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° hff9E5%s1: A decision tree study
o [f5% © a 45-year-old neurologically normal patient who
presents to the ED after the acute onset of severe
headache (arrived 12 hours after the onset of headache)
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© Model Parameters/Input Parameters

¢ Diagnostic Test Assumptions
.
.
o Cost-effectiveness analysis : [§%"CT-only”, “CT / LP”, “CT / MRA, “CT
/ CTA”
¢ Costs (both short- and long-term)
* QALYs (quality-adjusted life years)
» ICERs (incremental cost-effectiveness ratio) compared to the willingness to
pay (WTP) threshold ($50,000 per QALY)
© Sensitivity Analyses

 Fi|F ICER L/ one-way sensitivity analyses 25 {ifi 5 oy SE A SR 2
z

* Jfitwo-way sensitivity ST B EENI 2 EAE
« Fi|Fiprobabilistic sensitivity analyses and Monte Carlo simulation &z
uncertainty surrounding specific parameter assumptions

ical Probabilities. EEZRIE T 235

Table 1
Base-case Estimates of Probabilities and Range of Values Used in Sensitivity Analyses
Vasisble Baso-case Estimate  Fange Reference
Ansphylactoid reaction 0.0073 001 5, 25
Cancer fram noncontrast hesd CT 0.00009 000001-0.0002 29, 30
Cancar fram CT angéogram of the brain 0.0003 00001-0.00058 29, 30
CIN 0115 002 -
Death from anaphylactoid resctian 0.006 0-0.01 25, %
Death from CIN o 005 Assumption
Doath from SAH (delayed diagnosis) 0.14 0-02 H
Doath from SAH (no delay) 005 0032 z
Mild disability from SAH (no delay) 038 0-05 2
Mild disability from late diagnosis of SAH 065 05-1 z

arn disability from SAH ino doliy) 0034 o-01 z
Severe disability from late disgnosis of SAH 0.087 002 2
Aenad failure from CIN o085 D-0.15 2, 24
Retum to ED from POPH 0.04 002 Instintional data

sitivity of non contrast head CT for aneurysmal blood 0.96 08-1 8,14, 19,32
Sensitivity of CTA for aneurysm 097 08-1 40
Sensitivity of LP for aneurysmal blood 1.00 06-1 9,13, 14
Sensitivity of MRA for aneurysm 086 0751 38, 41, 42
Side effects from LP 021 0-04 9,21
Specificity of noncantrast haad CT for SAH 1.00 08-1 9
Spacificity of CTA for ansurysm 0398 08-1 g, 40
Specificity of LP for SAH 085 06-1 8,18
Spacificity of MRI/MRA for aneurysm 0485 07-1 3, 42
SAH probability 012 0-03 7,9, 11,12, 15,18, 20
Survival from hoad/ meck cancer 0.37 031 £

Duata ware cbtained from published literature to establish the base-case values. Clinically plausible ranges were used in the
annalw:y Analyass to gvalumty thair -nlluonan on thir docision strategy.
N

- comput TA = CT LP = lumbar puncture; MRA = magnetic
resonarce angiography; POPH = posidursl puncturs headache; SAH = sublrachiold hemorrhoge.
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Table 2
Cost Estimates Used in the Decision Model

Wariable Baso-case Estimate (5] Range ($) Reference
Andphylactoid resction 23516 10,000-50.000 44,45
Anaphyactoid reaction—death 8450 50,000-100,000 44, 45
Annual cost of severe disability 37.435 20,000-50,000 L)
Any disatality fone-time) ;022 20,000-50,000 48
Cancor
Initial phase 795 76,000-100,000 18, 43
Continuing phase 6418 3,000-5,000 18, 49
Torminal phase 102,112 95,000-110,000 18, 43
1N 14,384 10,000-20.000 23 44, 85
CIN-doath 88354 5§0,000-118,000 44,45
CT head noncontrast (CPT 704500 6 100-300 45
CT head angicgram (CFT 704361 696 100-2000 45
ED visit (CPT 99285) 170 50-300 45
LP ICPT 622700 T4 25-125 45
MRI beain (CPT 70551) 582 100-1000 45
MRL/MRA brain, no dye (CPT 70544 and 70551} 1226 100-2 400 45
SAH hospitalization .4978 10,000-70,000 46
SAH hospitalization (sovers disability) 69,059 30,000-200,000 18,45
CIN = contrast-induced nephropathy; CPT < curment prmwrsl terminclogy: LP = lumbar puncture; MRI < magnetic resonance
Imaging; MIRA = magnetic SAH

Table 3
Assumptions for QALY Calculations
Base-case
Variable Estimate Reference
Age (yr) 45 11-13, 15
Life expectancy for 45-year-old 37 50
(yr; both sexes, all races)

Discount rate 3% 10
Short-term disutility

For hospital admission 0.01 Assumption

For anaphylactoid reaction 0.00082 51

Disutility for LP 0.01 Assumption

Disutility for post 0.02 Assumption

dural headache
Utlllty of any disability 0.85 52
0.7 52
0.7 52

Utility of dialysis 0.84 52
Utility of severe disability 0.26 52
CIN = contrast-induced nephropathy; LP = lumbar puncture;
QALY = quality-adjusted life-year.
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Main result
Base-case Results of 8 46-year-old Patient Presenting 1o the ED With Severe, Sudden Headache and Normal Neurologic Exam
Total Incremerntal Incremental
i i C/E Ratio,
Stestngy Total Cost &) ACALYS) Cost 151 ABALYS) ICER (8 QALYI Dominance
CT-only 10,335 20.250
CT/CTA 12,840 20.238 2,501 0.012 206,758 {Dominated
CTAP 18,120 20366 4781 L8 AL
CT/MRA 18,207 20268 1,087 0.100 10,769 (Dominated)
C/E = cost-affectiveness:  CT = computed CTA = CT ICER i ratio;
LP = lumbar puncture; QALY = nuahlv adjusted life year: MAA = magnetic resonance uqnonranhr \

<WTP threshold
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Sensitivity analyses

* One-way sensitivity analyses 87~ 3 BN 28
 probability of severe disability from SAH
* sensitivity of noncontrast CT
e specificity of LP and MRA

* Results of a 10,000 replication Monte Carlo simulation

_ 95% CI of cost 95% CI of effectiveness

CT-only $9,051 to $11,684 20.21 to 20.29 QALYs
CT/LP $13,964 to $16,329 20.34 to 20.39 QALYs
CTACTA $11,617 to $14,133 20.19 t0 20.28 QALYS
CTMRA $15,059 to $17,406 20.22 to 20.31 QALYs
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Figure 2. Results of a two-way itivity analysis paring ity of CT 1o ificity of LP. CT =
A=CT LP = lumbar MRA, -
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