
Infarct Volume Predicts Hospitalization Costs in Anterior 
Circulation Large-Vessel Occlusion Stroke

C.D. Streib,
Department of Neurology, University of Minnesota, Minneapolis, Minnesota

S. Rangaraju,
Department of Neurology, Stroke Institute, University of Pittsburgh Medical Center, Pittsburgh. 
Pennsylvania

D.T. Campbell,
Department of Neurology, Stroke Institute, University of Pittsburgh Medical Center, Pittsburgh. 
Pennsylvania

D.G. Winger,
WellStar Kennestone Hospital, Marietta, Georgia; and Clinical Translational Science Institute

S.L. Paolini,
Department of Neurology, Stroke Institute, University of Pittsburgh Medical Center, Pittsburgh. 
Pennsylvania

A.J. Zhang,
Department of Neurology, University of Minnesota, Minneapolis, Minnesota

B.T. Jankowitz,
Department of Neurology, Stroke Institute, University of Pittsburgh Medical Center, Pittsburgh. 
Pennsylvania

A.P. Jadhav, and
Department of Neurology, Stroke Institute, University of Pittsburgh Medical Center, Pittsburgh. 
Pennsylvania

T.G. Jovin
Department of Neurology, Stroke Institute, University of Pittsburgh Medical Center, Pittsburgh. 
Pennsylvania

Abstract

BACKGROUND AND PURPOSE: Anterior circulation large-vessel occlusion stroke, one of 

the most devastating stroke subtypes, is associated with substantial economic burden. We aimed to 

identify predictors of increased acute care hospitalization costs associated with anterior circulation 

large-vessel occlusion stroke.
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MATERIALS AND METHODS: Comprehensive cost-tracking software was used to calculate 

acute care hospitalization costs for patients with anterior circulation large-vessel occlusion stroke 

admitted July 2012 to October 2014. Patient demographics and stroke characteristics were 

analyzed, including final infarct volume on follow-up neuroimaging. Predictors of hospitalization 

costs were determined using multivariable linear regression including subgroup cost analyses by 

treatment technique (endovascular, IV tPA-only, and no reperfusion therapy) and sensitivity 

analyses incorporating patients initially excluded due to early withdrawal of care.

RESULTS: Three hundred forty-one patients (median age, 69 years; interquartile range, 57– 80 

years; median NIHSS score, 16; interquartile range, 13–21) were included in our primary analysis. 

Final infarct volume, parenchymal hematoma, baseline NIHSS score, ipsilateral carotid stenosis, 

age, and obstructive sleep apnea were significant predictors of acute care hospitalization costs. 

Final infarct volume alone accounted for 20.87% of the total cost variance. Additionally, final 

infarct volume was consistently the strongest predictor of increased cost in primary, subgroup, and 

sensitivity analyses.

CONCLUSIONS: Final infarct volume was the strongest predictor of increased hospitalization 

costs in anterior circulation large-vessel occlusion stroke. Acute stroke therapies that reduce final 

infarct volume may not only improve clinical outcomes but may also prove cost-effective.

It is estimated that direct medical costs for stroke treatment in the United States in 2015 

reached $38 billion and will rise to $51.3 billion in 2020.1 Large-vessel occlusion stroke, 

one of the most clinically devastating stroke subtypes, is believed to drive acute 

hospitalization costs in a disproportionate manner relative to other ischemic stroke 

etiologies.2,3 Recent advances in endovascular treatment for anterior circulation large-vessel 

occlusion (ACLVO) stroke have dramatically improved functional out-comes,4–10 with the 

unintended consequence of concentrating acute ACLVO stroke care and the corresponding 

health care expenses in select tertiary referral hospitals. The economic burden to these 

hospitals is an especially timely consideration.

Prior studies addressing the cost of hospitalization in ischemic stroke have found that 

endovascular treatment, intubation, base-line NIHSS, atrial fibrillation, ischemic heart 

disease, stroke subtype, diabetes mellitus, age, sex, and dehydration are significant 

predictors of stroke hospitalization costs.11–16 Hospitalization costs are typically calculated 

from billing charges, diagnostic codes, and insurer or Medicare payments. However, such 

indirect accounting methods do not accurately reflect the true cost of delivering medical care 

from the perspective of the hospital.15–18 In July 2012, the University of Pittsburgh Medical 

Center (UPMC) implemented proprietary, comprehensive cost-tracking software, which 

captures hospitalization costs with considerably greater patient-level detail than traditional 

methods.19 Our aim was to use this data capture paradigm to determine critical predictors of 

hospitalization costs in ACLVO stroke.

MATERIALS AND METHODS

Data Sources and Subjects

Institutional review board approval was obtained. Our patient cohort was derived from 2 

prospectively collected databases: our Get With The Guidelines stroke data base and our 
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endovascular stroke data base. Patients with acute stroke presenting to our hospital with a 

primary diagnosis of ACLVO stroke between July 2012 and September 2014 were eligible 

for analysis. To avoid confounding, we restricted the analysis to patients receiving intensive 

medical treatment. Withdrawal of care leading to discharge or death within the first week of 

hospitalization constituted an exclusion criterion. Patients with lack of follow-up imaging or 

extended hospitalization due to factors unrelated to stroke were also excluded.

Patient demographics, medical history, admission laboratory values, medications, stroke 

characteristics, and neuroimaging findings were incorporated into the analysis. Stroke 

characteristics and neuroimaging findings included the following: affected hemisphere, 

baseline NIHSS score, level of arterial occlusion, final infarct volume (FIV), parenchymal 

hematoma type 1 (PH1), and parenchymal hematoma type 2 (PH2). Etiologic factors such as 

underlying atrial fibrillation, ipsilateral carotid stenosis, and carotid dissection were also 

studied. The primary reperfusion technique was classified as endovascular treatment, IV 

tPA, or no reperfusion therapy; patients who received both endovascular treatment and IV 

tPA were analyzed as having endovascular treatment.

Measurements

The level of occlusion was defined as the extracranial internal carotid artery, intracranial 

internal carotid artery, middle cerebral artery M1 division, middle cerebral artery M2 

division, or tandem lesions, as determined by catheter-based angiography when available or 

the initial vessel imaging study (CTA or MRA). The Alberta Stroke Program Early CT 

Scores were interpreted by the attending vascular neurologist and recorded at the time of 

admission for patients undergoing endovascular therapy. Revascularization status, the 

modified Thrombolysis in Cerebral Infarction score (mTICI), was assessed by the 

interventionalist post-endovascular treatment and prospectively recorded. FIV was 

calculated on MR imaging or CT scans obtained 6 – 48 hours postadmission by measuring 

the infarct volume on each slice and then summating the infarct volumes of the individual 

slices according to previously published methodology.20 We have demonstrated high 

correlation between infarct volumes calculated by CT and MR imaging within our database 

in prior studies.20

Cost Analysis

Our institution developed novel, automated comprehensive cost-tracking software, which 

was implemented July 1, 2012. The cost algorithms of the software incorporate patient-level 

information to generate individualized patient-level cost data for each admission. For 

example, rather than assigning a uniform cost to all “stroke protocol” brain MR imaging 

scans, costs are calculated by MR imaging acquisition time. Accordingly, MR imaging scans 

with longer acquisition times are assigned a higher cost value, which accounts for the 

increased nursing and MR imaging technician resources required, as well as the depreciation 

of the MR imaging scanner (simplified equation: CostMRI = (MRI Tech Salary × TimeMRI) + 

(Nurse Salary × TimeMRI) + (MRI Depreciation × TimeMRI). This calculation differentiates 

the cost of MR imaging for an uncooperative, aphasic patient with a high NIHSS score 

versus a cooperative patient with a low NIHSS score. This level of detail is captured across 

all hospital cost domains, including the following: supplies, drugs, blood products, clinical 
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ancillary services, diagnostic testing, imaging, laboratory, dietary, intensive care unit 

nursing, non-intensive care unit nursing, pharmacy, surgical services, housekeeping, and 

miscellaneous expenses, which were included in our analysis. Costs were calculated from 

the hospital’s perspective and encompass the duration of the patient’s acute care 

hospitalization. Hospitalization costs were analyzed objectively, independent of 

reimbursement considerations.

Physicians’ costs as calculated by our software were highly variable because of differences 

in physicians’ salaries and the source of physicians’ salary support. These costs did not 

accurately correlate with the levels of service provided. To avoid introducing imprecision 

into the analysis, we excluded physicians’ costs. Similarly, transfer costs, which occur 

randomly, and indirect costs, such as administrative salaries of non-health care providers, 

were also excluded. We did not adjust for inflation because the study duration was limited to 

a 28-month period.

Statistical Analysis

Distributions of continuous variables were assessed for normality. We performed a log-

transformation of the hospital cost data to correct for rightward skewing. All baseline 

demographics and stroke characteristics were included in univariate analyses. Variables with 

a P value < .25 in univariate linear regression analyses were entered into multivariable linear 

regression to determine base cost models. Variables with a P value < .05 in multivariable 

linear regression were considered statistically significant. The final model was evaluated for 

heteroscedasticity graphically by plotting the fitted-versus-residual values for each subject 

and formally using the Breusch-Pagan test. If the variance inflation factor was>2, it would 

be addressed by removing the less biologically plausible variable from the model. The 

goodness-of-fit of the models was assessed by R2. For ease of interpretation, β coefficients 

of each statistically significant variable were exponentiated. Following this reverse 

transformation, the exponentiated β coefficients represent the percentage change in 

hospitalization costs attributable to a 1-unit increase of each continuous variable or the 

percentage change associated with the presence of a categorical variable. Within each model, 

the magnitude of the effect size of each variable was quantified by partial eta2.

Because endovascular treatment and IV tPA administration are proven predictors of 

increased hospitalization costs,11,15,16 the primary analysis was performed on all eligible 

patients with ACLVO while controlling for treatment technique (endovascular, IV tPA-only, 

and no reperfusion therapy) by including treatment technique in the multivariable linear 

regression model. We then performed subgroup analyses on each treatment arm. Finally, we 

performed sensitivity analyses incorporating previously excluded patients to assess the 

robustness of our findings. The statistical analysis was conducted with STATA software, 

Version 13.0 (StataCorp, College Station, Texas).

RESULTS

Of the 498 patients who presented to our institution with an ACLVO stroke during the study 

period, 345 patients met the general inclusion criteria. Of those patients, 4 were excluded 

because their hospitalization was prolonged >21 days for reasons unrelated to stroke 
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(myotonic dystrophy = 1, alcohol withdrawal = 1, delayed discharge placement = 2). Three 

hundred forty-one patients were included in the primary analysis and comprised 133 patients 

with endovascular treatment, 61 patients with IV tPA- only, and 147 patients who received 

no reperfusion therapy (Fig 1). Median hospitalization costs were $21,871 (interquartile 

range [IQR], $15,672–$31,363) for the endovascular therapy group, $14,456 (IQR, $7626 –

$19,701) for the IV tPA-only group, and $13,401 (IQR, $8308 –$23,589) for the no 

reperfusion therapy group. The median age of our cohort was 69 years (IQR, 57– 80 years) 

with a median baseline NIHSS score of 16 (IQR, 13–21). Complete patient demographics 

and stroke characteristics are summarized in Tables 1 and 2, respectively.

Primary Analysis

Results from our univariate analysis (On-line Table 1) guided construction of our best-fit 

model using multivariable linear regression. In the primary analysis of all patients with 

ACLVO while controlling for the primary reperfusion technique, significant predictors of 

log- transformed hospitalization costs included the following: FIV (P < 0.001); the 

composite variable PH1 or PH2 (P < .001); baseline NIHSS score (P = .002); obstructive 

sleep apnea (P = .0040); age (P = .009); and ipsilateral carotid stenosis (P = .020). Age was 

the only variable that was inversely associated with hospitalization costs. The final model 

explained 42.07% of the variance in hospitalization costs (R2 = 42.07%). The FIV was 

identified as the strongest predictor of hospitalization costs, accounting for 20.87% of the 

total hospitalization cost variance as calculated by partial eta2. The variables did not 

demonstrate significant collinearity, nor did the model have heteroscedasticity in the primary 

or subgroup analyses.

Subgroup Analysis

The FIV was the only variable that remained statistically significant across all subgroup 

models. Irrespective of the treatment technique, FIV was the strongest predictor of 

hospitalization costs as determined by partial eta2. PH1 or the related composite variable, 

PH1 or PH2, were strongly correlated with cost in all except the IV tPA-only subgroup, as 

was obstructive sleep apnea. The baseline NIHSS score was a significant predictor in all 

models with the exception of the subgroup with no reperfusion therapy. Ipsilateral carotid 

stenosis and the mTICI score were statistically significant predictors of cost for the 

endovascular treatment sub-group only, while age was inversely associated with cost in the 

subgroup with no reperfusion therapy. The P values and exponentiated β coefficients of the 

statistically significant variables for each model are summarized in Table 3.

Sensitivity Analysis

Of the 99 patients excluded from the primary and subgroup analyses due to early withdrawal 

of care (EWOC), complete data were available for 88 patients. EWOC led to significantly 

lower hospitalization cost (median, $6664; IQR, $4868 –$13,765) compared with aggressive 

medical and interventional treatment (P < .0001). Patients with EWOC were older, with 

larger infarct volumes, higher baseline NIHSS scores, and increased rates of PH1 and PH2 

(On-line Table 2). When patients with EWOC were included, age, FIV, and PH1 remained 

significant predictors of cost, but the model had a considerably poorer fit (R2 = 30.10%) and 

the association among cost, FIV, and PH1 was attenuated due to confounding. Accounting 
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for EWOC status generated a considerably more robust model (R2 = 42.53) in which FIV, 

followed by PH1, remained consistently strong predictors of increased hospitalization cost 

(On-line Table 3).

A second sensitivity analysis included 11 of 12 patients whose follow-up imaging was 

performed outside our prespecified 6- to 48-hour time window. Statistically significant 

predictors of hospitalization costs were identical to those in the primary analysis (On-line 

Table 3).

DISCUSSION

We found that in patients with ACLVO stroke, FIV, a well-known predictor of clinical 

outcome,8,9,21,22 is also the most robust determinant of hospitalization costs. FIV had the 

strongest association with hospitalization costs in univariate analysis (Fig 2), a relationship 

that persisted in all multivariable analyses, including our primary analysis of all patients 

with ACLVO and subgroup analyses of patients with endovascular therapy, IV tPA, or no 

reperfusion therapy. Although it is intuitive that larger stroke volumes lead to more resource-

intensive hospital admissions, we do not believe that this fundamental relationship between 

infarct volume and hospitalization costs has been previously reported.

We constructed our cost-prediction models from baseline patient demographics and stroke 

characteristics alone. Given that we limited our models to variables with P values < .05 and 

intentionally excluded postadmission variables such as length of stay, intubation, and 

decompressive craniectomy, we find it remarkable that our primary model still accounted for 

42.07% of the total variance of (log-transformed) hospitalization costs. FIV alone accounted 

for 20.87% of the variance in hospitalization costs. When interpreted across the range of 

observed FIVs, a patient with a 249.2-mL infarct (95th percentile) would have a 148.61% 

higher hospitalization cost than an otherwise identical patient with a 2.0-mL infarct (fifth 

percentile). Under this hypothetic scenario, with the mean hospitalization cost of $20,351.23 

as a reference point, such a change in FIV would increase hospitalization costs by 

$30,244.13, or $122.35 for each additional milliliter of stroke burden (Table 4). Notably, in 

our analyses, the relationship between cost and FIV is exponential rather than linear, 

meaning that larger increases in FIV have a more pronounced impact (Fig 2). Another 

consideration is that our primary objective was to accurately identify critical predictors of 

increased ACLVO acute care hospitalization costs. By excluding costs that were highly 

variable (ie, physicians’ costs) or occurring at random (ie, transfer costs) from the model, we 

improved our ability to correctly identify consistent predictors of hospitalization costs but 

under-represented the total cost to the hospital.

In addition to FIV, we also found that PH1, baseline NIHSS, obstructive sleep apnea, age, 

and ipsilateral carotid stenosis were significant predictors of hospitalization costs in our 

primary analysis. With the exception of ipsilateral carotid stenosis, our findings are 

consistent with prior studies of cost or clinical outcome.11,13,23,24 Increased hospitalization 

costs in patients with ACLVO with ipsilateral carotid stenosis are presumably a consequence 

of additional expenses accrued from endarterectomy or carotid stent placement.
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Differences in the cost models generated by our subgroup analysis may be explained by 

inherent differences among patient populations. For example, carotid stenosis was a 

significant predictor of hospitalization cost only in the endovascular therapy subgroup. Rates 

of carotid revascularization in patients with moderate or severe symptomatic carotid stenosis 

ranged from 100% in the endovascular group to 30% and 28% in the IV tPA-only and no 

reperfusion therapy groups, respectively. This discrepancy is a result of our institutional 

practice of revascularizing all symptomatic carotid arteries during the initial hospitalization 

unless contraindicated by the risk of hemorrhagic conversion attributable to high FIV. 

Therefore, patients with larger strokes, such as those seen in the IV tPA-only and no 

reperfusion therapy subgroups, undergo carotid revascularization less frequently, decreasing 

the impact of carotid stenosis on acute care hospitalization costs. Conversely, age was not a 

significant predictor of cost in the endovascular subgroup. A potential explanation for this 

finding is that only elderly patients with excellent baseline functional status were selected 

for endovascular stroke treatment.

Our subgroup of patients undergoing endovascular thrombectomy was treated before the 

publication of randomized controlled trials demonstrating the effectiveness of endovascular 

therapy. However, these randomized controlled trials did not meaningfully change our 

institutional practice, and our findings remain generalizable. The NIHSS scores and Alberta 

Stroke Program Early CT Scores of our endovascular therapy cohort are also comparable 

with those reported in recent endovascular stroke randomized controlled trials, and our 

patients were similarly screened for pretreatment functional independence. Additionally, the 

primary endovascular treatment technique used at our institution was the stent retriever, 

resulting in >90% mTICI 2b or 3 reperfusion rates. We also studied a wide time window of 

stroke onset to treatment (interquartile range, 236 – 465 minutes) with ~15% of the cohort 

having wake-up stroke (Tables 1 and 2). Finally, there have not been substantial changes in 

post thrombectomy medical care or substantial inflation that would impact the validity of 

our key findings.

One of the limitations of our study is that the findings may be specific to high-volume, 

tertiary referral, academic hospitals. However, while absolute costs may differ across 

hospitals, predictors of cost are likely to be similar because they are ultimately determinants 

of resource use. FIV is known to be associated with inpatient interventions such as 

tracheostomy, feeding tube placement, and decompressive craniectomy, which both add to 

hospitalization cost and prolong hospital admission.25,26 Further supporting this hypothesis, 

a post hoc exploratory analysis of our dataset demonstrated a clear, significant relationship 

(P < .001) between increasing FIV and prolonged hospitalization (On-line Fig 1). Thus, we 

believe our findings should be applicable to a broad range of hospitals. Additionally, 

intermediate and long-term care, key components of stroke health care costs, were not taken 

into account in our analysis. In the Endovascular Therapy for Ischemic Stroke with 

Perfusion-Imaging Selection (EXTEND-IA) trial, Campbell et al9 reported that patients who 

received endovascular treatment had significantly lower FIVs and returned home earlier than 

the control group. Accordingly, it can be extrapolated that lower FIVs are likely to result in 

decreased intermediate and long-term health care costs, though this hypothesis requires 

further investigation.27
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Another limitation is the 6- to 48- hour time window used to calculate infarct volumes, 

which is a reflection of our clinical practice. We obtain early MR imaging scans on patients 

undergoing endovascular recanalization treatment to assess for hemorrhage and guide 

postintervention antithrombotic therapy, whereas patients without endovascular 

recanalization are scanned later for prognostication and management of cerebral edema. 

Patients receiving IV tPA undergo follow-up imaging 24 hours post-treatment per protocol, 

while the timing of imaging in patients who do not receive reperfusion therapy is determined 

on a case-by-case basis. Early imaging may result in an underappreciation of infarct volume. 

However, most scans obtained <24 hours from admission were either for patients having 

undergone endovascular recanalization or those not receiving reperfusion therapy who 

presented with large completed infarcts (On-line Fig 2); these patients are unlikely to 

experience substantial infarct growth.9 By standardizing our infarct volume calculations to 

scans obtained between 6 and 48 hours from admission, we limited potential inconsistency 

in infarct volume calculations attributable to more variable imaging timing and progression 

and/or resolution of cerebral edema. We acknowledge that the non-uniform timing of follow-

up imaging may introduce imprecision into our calculations, but we do not believe it alters 

our fundamental findings.

A further limitation is that our findings only apply to ACLVO stroke. We intentionally 

excluded posterior circulation large-vessel occlusions because treatment paradigms in this 

patient population are not driven uniformly by high-level randomized clinical trial data. 

Additionally, it appears that in ACLVO stroke lesion location may not be tightly correlated 

with outcome.28 Outcomes and hospital admission complexity in posterior circulation 

stroke, however, may be more dependent on lesion location due to the ramifications of brain 

stem infarction on consciousness and respiratory drive.29

Finally, 99 patients were excluded from our primary analysis because of EWOC. Patients 

with EWOC represent a clinically distinct patient population, and their inclusion in our 

sensitivity analysis confounds the model. However, controlling for EWOC status produced 

the same fundamental finding with FIV the most robust predictor of increased 

hospitalization costs. Furthermore, although EWOC significantly decreases hospitalization 

costs, it remains a clinically undesirable outcome. Pursuing EWOC may be appropriate in a 

subset of patients with ACLVO, but ideally cost-effectiveness strategies target cost savings 

and improved clinical outcomes in parallel.

CONCLUSIONS

We found that FIV, a well-known predictor of stroke-related disability,7,10,21,22 was the 

strongest predictor of increased hospitalization costs in ACLVO stroke at our institution. 

Furthermore, this relationship was exponential—that is, greater absolute increases in FIV 

have a considerably greater effect on cost. A notable strength of our cost analysis is the use 

of detailed patient-level cost data rather than traditional indirect accounting methods. 

Additionally, our study has a relatively large sample size and broad inclusion criteria and 

demonstrated consistent findings across primary, subgroup, and sensitivity analyses. To our 

knowledge, this is the first time that the fundamental relationship between FIV and 

hospitalization costs has been reported. This finding has considerable economic implications 
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for the treatment of ACLVO stroke. Therapies that reduce FIV not only improve clinical 

outcomes, but may also be critical to providing cost-effective treatment.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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FIG 1. 
Study flow diagram. Endovascular stroke data base July 2014 to October 2014: three 

hundred twenty-four total stroke interventions (66 posterior circulation, 88 at an affiliated 

hospital without cost-tracking) with 173 patients eligible for anterior circulation large-vessel 

occlusion.
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FIG 2. 
Univariate analysis: cost versus final infarct volume.
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Table 3:

Significant predictors of cost

P Value Partial Eta2 Exponentiated β-Coefficient (95% CI)
b

Primary analysis: all ACLVO
a
 (n = 341)

 FIV (mL) <.0001 20.87% 1.0037 (1.0029–1.0048)

 PH types 1 and 2 <.0001  5.22% 1.6399 (1.3050–2.0610)

 NIHSS  .0024  2.76% 1.0161 (1.0057–1.0266)

 Obstructive sleep apnea  .0040  2.48% 1.3391 (1.0981–1.6329)

 Age (yr)  .0089  2.06% 0.9946 (0.9906–0.9986)

 Ipsilateral carotid stenosis  .0195  1.65% 1.1902 (1.0285–1.3774)

Subgroup analysis by treatment group

 Endovascular therapy (n = 133)

  FIV (mL)  .0003  10.03% 1.0024 (1.0011–1.0037)

  PH type 1  .0006  9.24% 2.4942 (1.4926–4.1680)

  Obstructive sleep apnea  .0018  7.71% 1.5211 (1.1727–1.9730)

  NIHSS  .0120  5.08% 1.0206 (1.0046–1.0368)

  Ipsilateral carotid stenosis  .0290  3.85% 1.2481 (1.0234–1.5221)

  mTICI score
c

 .0364  1.79% Multilevel variable

 IV tPA-only (n = 61)

  FIV (mL) <.0001 29.11% 1.0043 (1.0025–1.0060)

  NIHSS  .0300  7.99% 1.0273 (1.0273–1.0524)

 No reperfusion therapy (n = 147)

  FIV (mL) <.0001 27.92% 1.0042 (1.0031–1.0053)

  PH types 1 and 2  .0005  8.37% 2.6371 (1.5458–4.4988)

  Obstructive sleep apnea  .0300  3.29% 1.5057 (1.0407–2.1784)

  Age (yr)  .0330  3.20% 0.9925 (0.9857–0.9937)

a
Controlled for treatment type: endovascular, IV-tPA, and no reperfusion therapy.

b
The exponentiated β-coefficient represents the multiplicative change in cost associated with an increase in 1 unit of a continuous variable (or the 

presence of a categoric variable), while holding all other variables constant.

c
Multilevel variable with F-distribution.
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Table 4:

Expected cost burden per additional infarct volume
a

Increased Stroke Burden 
(mL)

Expected Increase in 
Hospitalization Cost

Net Expected Cost Increase Cost per Additional 1 mL of 
Stroke Burden

1 0.37% $75.11 $75.11

10 3.75% $763.75 $76.38

50 20.23% $4116.33 $82.33

100 44.54% $9065.25 $90.65

150 73.78% $15,015.15 $100.10

200 108.93% $22,168.52 $110.84

247.2
b 148.61% $30,244.13 $122.35

300 202.00% $41,108.50 $137.03

350 263.09% $53,539.62 $152.97

400 336.52% $68,485.11 $171.21

413.3
c 358.44% $72,946.41 $176.50

a
With reference to mean cost = $20,351.23 and primary multivariable analysis (Table 3), holding all variables constant while increasing the FIV.

b
Range of FIVs observed (fifth–95th percentile).

c
Full range of observed FIVs (0 –100th percentile).
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