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Thank you to Kristopher R. Maday, MS, PA-C for providing much of the content of this talk.

Objecti o We Care!

Discuss landmark and most recent publications » 300,000-600,000 cases per year
that have led to current recommendations in — | to 2 cases per 1000 of the population
PTE management — 1/37¢ will have recurrence within 10 years

Evaluate pre-test probability decision tools
Compare diagnostic modalities * 30-50% will have chronic post-thrombotic

Appraise current literature regarding treatment syndromes

Develop comprehensive decision algorithm

WE ARE SCARED... Why Are We Scared!?

* The patient was a male in his late twenties who suffered from obesity, [ 0 207 haVe no Identlfled riSk factor
- ()

asthma, high blood pressure, and Crohn's disease. He also had a recent

history of surgical repair for a femur fracture.The patient visited his

regular family medicine practitioner in October and was treated for | 0-30% d|e in |st 30 days

rhinitis and sinusitis. His pulse oximetry reading at the time was 99

percent. —20-25% as sudden death

A month later, the patient presented to the

practice again with complaints of shortness of breath, coughing, and right- O, H inici

sided back pain. At this visit, he saw Dr.M — another family medicine Up to SOA miss rate b)’ CIInICIanS

physician in the practice — for the first time. Dr. M ordered a stat chest X- . . . s

ray, the results of which were negative. The patient's pulse oximetry 32% of patients with DVT have “Silent” PTE
reading at this visit was 95 percent.

Dr. M diagnosed the patient with bronchitis and prescribed levofloxacin Fear Qf ||t|gat|on is #I reason clinicians Work-
and guaifenesin; she told the patient to return to the office if his symptoms . .

did not subside. One day later, the patient suffered a massive pulmonary up low-risk Patlents

embolism (PE) and died. A malpractice lawsuit was filed against Dr. M,

which was ultimately settled with a payment in the high range.

'www.medpro.com/cs-dxerror-pulmonaryembolism




Why Can’t We Test Everybody?

Prospective Investigation of Pulmonary
Embolism Diagnosis (PIOPED II)

Symptoms Physical Exam Findings
Dyspnea (73%) Tachypnea (57%)

Chest pain (64%) DVT Findings (47%)

Leg pain/swelling (44%) Abnormal Lung Exam (37%)
Cough (43%) Tachycardia (26%)

Wheezing (21%) Abnormal Heart Exam (22%)
Hemoptysis (13%)

Pre-Test Probability

Wells Criteria
Simplified Geneva Score
Pulmonary Embolism Rule-out Criteria (PERC)

Clinical Gestalt

Signs and Symptoms

PIOPED Study
EMPEROR Registry

Emergency Medicine Pulmonary
Embolism in the Real World Registry

Symptoms
Dyspnea (77%)
Chest Pain (55%)
Cough (31%)
Dizziness (12%)
Hemoptysis (8%)
Extremity pain (6%)

(EMPEROR)

Physical Exam Findings

Mean HR — 95.7 beats/min
Mean RR — 20.5 breaths/min
Mean O; — 95% on room air

DVT Findings (24%)
Respiratory Distress (16%)

Wells Criteria for PTE

* Developed in

1998 - 2000 -> 2001

* Clinical decision instrument using a point
system to grade pre-test probability
— Applied AFTER history and physical exam

* Risk-assessment grades




Wells Criteria for PTE Geneva Score
[ History and Physical Exam Findings | Points |

Clinical Signs and Symptoms of DVT +3 Original Score 200 I

Heart Rate > 100 beats/min +1.5

Immobilization > 3 days or Surgery in Previous 4 weeks LS

Previously Diagnosed DVT or PTE +1.5

Hemoptysis +1

Malignancy (Active, Treated in last 6 months, or Palliative) +1 2006 Revised Score
PTE is #1 Diagnosis, or at least as likely +3

Pre-Test Probability
Low-Risk (1.3%) <2

Moderate Risk (16.2%) 36
High Risk (40.6%) >6 Simplified Score

Simplified Geneva Score
(istoryand physica bam Findings | _pomis |

Age 65 years or greater +1
Previous History of DVT/PTE +1 o Developed in 2008
Surgery or Fracture within 1 Month +1

Pulmonary Embolism Rule-out Criteria

— — * Rules-out PTE if all criteria (-) AND pre-test
Active Malignant Condition +1 N . —
Unilateral Lower Limb Pain +1 probablllty is low

Hemoptysis +1
Heart Rate 75-94 beats/min +1
Heart Rate > 94 beats/min +2
Unilateral Lower Leg Edema and Pain on Deep Palpation +1

Pre-Test Probability m

Low-Risk (7.7%) <2
Moderate Risk (29.4%) 2-4
High Risk (64.3%) >4

PERC Ciriteria What About Clinical Gestalt!?
B ooy srum

6 (47; 44-50)

Hormone Use
Age (250
E%/T(or Pé History ﬂﬂM U<
Coughing Up Blood SWO(}[N
Leg Swelling [;[ 9

9, Sats < 95% Rl roness
Tachycardia (>100) [APT W0

Surgery or Trauma -
- Bluny

Thoma B. Tiny Tips: PERC Ru



http://boringem.org/2013/07/02/tiny-tips-perc-rule/

D-Dimer

High sensitivity, Low specificity
False Negatives

T h e WO r’ﬂ(- U P — Small clot, impaired fibrinolytic activity

False Positives
EKG — Age, smoking, functional impairment
D-Dimer
Computed Tomography
Ventilation / Perfusion Scan

ADJUST-PE Study Radiographic Imaging

* Multicenter, multinational, prospective study Computed Tomography Ventilation/Perfusion Scan
* 3346 patients

— Used traditional D-Dimer (> 500 ng/mL) and age-
adjusted ( > age x 10 ng/mL)

¢ Gold Standard * Lower radiation

¢ Higher radiation éxposure

. exposures * 2/3rd are non-
— Patients who fell below and had a low pre-test P

probability were followed for 3 months * Large contrast bolus diagnostic

* 0.3% failure rate (1/331) * Safer in renal patients
* Decrease imaging in patients > 75yo by 29%

1.2014;311(11):1117-1128

Two Cases CASE ONE

Break into groups, read the cases answer the + HISTORY * SIGNS / SYMPTOMS
following...

* What is the history? ~ * Notable findings?

What is the Notable History? * LISt Pe rcentages fOr
What are the Notable Signs / Symptoms? each‘
List the percentages per PIOPED Il and EMPEROR
for said signs and symptoms.
Determine the Pre-Test Probability using...
-Well’s Criteria
-Simplified Geneva Score
-PERC Score
~Clinical Gestalt
What is the appropriate Work — Up?
What other tests do you want?




CASE ONE CASETWO

PRE-TEST PROBABILITY THEWORK UP * HISTORY * SIGN / SYMPTOMS

Well’s Criteria CMP — normal * What is the history?  + Notable Findings?
CBC — normal
Simplified Geneva CT Head — neg * List Percentages for

Score CXR - clear each.

ECG — regular rhythm,
PERC Sinus Tach%cardia,yQ &T

Clinical Gestalt waves in lead lll and S
wave in lead |

What other tests do you
want??

Low Risk

CASETWO
PRE-TEST PROBABILIY THE WORKUP

Well’'s Criteria UPT is negative

Simplified Geneva CXR is clear

Score ECG - Sinus

PERC Tachycardia at 105

Clinical Gestalt me High Risk (Massive)
What else do you
want?

Low Risk Intermediate Risk High Risk
(Submassive) (Massive)

Echocardiography

* Increasingly utilized at bedside by clinicians

* Helps with determining severity of clot burden
. — RV Strain
Risk Assessment FRVAV2 |
* RV hypokinesis
Echocardiography . Pa.rado)'(ical sept.al r?ovement
* Tricuspid regurgitation
Biomarkers

Pulmonary Embolism Severity Index (PESI)




Z Card/CARDIAC_EXAM
RV Dilation and ar ;4A1c 7]
Hypokinesis DR65/M3/P1
G62/E2/100%

. MI1.5 TIs0.3
Paradoxical 16.0 cm

Septal 35 Hz
Movement Z51 0
[Tex4

./

" .;fy LV Collapse
. ! -

Biomarkers

Hemodynamically stable patients™**

* Brain Natriuretic Peptide (BNP)

—> 90 pg/mL associated with increased mortality

* Troponin |
+ Heart —> 0.0l ng/mL suggests RV dysfunction

+ DVT

Multiorgan

Pulmonary Embolism Severity Index

Orriginally developed in 2005 to prognosticate ‘. Age >80

30-day mortalit History of Cancer
y y History of Chronic Cardiopulmonary Disease

— | I variables with 5 risk categories Heart Rate > 110 beats/min
. o . Systolic BP < 100 mmHg
L]
SImpllﬂed in 20 I 0 02 Saturation < 90% on Room Air
— 5 variables with 2 risk categories

— 96% sensitivity, 99% negative predictive value, and

. . . . Low Risk (1.1% risk of death)
A2 n ive likelihood rati
0 egat ve elihoo atio High Risk (8.9% risk of death)

Adverse Event Rate for Low Risk PTE
13.0% (inpatient) vs 3.3% (outpatient)




efinitions
Low-Risk

Intermediate (Submassive)
High Risk (Massive)

Treatment

Anticoagulation
Fibrinolytic Therapy
Catheter-Directed Therapy

Surgical Embolectomy

Fibrinolytic Therapy

Table 6. Mortality Rates for Acute PE From Published Results of Registries and a Publicly Available
Database (HCUP-NIS)

Mortality Rate, %

Massive PE Submassive PE
N Follow-Up Massive PE Submassive PE Given Lytic Given Lytic
79 NA 96
2284 524 147
6264 93 30
1840 In-hospital 14.6 3.0
HCUP-2007 NIS'* 2007 146 323 In-hospital 35
PE indicates pulmonary embolism; HCUP-NIS, Healthcare Cost and Utilization Program Nationwide Inpatient Sample; MAPPET,
Management strategy And Prognosis of Pulmonary Embolism regisTry; NA, not available; ICOPER, International COoperative Pulmonary
Embolism Registry; RIETE, Registro Informatizado de la Enfermedad TromboEmbdlica; and EMPEROR, Emergency Medicine Pulmonary
Embolism in the Real-wOrld Registry.

High Risk (Massive)
SBP < 90mmHg for > | 5min

Intermediate

(Submassive)
SBP > 90mmHg with

RV dysfunction or
elevated biomarkers

Low-=-Risk N

absence of
clinical markers

Anticoagulation

* Should be started with:

— Confirmation of acute PTE

or

— High pre-test probability during work-up
* Options

— Low-molecular weight heparin (LMWH)

— Unfractionated heparin

— Direct Thrombin Inhibitors (DTI)

— Factor Xa Inhibitors

MOderate Pulmonary Embolism Treated with Thrombolysis

» Reduction in pulmonary hypertension

» No significant difference in recurrent PTE
» Reduction in total mortality

» Reduction in hospital stay

» No difference in bleeding complications




low dose _ standard dose Gdds Ratio Gdds Ratio
Study or Subgroup __Events Total Events _ Total Weight _M-H, Fixed, 95% Cl M-H, Fixed, 95% CI low dose rt-PA heparin 0Odds Ratio Odds Ratio
o0t Mator bloeding Study or Subgroup __ Events _ Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Goldhaber 1994 2 e 2 20 203%  0.46(0.06,3.42] — 111 Major bleeding
core 1008 5w 4 a7 sesn 030006 151 o Levine 1990 R 3 25 1000%  073[0.14,3.98]
Wang 2010 2 65 s 53 413%  0.30[0.06, 1.64] — & Sharifi2013 0 61 o 60 Not estimable
Subtotal (95% CI) 162 99 100.0%  033[0.12,0.91] - Subtotal (95% CI) 0 85 1000%  0.73[0.14,3.98]
Total events 7 " Total events 3 3
Heterogeneity: Chi? = 0,13, df = 2 (P = 0.94); I2 = 0% Heterogeneity: Not applicable
Test for overall effect: Z = 2.14 (P = 0.03) Test for overall effect: Z = 0.36 (P = 0.72)
1:3:2 Recurrent PE 1.1.2 Recurrent PE
Goldhaber 1994 6 61 2 20 415%  1.47(0.28,7.79) —
Sors 1994 2 36 1 17 218%  0.94(0.08,11.16] B S Levine 1990 ° 33 o 2 Net estimable |
Wang 2010 T es N 55 s6.8% 0400004 452) R Sharifi2013 0 61 3 60 100.0%  0.13[0.01,2.64] i
Subtotal (95% CI) 162 99 1000%  0.96[0.30,3.04] - Subtotal (95% CI) 0 85 100.0%  0.13[0.01,2.64) —
Total events ° s Total events ) 3
Heterogeneity: Chi? = 0.76, df = 2 (P = 0.68); I = 0% Heterogenaity: Not applicable
Test for overall effect: Z = 0.07 (P = 0.95) Tost for overall effect: Z = 1.32 (P = 0.19)
1.3.3 All cause mortality 1.1.3 All cause mortality
Goldhaber 1994 5 61 1 20 27.7%  250(0.28, 22.44] T Levine 1990 s a3 0 25 184% 228[0.09,60.24] e
Sors 1904 o ° ” Not estimable | Sharifi2013 1 61 3 60 846%  0.32(0.03,3.13] ——
Wang 2010 1 e8 s 83 723%  0.26(0.03,2.58) .’ Subtotal (95% Cl) 94 85 100.0%  0.63 [0.12,3.34] e _
Subtotal (95% CI) 162 99 1000%  0.88(0.23,3.37)
ot ovonts R B Total events 2 3
Heterogenaity: Chi? = 1.95, df = 1 (P = 0.16); I? = 49% Heterogenelty: Chit = 0.98, df = 1 (P = 0.32); I = 0%
Test for overall effect: Z = 0.19 (P = 0.85) Test for overall effect: Z = 0.54 (P = 0.59)
—_— —_—
001 01 1 10 100 001 01 1 10 100
Zhang 2. Thrombosis Research. 2014;133:357-363 low dose _standard dose Zhang 2. Thrombosis Research. 2014;133:357-363 low dose t-PA_heparin

s Thrombolytics ~ Anticoagulants
E m O n y Em b O I I_S m T H rO m bgl)’s I S No.of No.of  No.of No.of OR Favors : Favors Weight,
Source Events Patients  Events Patients (95%Cl) ics © Anticoagulants %
UPETSG,1 1970 6 8 7 78 0.80(0.26-2.49) & 202
Tibbutt et al, 8 1974 0 13 1 17 0.17(0.00-894) «—+—>i—r 16
- PRS- \ > Lyetal 1978 11 PR 037(0.03-3.96) * 45
> No significant overall mortality benefit Wit 121988 o 0w 0 1 Notestinable
Levine et al, 221990 1 3 0 25 5.80(0.11-303.49) . > 16
PIOPED,7 1990 1 9 0 4 4.24(0.06-296.20) . > 14
>3-fold reduction of hemodynamic compromise Dl ohaet, 1352 om0l ' 4
Goldhaber et al,2 1993 0 46 2 55 0.16(0.01-2.57) — 33
Jerges-Sanchez et al, 24 1995 0 4 4 4 0.03(0.00-0.40) «—= 38
\ - - b Konstantinides et al,* 2002 4 118 313 1.58(0.35-7.09) . 114
» 10-fold increase in intracranial hemorrhage TIPES 52010 0B 1 N 040073 < . 17
Fasulloet al,11 2011 0 37 6 35 0.11(0.02-0.58) . 93
MOPETT, 02012 1 61 3 60 035(0.05-2.57) - 6.5
’5_fo|d increase in major b|eeding ULTIMA, 302013 0 30 10 0.13(0.00-6.59) < . 17
TOPCOAT,® 2014 1 40 1 43 1.08(0.07-17.53) 33
PEITHO,8 2014 6 506 9 49 066(0.24-1.82) L] 248
Total 231061 41 1054 0.53(0.32-0.88) @ 100.0
Heterogeneity: xlzb:lé.Sl;P:.ZH; P=15%
Overall effect: 2=2.45; P=.01 0.005 0l 10 10 200
Chatterjee 5. JAMA. 2014,311(23):2414-2421 OR (95% CI)

Thrombalytcs  Antcoagulans O — No. of Events/No. of Patients, Absolute Event Rate (%) T“:T’:::g:g

Voo oo Moot Moo " Fas  Fas Ve, (No. of Studies Reporting) Thrombolytic Group Anticoagulant Group Harm PValue
Source Events Patients  Events Patients (95%C1) Thrombolytis : Anticoagulants % Al-cause martalty (16) 23/1061(2.17) 41/1054 (3.89) =3 o
eI T 1 5 600 53 Major bleeding (16)? 98/1061 (9.24) 36/1054 (3.42) NNH = 18 <001
fiidseddn 4 1 3 LB 156035709 —— 184 ) ) AR L
TIPES #2010 0 B 1% 014(00073) ———+— U Recurrent PE (15) 12/1024 (1.17) 31/1019 (3.04) NNT = 54 003
Faslotal 1201 0y 6% omomy 51 Y
JOPETTC 012 1ol 1w 035(005:257) N 105 All-cause mortality (5) 14/673 (2.08) 24/658 (3.65) NNT = 64 07
WA 013 ) 1 013(000659) 2y Major bleeding (5)° 87/673 (12.93) 27/658 (4.10) NNH =11 <001
TOPCOAT? 014 Lo 18 1seons) 53 AEpdiby
PE”HO,EZOM 6506 [ 066 (024182) I 100 All-cause mortality (11) 9/388 (2.32) 17/396 (4.29) NNT =51 .09
Totl 0 %6 % 889 048 (025092) O 1000 Major bleeding (].1)a 11/388 (2.84) 9/396 (2,27) NNH =176 .89
Hetrogenity: 2=7.63,P= 37, =65 I S Intermediate-risk PE
Ol et 22220 P=3 1) R N 1 S N All-cause mortality (8) 12/866 (1.39) 26/889 (2.92) NNT = 65 03
Chatterjee 5. JAMA. 2014:311(23):2414.2421 OR(95%C1) Major bleeding (8)° 67/866 (7.74) 20/889 (2.25) NNH =18 <001




Contraindications For Fibrinolysis

Absolute Relative
Any history of ICH Age > 75 years
Structural intracranial Current anticoagulation use
malformation Pregnancy
Known intracranial neoplasm
Ischemic CVA in last 3 months Prolonged CPR > |0 minutes
Suspected aortic dissection History of internal bleeding < |
Active bleeding month
History of bleeding dyscrasias SBP > 180 or DBP > 110
Recent CNS surgery Dementia
Recent history of facial’head Surgery < 3 weeks
trauma Ischemic CVA > 3 months

Non-compressible puncture

AngioJet Rheolytic Thrombectomy System

RECIRCULATION REGION

e WG > -

Saline jets enclosed in catheter create strong vacuum at inflow windows

HAS BLED Score

0-1 = Low Risk

2 = Moderate Risk

> 2 = High Risk

5):1093-1100

AngioVac Cannula

Saline Bag —0 ®

1
| '3
Filter —
I I Il i
| \
- \
Centrifugal Pump Console - | \ |
/ A
Reinfusion Cannula ————8— — 46\ N p.
Il

/) ‘ A L\

AngioVac Circuit —

ULTIMA Trial

Prospective, Randomized Control Trial
SUBMASSIVE PTE ONLY!!!
59 patients

Primary Outcome
— Difference of RV/LV at 24°

Safety Outcome
— Death, bleeding, and recurrent VTE at 90-days



ULTIMA Trial

¢ Results

— Primary End Point

» USAT = RV/LV reduced by mean 0.29

* Heparin = RV/LV reduced by mean 0.03
— Safety End point

* No episodes of hemodynamic decompensation or
recurrentVTE in either group
* Bleeding
— USAT = 3 minor bleeding complications

— Heparin = | minor bleeding complication

PERFECT Study

Submassive and Massive PTE
101 patients
Intervention

— Immediate catheter-directed mechanical or pharmacomechanical

thrombectomy and/or catheter-directed thrombolysis with low-dose
fibrinolytic infusion

Outcome
— Primary
. stabilization of hemodynamics

2. improvement in pulmonary hypertension and/or improved RV strain
3. Survival to hospital D/C

— Safety — major procedure related complications and major bleeding
events

Results

— Primary — 86% in massive and 97% in submassive
— Safety — no complications or major bleeding event

Low Risk

ve Positive Negacive  Positive <4smUmin > 45 mUmin
*) ( )

(\[®)

Catheter-Directed

High Risk (M

> Age x 10 g/l
Full-Dose Fibinolytic
sk High Risk

c ed
(Submassive)  (Massive)

Intermediate Risk (Submassive)

SEATLE-II Study

Submassive and Massive PTE
150 patients
Intervention

— Full dose IV heparin AND ultrasound-facilitated, low-

dose, catheter-directed fibrinolytic therapy
Outcome
— Primary — change in RV/LV diameter ratio at 48°
— Safety — Major bleeding at 72°
Results
— Primary — -0.42 in RV/LV ratio
— Safety — | severe hematoma episode

Surgical Embolectomy

¢ Old and Busted
— 1960s (57%) > 1990s (26%)

* New Hotness
— 2005 (6%)

reak Into Groups

Determine Risk Assessment and
Treatment for each case.

Answer the three questions as a
group.




CASE ONE CASETWO

RISK ASSESSMENT * TREATMENT * RISK ASSESSMENT * TREATMENT

ECHO RESULTS * WHAT DO YOU * Low, Intermediate or *+ WHAT DO YOU
BNP RECOMMEND?? High Risk?? RECOMMEND??

TROPONIN
PESI SCORE

Low, Intermediate or
High Risk??

Question #| Question #2

Which of the following clinical decision What is the most common abnormality seen on
instruments, when negative, can be used to rule- electrocardiogram in pulmonary thromboembolism?
out pulmonary thromboembolism? A. SIQ3T3

A. Wells Criteria B. Sinus Tachycardia

B. Revised Geneva Score C. Left Axis Deviation

C. PERC Criteria

D. PEITHO

D. Poor R-Wave Progression

Question #3

Which of the following is an indication for
fibrinolysis of a pulmonary thromboembolism?
A. Systolic BP of 75 mmHg
B. Heart rate of 110 bpm
C. PaO2 of 75 mmHg
D. Respiratory Rate of 22 bpm




Simplified Geneva Score

Wells Score

/ Chnical Gestalt \

Low (=107} HMaderate (15-30% High {>40%)
Wells Score < 2 Wialls Score 3-6 Wells Score > 6 ——
5Gi<2 565 14 505> 4
F"E|F'.E ﬂ}u.‘u'l[lutlw * oFR
/\ D-Dimer /\
Megative Positive Megative  Positive = 45 mLmin = 45 mlimd
(=) (¥) {-) (+) | |
"‘"-»,____M -"Hf} ‘/Him/l“i I::-;:i
NO Low High WD (=} |
Risk Stratify
BF. Echo. Biomarkers
Lo Cuantitative D-Dimer
Negative Positive Nermatensive Narmatensive
< 500 ngiml > 500 ng/mL Mo BY Strain Elevared Blomarkers

o

ar
< Age x 10 ng'ml >Age x 10 ng/mL

Abnarmal Echo

|

Start
Anticoagulation

il

SBP < 90 mmHg
Severs RV Strain

Low Risk Intermediate Risk High Risk

Agdageed from: Kline jA {Twitter) arnd Wisingart 30 and Friedman OA (EForiongh

(Submassive)

(Massive)

Low Risk

,-«"H/’Ff\\\-‘

inpatient Chutpatient
(PESI - 0)
Heparin LMWH
LMWH om
Xa Inhibitor

Intermediate Risk (Submassive)

//'A\“\

(-} Contraindications (#) Contraindications
Low Bleeding Rizk High Bleeding Rizk

Low-dose Fibrinalytic Catheter-Directed
or
Catheter-Directed

High Risk (Massive)

(-} Contraindscations (+)} Contraindications
Low Bleeding Risk High Bleeding Risk

| |
Full-Dose Fibrinclytic Catheter-Directed

or ar

Catheter-Directed Surgical Embolectonmyy

[
| Mo Improwement T
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CASE ONE

A 26-year-old man with no history of disease was admitted to Gazi University Emergency Department after he had a
syncopal episode in his home. The patient was in his usual good state of health until he suddenly collapsed while standing
and lost consciousness for approximately five minutes. He recovered spontaneously but was extremely weak and dyspneic.
He was also diaphoretic and tachypneic, but denied any associated chest pain or palpitations. No tonic-clonic activity was
witnessed, and he experienced no incontinence.

The patient was a computer programmer and he had been working 18 hours a day without rest periods for a month. On
admission, physical examination revealed a diaphoretic and dyspneic patient without focal neurologic findings. His heart
rate was regular but tachycardic at 128 beats/minute, his blood pressure was 126/72 mmHg without orthostatic changes,
and his respiratory rate was 32 breaths/minute. The room air oxygen saturation was 90%, and arterial blood gas analysis
in room air revealed hypoxemia (PO- = 58 mmHg) with an elevated alveolo-arterial oxygen gradient (A-a O. gradient).
Examination of his head and neck was normal. The results of chest wall examination revealed reduced breath sounds
bilaterally at the lung bases. The findings of heart and abdominal examinations were unremarkable, but on examination of
his legs, deep venous thrombosis (DVT) was noted in his left leg, with a positive Homans' sign in the left leg and the left
calf measured 3 cm more than the right one.

Levels of serum electrolytes, glucose, blood urea and creatinine, and complete blood counts were normal. Results of a
computed tomographic scan of his head were negative for bleeding, aneurysm or an embolic event. Chest X-ray was clear.
An electrocardiogram showed a regular rhythm consistent with sinus tachycardia; there were Q and T waves in lead III
and an S wave in lead I. A ventilation-perfusion scan demonstrated an unmatched segmental perfusion defect, indicating a
high probability of the presence of a pulmonary thromboembolism (PTE). A transthoracic echocardiogram revealed
normal left ventricle function without a patent foramen ovale, an atrial septal defect or a ventricular septal defect, but with
mild pulmonary hypertension (42 mmHg). A Doppler scan of the legs revealed an acute DVT in the patient's left leg, in the
popliteal vein. Thrombolytic treatment was not given - the patient received standard anticoagulation treatment with
unfractionated heparin and an oral anticoagulant. Before treatment, a blood sample was taken to examine the
thrombophilia panel. After a 12-day course of hospital treatment, he was discharged on oral warfarin therapy. The
patient's long-term follow-up was performed by the Department of Pulmonary Disease, and we learned that the patient
was well for four months after that episode without any evidence of recurrent syncope or pulmonary embolism.

CASE TWO

A 40-year-old female with no past medical history presents to Urgent Care on Friday afternoon at 5pm complaining of a
non-productive cough x 3 days. She has no other complaints. She has no diaphoresis, chest pain or palpitations. She
denies any known sick contacts. She denies any aggravating or alleviating factors. She works as a Nanny for three
children and is on the go all day. She does not smoke, drink, nor does she take any medications.

On physical examination patient is well appearing and in no distress. There is no diaphoresis and dyspnea. Her heart rate
is regular at 98 beats/minute; blood pressure is 126 /72 mmHg without orthostatic changes, and her respiratory rate is 20
breaths/minute. The room air oxygen saturation is 94%. Examination of her head and neck is normal. The results of
chest wall examination reveals wheezes bilaterally at the lung bases. The findings of heart, abdominal, and lower extremity
examinations were unremarkable.

No labs are able to be obtained at urgent care but her urine pregnancy test is negative. Chest X-ray is clear. An
electrocardiogram shows a regular rhythm consistent with sinus tachycardia at a rate of 105.

What other tests do you desire?

What treatment do you recommend?
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