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BM]. 2002 October 12; 325(7368): 800-802.
PMCID: PMC128944

Using vital signs to diagnose impaired
consciousness: cross sectional observational
study

Masayuki Ikeda, codirector,a Takashi Matsunaga,
director, department of neurology,b Noritsugu Irabu,
director, department of emergency medicine,b and
Shohji Yoshida, director, department of medicine
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Characteristic w4 L R L P Value
n=312 n=217
Fi FH 5D 658140 62.7 = 21.8 0.07
ik, B (%) 137 (43.9) 9% (45.2) 0.78
Glasgow Coma Scale 988 *+ 370 949 *+ 355 0.23
IRfEMAME (mmHg) 168 % 36 111 =% 27 <0.0001
PREBMAME (mmHg) 90 % 19 67 *+ 17 <0.0001
A48 (/min) 84+ 20 04 % 24 <0.0001
=] 366 £ 1.0 36.8 + 2.0 0.3

BMJ. 2002 October 12; 325(7368): 800-802 ;{H 5
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BMJ. 2002 October 12; 325(7368):  800-802
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ROC ﬁﬁ receiver operating characteristic curve
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BREF-BRERERELEL(LR: Likelihood Ratio)
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CLENICAL EXAMINATIN

CLINIOAN'S CORMER

How Do | Perform a Lumbar Puncture
and Analyze the Results to Diagnose
Bacterial Meningitis?

Sharven B Sermne, MO, M5, FRCPC
Kevin K. Tharps, Mk
Jayma Bloldreyed-Lidose, MO, FRCPC
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“ ORIGINAL ARTICLE ”

Evaluation of b-Dimer in the Diagnosis
of Suspected Deep-Vein Thrombosis

Philip S. Wells, M.D., David R. Anderson, M.D., Marc Rodger, M.D_,
Melissa Forgie, M.D., Clive Kearon, M.D., Ph.D., Jonathan Dreyer, M.D.,
George Kovacs, M.D., Michael Mitchell, M.D., Bernard Lewandowski, M.D.,
and Michael J. Kovacs, M.D.

ABSTRACT

BACKGROUND

Several diagnostc strategies using ultrasound imaging, measurement of D-dimer, and
assessment of clinical probability of disease have proved safe in patents with suspected
deep-vein thrombosis, but they have not been compared in randomized trials.

METHODS

QOutpatients presentng with suspected lower-extremity deep-vein thrombosis were po-
tentially eligible. Using a clinical model, physicians evaluated the patients and catego-
rized them as likely or unlikely wo have deep-vein thrombosis. The partients were then
randomly assigned o undergo ultrasound imaging alone (control group) or to undergo
D-dimer testing (D-dimer group) followed by ultrasound imaging unless the D-dimer
test was negative and the patent was considered clinically unlikely to have deep-vein
thrombuosis, in which case ultrasound imaging was not performed.

RESULTS

Five hundred thirty patients were randomly assigned to the control group, and 566 to
the p-dimer group. The overall prevalence of deep-vein thrombosis or pulmonaryem-
bolism was 15.7 percent. Among padents for whom deep-vein thrombosis had been
ruled out by the initial diagnostic strategy, there were two confirmed venous thrombo-
embolic events in the D-dimer group (0.4 percent; 95 percent confidence interval, 0.05
to 1.5 percent) and six events in the control group (1.4 percent; 95 percent confidence
interval, 0.5 w 2.9 percent; P=0.16) during three months of follow-up. The use of
D-dimer testing resulted in a significant reduction in the use of ulrasonography, from
a mean of 1.34 tests per patent in the control group to 0.78 in the D-dimer group
(P=0.008). Two hundred eighteen patients (39 percent) in the p-dimer group did not
require ultrasound imaging.

CONCLUSIONS

Deep-vein thrombosis can be ruled outin a patient whois judged clinically unlikely to
have deep-vein thrombosis and who has a negative D-dimer test. Ulmasound testing can
be safely omimed in such parients.
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Table 1. Clinical Medel for Predicting the Pretest Probability of Deep-Vein

Thrombosis.*

Clinical Characteristic Score

Active cancer (patient receiving treatment for cancer within the 1
previous & mo or currently receiving palliative treatment)

Paralysis, paresis, or recent plaster immobilization of the lower 1
extremities

Recently bedridden for 3 days or more, or major surgery within the 1
previous 12 wk requiring general or regional anesthesia

Localized tenderness along the distribution of the deep venous system 1

Entire leg swollen 1

Calf swelling at least 3 cm larger than that on the asymptomatic side 1
(measured 10 cm below tibial tuberosity)

Pitting edema confined to the symptomatic leg 1

Collateral superficial veins (nonvaricose) 1

Previously documented deep-vein thrombosis 1

Alternative diagnosis at least as likely as deep-vein thrombosis -2

* A score of two or higher indicates that the probability of deep-vein thrombosis
is likely; a score of less than two indicates that the probability of deep-vein

thrombosis is unlikely. In patients with symptoms in both legs, the more
symptomatic leg is used.




Seminar

Pulmonary embolism and deep vein thrombosis

Samuel Z Goldhaber, Henri Bounameaux

Pulmonary embolism is the third most common cause of death from cardiovascular disease after heart attack and
stroke. Sequelae occurring after venous thromboembolism include chronic thromboembolic pulmonary hypertension
and post-thrombotic syndrome. Venous thromboembolism and atherothrombosis share common risk factors and the

common pathophysiological characteristics of infl

hyperc lability, and endothelial injury. Clinical

probability assessment helps to identify patients with low clinical probability for whom the diagnosis of venous
thromboembolism can be excluded solely with a negative result from a plasma D-dimer test. The diagnosis is usually
confirmed with compression ultrasound showing deep vein thrombosis or with chest CT showing pulmonary embolism.
Most patients with venous thromboembolism will respond to anticoagulation, which is the foundation of treatment.
Patients with pulmonary embolism should undergo risk stratification to establish whether they will benefit from the

1 hol

addition of advanced treab t, such as

is or embolectomy. Several novel oral anticoagulant drugs are in

development. These drugs, which could replace vitamin K antagonists and heparins in many patients, are prescribed in
fixed doses and do not need any coagulation monitoring in the laboratory. Although rigorous clinical trials have reported
the effectiveness and safety of pharmacological prevention with low, fixed doses of antic lant drugs, hylaxi
remains underused in patients admitted to hospital at moderate risk and high risk for venous thromboembolism. In
this Seminar, we discuss pulmonary embolism and deep vein thrombosis of the legs.

Introduction

Deep vein thrombosis and pulmonary embolism constitute
venous thromboembolism. Deep vein thrombosis occurs
most often in the legs, but can form in the veins of the
arms,' and in the mesenteric and cerebral veins. We focus
on deep vein thrombosis of the legs and pulmonary
embolism. Although these disorders are part of the same
syndrome, important differences in epidemiology, diag-
nosis, and treatment exist between them.

Epidemiology

In population-based studies, no consensus exists about
whether the incidence of venous thromboembolism
varies according to sex. In a Norwegian study,” the inci-
dence of all first events of venous thromboembolism was
1-43 per 1000 person-years, and was slightly higher in
women than in men. In a Swedish study,’ incidence was
equal for both sexes. In a community-based study,*
incidence was higher for men than for women (1-14 per
1000 patient-years vs 1-05 per 1000 patient years). In
the International Cooperative Pulmonary Embolism
Registry,” the primary outcome—all-cause mortality rate
at 3 months—associated with acute pulmonary embolism
was 17%. This registry, which had no exclusion criteria,
enrolled 2454 consecutive patients from 52 hospitals
in seven countries in Europe and North America.
Pulmonary embolism was considered to be the cause of
death in 45% of patients. Important prognostic factors
associated with death from pulmonary embolism were
age older than 70 years, cancer, congestive heart failure,
chronic obstructive pulmonary disease, systolic arterial
hypotension, tachypnoea, and right ventricular hypo-
kinesis on echocardiography.

In the Worcester, Massachusetts metropolitan area,
patients presenting with pulmonary embolism from the
outpatient setting had an all-cause mortality rate of 11-1%
at 90 days;® however, some estimates of case fatality rate
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are lower. For example, in the Registry of Patients with
Venous Thromboembolism (RIETE)" of 6264 patients
with pulmonary embolism, the cumulative overall mor-
tality rate was 8-6% at 3 months and the case fatality rate
was 1.7%. Mortality rates were low among 1880 patients
diagnosed with acute pulmonary embolism in 22 US
emergency departments: the all-cause mortality rate was
5-4% at 30 days, and the mortality rate directly attributable
to pulmonary embolism was only 1-0%.*° Although some
studies report low rates of short-term mortality, long-
term mortality associated with acute pulmonary embol-
ism seems to be high. In an Australian registry’ of
1023 patients with confirmed pulmonary embolism
followed up for a mean of 4 years, 36% of patients died,
but only 3% died in hospital during the index admission
for pulmonary embolism. The mortality after discharge
of 8-5% per patient-year was 2-5 times higher than that
in an age-matched and sex-matched general population.
Of the 332 deaths occurring after discharge, 40% were
because of cardiovascular causes.

Many individuals who have a first episode of deep
vein thrombosis or pulmonary embolism will have a
recurrent event. For some, the first event of venous
thromboembolism is not diagnosed, whereas for others,
venous thromboembolism recurs after anticoagulation
treatment is stopped. Two associated illnesses arise after
pulmonary embolism or deep vein thrombosis: chronic
thromboembolic pulmonary hypertension” and post-
thrombotic syndrome.” The term chronic venous
insufficiency encompasses post-thrombotic syndrome
but can be idiopathic or caused by disorders other than
thrombosis. Chronic thromboembolic  pulmonary
hypertension is defined as a mean pulmonary artery
pressure greater than 25 mm Hg that persists 6 months
after diagnosis of pulmonary embelism. The disorder
occurs in 2-4% of patients after acute pulmonary
embolism and results in disabling dyspnoea, both at
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Wells score for DVT*

Gancer | & + 1

Paralysis or recent plaster cast # FRiEorigi DX T REE + 1
Bed rest >3 days or surgery <4 weeks o RNyRZE>3HorFMiiE<4E +1
Pain on palpation of deep veins | EIEEARD £ & + 1
Sweling ofentire g | TEREAEOER + 1
Diameter difference on affected calf >3 cm | THZEFZE>3cm + 1
Pitting oedema (affected side only) ol &8 B MDpitting edema +1
Dilated superficial veins (affected side) 1 B D IR 7E FRAR D HE 3R + 1
Altemative diagnoss atleast as probable as DV 2 EZEMADVTH LW —2
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Wells score for PEF

Previous PEor DVT £15
Heart rate »100 beats per min +15
Recent surgery orimmabilisation +15
(linical signs of DVT +3
Altemnative diagnosis less likely than PE +3
Haemoptysis 1
(ancer +1
Revised Geneva score for PE2

Age>65 years 11
Previous DVT or PE +3
Surgery (under general anaesthesia) or fracture (of the lower 1]

limbs) within 1 month

Active malignancy (solid or haematological malignancy, 1]
cumently active or considered as cured since less than 1 year)

Unilateral leg pain
Haemoptysis
Heart rate 75-04 beats per min

¥ ¥ f i
[ B ) Pt Lad

Heart rate 295 beats per min

Pain on deepvein palpation in leg and unilateral oedema +

Scoring systems to assess probability of suspected DVT or PE on the basis of
item and assigned points. DVT=deep vein thrombosis. PE=pulmanary

embolism. *Patients with a score of 0 are low risk, 1-2 are intermediate risk,
and =3 are high risk. tFor the initial rule, patients with a score of 0-1 are low

risk, 2-6 are intermediate risk, and =7 are high risk; for the dichotomised rule,

patients are unlikely or likely to have PE if they have scores =4 and <4,
respectively. :Patientswith a score <2 are low risk, 2-6 are intermediate risk,
and =6 are high risk.
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Points
Pulmonary embolism severity index™
Age=B0years Age in years
Male sex +10
History of cancer +30
History of heart failure +10
History of chronic lung disease +10
Heart rate =110 beats per min +20
Systolic blood pressure <100 mmHg +30
Respiratorny rate =30 breaths per min +20
Temperature <36°C +20
Altered mental status +60
Arterial ccygen saturation <90% +20
Simplified pulmonary embolism severity index
according to RIETET
Age>80years +1
History of cancer +1
History of heart failure or chronic lung disease +1
Heart rate 2110 beats per min +1
Systolic blood pressure <100 mm Hg +1
Arterial ccygen saturation <90% +1

In the pulmonary embolism severity index score, classes 1 and 2 are considered
low risk, and classes 3-5 high risk. RIETE=Registry of Patients with Vienous
Thromboembolism. PE=pulmonary embolism. * Class 1=<65; dass 2=-66-8;

class 3=86-105; class 4=106-125; dass 5==125. tPatients with a score of 0 are low
risk; those with scores =1 are high risk.
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Table 3: Prognostic stratification of PE
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Clinical || ?
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Figure 1: A diagnostic algorithm for clinically suspected deep vein thrombosis or pulmonary embolism
Use of CUS with suspected deep vein thrombosis, and of multidetector CT angiography with pulmonary embaolism.
CUS-compression ultrasonography. MOTCA=-multidetection CT angiography.
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Standard treatment

Initial Early maintenance Long-term secondary prevention
UFH, LMWH VKA INR 2-0-3-0 VA INR 2-0-3-0°

fondaparinue

=5 days =3 months =3 months, years, or indefinite

with periodic reassessment

MNew potential treatment schemeswith the nowvel oral anticoagulamt drugs

A

| > [swinching VAT

B

| Singe drug approach . ATER)

Figure 3: Three phases of the disease with the corresponding

standard treatment

A and B depict potentially new treatment schemes that are based on the
regimen studied in the RECOVER with dabigatran etexilate (A )™ or EINSTEIM
CVT with rivaroxaban (B)® studies. UFH=-unfractionated heparin.
LMWH-low-molecular-weight heparn. V KA=vitamin K antagonist.
IME=-international normalised ratio. *In some patients inwhom less frequent

INE monitoring is requested, an INR of 1.5-2.0 can also be targeted (Amercan
College of Chest Physicians Grade 1A recommendation).®
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Guidelines for the Diagnosis, Treatment and Prevention of Pulmonary Thromboembolism
and Deep Vein Thrombosis (JCS 2009)
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Panel 1: Major risk factors for pulmonary embolism

Idiopathic, primary, and unprovoked

» Noapparent cause

» Oldage (>65years)

»  Long-haultravel”

+  Associated with thrombophilia (eg, factorV Leiden or
prothrombin gene mutation)

» Obesity

»  Cigarette smoking™

* Hypertension

+ Metabolic syndrome™

»  Airpollution™

Secondary and provoked

»  Immobilisation

» Postoperative

+ Trauma

»  Oral contraceptives,™ pregnancy, postmenopausal
hormonal replacement

» (Cancer”

+  Acute medical illness (eg, pneumonia, congestive
heart failure)®

The Lancet, Volume 379, ssue 9828, Pages 1635 - 1846, 12 May 2011
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