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M VTE: Morbidity and Mortality
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Caprini Risk Model
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Choose All That Apply

Each Risk Factor Represents 1 Point

Age 41-60 years

Minor surgery planned

History of prior major surgery (< 1 month)
\aricose veins

History of inflammatory bowel disease
Swallen legs (current)

Obesity (BMI = 25)

Acute myocardial infarction

Congestive heart failure (< 1 month)
Sepsis (< 1 month)

Serious lung disease incl. pneumaonia (< 1
month)

Abnormal pulmenary function (COPD)
Medical patient currently at bed rest
Other risk

factors,

| 5 Iy i By I e i

Each Risk Factor Represents 3 Points

Age over 75 years

Histary of DVT/PE

Family history of thrombosis*

Positive Factor V' Leiden

Positive Prothrombin 202104

Elevated serum homocysteine

Positive lupus anticoagulant

Elevated anticardiolipin antibodies
Heparin-induced thrombocytopenia (HIT)
Other congenital or acquired thrombophilia
If yes:

Type

*most frequently missed risk factor
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Each Risk Factor Represents 2 Points

Age 60-74 years

Arthroscopic surgery

Malignancy (present or previous)
Major surgery (> 45 minutes)
Laparoscopic surgery (> 45 minutes)
Patient confined to bed (> 72 hours)
Immebilizing plaster cast {< 1 month)
Central venous access

Each Risk Factor Represents 5 Points

ective major lower extremity arthroplasty
Hip, pelvis or leg fracture (< 1 month)
Stroke (< 1 month)
Multiple trauma (< 1 month)
Acute spinal cord injury (paralysis)(< 1
manth)

Oral contraceptives or harmone
replacement therapy

Pregnancy or postpartum (<1 month)
History of unexplained stillborn infant,
recurrent spontaneous abortion (> 3),
premature birth with toxemia or growth-
restricted infant

Total Risk Factor Score |:|

Caprini 2005



eV | £ WIthOUt chemoprophylaxis

Health System

60-day VTE rate in plastic surgery patients (N=1126)
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1 "Efforts should be made to maximize the
number of risk factors in the risk model
rather than limiting the number of risk factors
assessed...this will capture a greater
number of patients at risk for VTE and
maximize the sensitivity of the model”

Mahan 2010
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Evaluating parsimonious risk-adjustment models for
comparing hospital outcomes with vascular surgery

Nicholas H. Osborne, MD, MS,* Clifford Y. Ko, MD, MS, MSHS,”* Gilbert R. Upchurch Jr, MD,* and
Justin B. Dimick, MD, MPH.* Ann Arbor, Mich; Los Angeles, Calif; and Chicago, 1l
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O-E Ratio
(Full Model)

Correlation = 0.99
Correlation = 0.98

O-E Ratio
(Full Model)

O-E Ratio
(Limited Model)

O-E Ratio
(Intermediate Model)

Osborne 2010
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MVTE In Outpatient Surgery

1 Previous studies: VTE incidence iIs low
— 0.001% to 0.043%

1 High volume of low risk patients—>may flood
the denominator

Engbaek 2006; Riber 1996; Keyes 2008; Bryson 2004; Fleisher 2009



. VTE In Outpatient Surgery

1 Does a high risk subgroup exist?

1 Can VTE risk be quantified in outpatient
surgery?



M .VTE In Outpatient Surgery
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1 Project Goals

— ldentify independent risk factors for VTE In
outpatient surgery patients

— Create and validate a risk model specific to the
outpatient surgery population
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.VTE In Outpatient Surgery

NSQIP
1 Cross-section of general, vascular, urology,
plastic, orthopaedic, gynecologic procedures

1 Trained nurses perform retrospective chart
review AND make followup patient contact at
POD 30



Variables
1 Gender 1 Total OR time
1 Age 1 DM requiring meds
1 BMI 1 Peripheral vascular dz
1 Current smoker 1 Renal failure on HD
1 Active cancer 1 General anesthesia
1 CHF 1 Current pregnancy
1 COPD 1 Prior OR (30 days)

Caprini 2005; Caprini 2010; Davison 2004; Geerts 2008
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1 Arthroscopic surgery
— Hip, knee, shoulder, elbow

1 Abdominal laparoscopy
1 Saphenofemoral junction surgery
— GSV ablation or direct ligation

1 Short vein surgery

— Short saphenous vein, perforator veins,
Or varicose veins

Lawrence 2010; Knipp 2009; Caprini 2005; Caprini 2010; Geerts 2008
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=V TE 1N Outpatient Surgery
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1 N=173,501 adult patients having outpatient
surgery
— DVT: 0.12%
— PE 0.038%

— VTE (DVT or PE): 0.15%
11 in 667

— Median time-to-event: Post-op day 8



M Independent predictors
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Risk Factor Adjusted Odds Ratio
(95% Confidence Interval)

Age
<40 years Reference
41-60 years 1.72 (1.15-2.57)
>60 years 2.48 (1.64-3.77)

Body mass index
<25 Reference
25-40 1.15 (0.85-1.57)
>40 1.81 (1.12-2.92)

Total operative time
<60 minutes Reference
60-120 minutes 1.21 (0.92-1.60)
>120 minutes




M ®

-~ [NAependent predictors |l

Health System

Risk Factor Adjusted Odds Ratio p value
95% Confidence Interval

Arthroscopic surgery 5.16 (3.33-7.99) <0.001

Saphenofemoral junction surgery |13.20 (9.31-18.73) <0.001

Short vein surgery 15.61 (10.23-23.83) <0.001




M 005-2009 NSQIP data

259,231 outpatient surgery patients

173,501 85,730

Derivauon conart Validation cohort
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M Weighted Risk Model

Health System

Two Point Factors Three Point Factors Five Point Factors

1 Age 40-59 > [1 Active cancer
[ OR time >120 minutes
1 BMI >40

Six Point Factors Eight Point Factors Ten Point Factors

[1 Arthroscopic surgery [1 Current pregnancy  |[] Sapheno-femoral
junction surgery

Eleven Point Factors

—
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0.12% 0.11%
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Oto 2 3to5 6to 10 >11
n=144,925 n=88,319 n=14,559 n=11,428
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M Weighted Risk Model

Health System

Two Point Factors Three Point Factors Five Point Factors

[X] Age 40-59 > (X1 Active cancer
[X] OR time >120 minutes
X1 BMI >40

Six Point Factors Eight Point Factors Ten Point Factors

[1 Arthroscopic surgery [1 Current pregnancy  |[] Sapheno-femoral
junction surgery

Eleven Point Factors

B —
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Conclusions

1 Outpatient surgery patients have a wide
range of VTE risk

0.12%0.11%
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M Conclusions
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1 The NSQIP-derived weighted risk model
provides excellent risk stratification

Two Point Factors Three Point Factors Five Point Factors
1 Age 40-59 [ Age >60 [1 Active cancer
[ OR time >120 minutes
1 BMI >40

Six Point Factors Eight Point Factors Ten Point Factors

1 Arthroscopic surgery [1 Current pregnancy  |[] Sapheno-femoral
junction surgery

TOTAL SCORE

Eleven Point Factors
[ Short vein surgery




M Thank You.
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1 “Given that DVT iIs
often clinically silent
and PE may be
rapidly fatal,
prevention is the
most effective
strategy to reduce
the burden of VTE”

m Arnold et al,
2001
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