients with D-dimer negative per 1000)
Outcome ) ) Importance
design Risk of . . . Publication Evidence Proportion of patients with high pretest
X Inconsistency Indirectness Imprecision X - ) .
bias bias probability and D-dimer negative: 13.1%
True positives . .
Systematic review of Not ) 3 D000 29
(patients without . Serious Serious None Undetected CRITICAL
management cohorts | serious low (28 to 29)
DVT) .
and of accuracy studies
False negatives
atients incorrect! Systematic review of Not 3
(p . Y . Serious® Serious® None Undetected ®®ee CRITICAL
classified as not management cohorts | serious low (3to4)
having DVT) and of accuracy studies
[True negatives . .
Systematic review of Not . s 0000 207
(patients without . Not Serious Serious None Undetected CRITICAL
management cohorts | serious moderate (205 to 208)
DVT) .
and of accuracy studies
False positives
atients incorrect! Systematic review of Not 5
(p = K Y . Not Serious* Serious None Undetected ®o00 CRITICAL
classified as having management cohorts serious moderate (3to6)
DVT) and of accuracy studies
m
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Footnotes:

! Data obtained from a meta-analysis with 22 studies evaluating compression ultrasonography alone (Goodacre 2006)

% Higher sensitivity observed in studies with higher prevalence.

* Accuracy studies included in the meta-analysis, which may increase the specificity estimate. Median prevalence of DVT: 48%, results tend to be more applicable for high risk individuals
* Estimates consistent with estimates from similar studies

References:

1. Goodacre S, Sampson F, Stevenson M, Wailoo A, Sutton A, Thomas S, Locker T, Ryan A. Measurement of the clinical and cost-effectiveness of non-invasive diagnostic testing strategies for deep vein thrombosis.
Health Technol Assess. 2006 May;10(15):1-168, iii-iv

2. Bates SM, Jaeschke R, Stevens SM, Goodacre S, Wells PS, Stevenson MD, Kearon C, Schunemann HJ, Crowther M, Pauker SG, Makdissi R, Guyatt GH; American College of Chest Physicians. Diagnosis of DVT:
Antithrombotic Therapy and Prevention of Thrombosis, 9th ed: American College of Chest Physicians Evidence-Based Clinical Practice Guidelines. Chest. 2012 Feb;141(2 Suppl):e3515-418S.

3. Pomero F. Dentali F. Borretta V. Bonzini M. Melchio R. Douketis JD. Fenoglio LM. Accuracy of emergency physician—performed ultrasonography in the diagnosis of deep-vein thrombosis. Thromb Haemost.
109(1):137-45, 2013 Jan.
Kory PD. Pellecchia CM. Shiloh AL. Mayo PH. DiBello C. Koenig S. Accuracy of ultrasonography performed by critical care physicians for the diagnosis of DVT. Chest. 139(3):538-42, 2011 Mar.

5. Crisp JG. Lovato LM. Jang TB. Compression ultrasonography of the lower extremity with portable vascular ultrasonography can accurately detect deep venous thrombosis in the emergency department. Ann
Emerg Med. 56(6):601-10, 2010 Dec.

6.  Gibson NS. Schellong SM. Kheir DY. Beyer-Westendorf J. Gallus AS. McRae S. Schutgens RE. Piovella F. Gerdes VE. Buller HR. Safety and sensitivity of two ultrasound strategies in patients with clinically suspect-
ed deep venous thrombosis: a prospective management study. J Thromb Haemost. 7(12):2035-41, 2009 Dec.
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