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Abstract

Purpose: To develop a reliable and reproducible statistical model to predict the survival outcome
of patients with localized melanoma.

Methods: A total of 25,734 patients with localized melanoma from the 2008 AJCC Melanoma
Database were used for the model development and validation. The predictive model was
developed from the model development dataset (n=14,760) contributed by 9 major institutions and
study groups and was validated on an independent model validation dataset (n=10,974) consisting
of patients from a separate melanoma center. Multivariate analyses based on the Cox model were
performed for the model development, and the concordance correlation coefficients calculated to
assess the adequacy of the predictive model.

Results: Patient characteristics in both datasets were virtually identical, and tumor thickness
was the single most important prognostic factor. Other key prognostic factors identified by
stratified analyses included ulceration, lesion site and age. Direct comparisons of the predicted

5- and 10-year survival rates calculated from the predictive model and the observed Kaplan-Meier
5- and 10-year survival rates estimated from the validation dataset yielded high concordance
correlation coefficients of 0.90 and 0.93 respectively. A web-based electronic prediction tool was
also developed (www.melanomaprognosis.org).
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Conclusions: This is the first predictive model for localized melanoma that was developed
based on a very large dataset and was successfully validated on an independent dataset. The

high concordance correlation coefficients demonstrated the accuracy of the predicted model. This
predictive model provides a clinically useful tool for treatment decisions, patient risk assessment,
and for planning and analysis of clinical trials.
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INTRODUCTION

Myriad clinical and pathologic features affecting melanoma patient survival have been
studied extensively for more than three decades at major melanoma centers around the
world. With the aid of powerful statistical techniques, remarkable progress has been made
in the identification of dominant prognostic factors that characterize the natural history

and outcome of melanoma.1~13 Most of the large melanoma series were analyzed with
multivariate regression analysis methods so that the relative importance of the prognostic
factors considered could be accurately assessed. With an application of the Cox regression
model, almost all major multivariate prognostic factor studies have identified a remarkably
consistent set of independent prognostic factors for melanoma patients treated worldwide. 14
These advances, in turn, have facilitated a fundamental revamping in the staging of
melanoma and criteria used for interpreting results of prospective clinical trials in melanoma
with dominant prognostic factors identified by Cox regression analyses.

Although a great deal of research attention has been focused on identification of dominant
prognostic factors, few researchers have developed practical and reliable models for
predicting patient survival and disease recurrence in melanoma. The first statistical model
and scoring system for predicting outcome in patients with localized melanoma was
developed in 1985.1° Various predictive models of survival for localized melanoma have
been subsequently developed by investigators in the United States and other countries.16-21
Most of these models were developed based on a relatively small number of patients and
were not validated. In 1992 a generalized multivariable prognostic model was developed
for localized melanoma to address both survival following diagnosis and outcome after a
disease-free interval.22 The model was developed on the basis of a combined database of
4,568 patients from the Sydney Melanoma Unit (SMU) and the University of Alabama at
Birmingham (UAB).

Since 2000, we have collaborated with melanoma clinical investigators worldwide to create
a unigue melanoma staging and prognosis database under the auspices of the American

Joint Committee on Cancer (AJCC) and the International Union Against Cancer. The

first version of this Melanoma Staging Database incorporated the clinical and pathologic
results of more than 17,600 prospectively observed melanoma patients treated on three
continents. The results using the Cox regression methodology led to a major revision of

the melanoma staging criteria and stage grouping. These results were first published in the
Journal of Clinical Oncology in 2001.12: 23 A methodologic study of a parametric model (the
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generalized gamma regression model) as a potential alternative to the Cox regression model
for melanoma prognosis and modeling was also done using this database.24 Since 2007,

an updated AJCC Melanoma Staging Database has been created that contains pathology
and treatment outcome data on more than 50,000 prospectively observed melanoma patients
treated in the United States, Australia, and Europe. The database was finalized in 2008,

and a series of statistical analyses for staging and prognostic modeling were subsequently
performed. The revised AJCC melanoma staging system based on the analyses of this
database has recently been published.2®

This paper summarizes the results of developing and validating a reliable and reproducible
statistical model to predict survival outcome of patients with localized melanoma.
Development of a web-based electronic prediction tool based on this predictive model is
also described. The predictive model contains several key prognostic factors that were not
included in the AJCC melanoma staging system and thus provides more accurate survival
estimation for patients with localized melanoma compared to the AJCC melanoma staging
system.

METHODS

AJCC Melanoma Database

The model predicting outcome from initial diagnosis for patients with localized melanoma
was developed using the data from the current 2008 AJCC melanoma database. The cohort
of data with localized melanoma (Stage | and 1) consists of 31,337 patients, 25,734 (82%)
of whom had information available for all of the factors required for the model development
and validation. Of the 25,734 patients included in this analysis, 18,965 (73.7%) were
diagnosed prior to 2002. Ten institutions and cooperative study groups contributed patients
to this study. The following prognostic factors were included in the multivariate analysis of
localized melanomas: age, gender, primary melanoma site, primary tumor thickness, level
of invasion, and primary tumor ulceration. Axial lesion site includes trunk, head and neck.
Survival times were calculated from onset of primary melanoma diagnosis and considered
censored for patients who were alive at the last follow-up or who died without evidence of
melanoma. Staging evaluation, including indication for sentinel node biopsy and recurrence
monitoring, were performed based on respective institutional guidelines, but were generally
consistent with those promulgated by the National Comprehensive Cancer Network (NCCN)
and other guideline-setting organizations.

Description of the Statistical Model

The derived statistical model for predicting survival rates in patients with localized or
regional melanoma was based on the well-known proportional hazard model proposed by
Cox.28 The introduction of the Cox model represents the most important methodological
development in the area of survival data analysis for more than three decades. It permits
nonparametric assessment of survival data and allows the statistical inference to be restricted
to the effect of concomitant information (e.g., prognostic factors) without knowledge of

the form of survival distribution. The Cox model has been shown to be well suited to
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serve as a basis for evaluating prognostic factors and for developing predictive models for
melanoma.1:3.7:8.15.21.22 The syrvival function of the Cox model can be described as follows:

S@t) = So(t)exp[ﬁl(Xl - )?l) + ﬁZ(XZ - )?2) +oeet ﬂp(Xp - )?p)]

where Xy, Xy, ..., X, are the values for p measured patient characteristics (or prognostic
factors), X1, X», ..., X, are the mean values of those variables; B1, B2, ..., Bp are regression
coefficients to be estimated from the data; Sy (9 is a baseline survival function to be
estimated from data; and S(2) is the probability that a patient with given set of characteristics
X1, X, ..., Xp survives to at least time t.

Multivariate Analyses and Modeling

The predictive model for localized melanoma was developed from the model development
(training) dataset (n=14,760) consisting of data from nine major institutions and cooperative
study groups from the United States and was validated on the model validation (testing)
dataset (n=10,974) comprising patients treated at the Sydney Melanoma Unit (SMU),
Australia. The list of these institutions and groups is shown in Table 1. Key patient
characteristics for both datasets were compared and a multivariate analysis based on the
Cox regression model performed for each dataset. The results of multivariate analyses from
both datasets were also compared. It has been well established in virtually all melanoma
studies that tumor thickness is the single most important prognostic factor in localized
melanoma. We postulated that other key factors may have varying degrees of prognostic
value among patients subgrouped by tumor thickness. To develop a more accurate predictive
model, stratified multivariate survival analyses based on the Cox model were performed
for the six subgroups of patients divided according to tumor thickness (0.01-0.50mm,
0.51-1.00mm, 1.01-2.00mm, 2.01-3.00mm, 3.01-6.00mm and >6.00mm) using the model
development dataset. A submodel was developed for each of the six subgroups of patients,
resulting in six submodels for the overall predictive model. The overall validity of the six
predictive submodels developed was tested on the independent model validation dataset.
The predicted 5- and 10-year survival rates were calculated for various combinations of
significant factors within each thickness subgroup based on the model developed from the
model development dataset. The Kaplan-Meier 5- and 10-year survival rates were also
estimated for the corresponding combination of factors for each subgroup in the model
validation dataset. Concordance correlation coefficients were calculated based on the direct
comparisons of the predicted 5- and 10-year survival rates and the observed 5- and 10-year
survival rates estimated from the validation dataset.

Web-based Electronic Prediction Tool

To facilitate access and usefulness of the predictive model by clinicians, patients and clinical
researchers, an electronic prediction tool was developed based on the data generated from
the predictive model and implemented on the worldwide web for public usage. The web-
based electronic prediction tool page contains: introduction of the tool, usage disclaimer,
option selection for survival prediction for localized melanoma or regional melanoma
(description of the model development for regional melanoma is not included in this paper
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and will be published separately), user input of key prognostic features of an individual
patient, and an output of estimated 1-, 2-, 5- and 10-year survival rates (with 95% confidence
intervals) for this patient based on the input data.

RESULTS

Patient populations from the model development dataset and the model validation datasets
were very similar. As shown in Table 2, distributions of key patient characteristics in these
two datasets were virtually identical with the exception that there appeared to be a higher
percentage of axial melanoma in the model validation dataset as compared to that in the
model testing dataset (60.8% vs. 48.5%, respectively, p<0.001).

The results of multivariate analyses for both datasets were also very similar. Using the

Cox regression model to analyze the model development dataset of 14,760 patients with
localized melanoma, the following six factors were identified that significantly affected
survival: tumor thickness (y?=232.9; p<0.000001), ulceration (x2=126.2; p<0.000001), age
(x2=91.9; p<0.000001), lesion site (y2=45.5; p<0.00001), gender (x2=23.9; p<0.00001),
and level of invasion (X2:21.2; p<0.00001). Similar procedures were used to analyze the
model validation dataset of 10,974 patients. There were five significant factors from this
dataset: tumor thickness (X2:229-4- p<0.000001), ulceration (X2:95.O, p<0.000001), lesion
site (x2=41.0, p<0.00001), age (x2=27.9, p<0.0001) and gender (x?=19.8, p<0.0001). The
ranking of the top four most significant factors identified from this dataset were very
similar to those from the model development dataset. For both datasets, tumor thickness
was the most significant prognostic factor followed by ulceration; Clark’s level was the
least significant. The results of these multivariate analyses with variable codings of the Cox
model are given in Table 3. The estimated survival curves subgrouped by tumor thickness
(0.01-0.50mm, 0.51-1.00mm, 1.01-2.00mm, 2.01-3.00mm, 3.01-6.00mm, and >6.00mm)
for both the model development dataset and the model validation dataset indicated an
extremely high correlation between tumor thickness and patient survival (p<0.000001)
(Figure 1). The clear separations of survival curves by these six tumor thickness subgroups
were overwhelmingly significant for both datasets.

To increase the accuracy of the overall predictive model, multivariate analyses based on
the Cox regression model were performed for each of the above six tumor thickness
subgroups, and the results of the six submodels developed are shown in Table 4. Ulceration
was significant in all of the thickness subgroups. Lesion site remained significant in all
subgroups, with the exception of patients with tumor thickness less than or equal than
0.50mm and those with tumor thickness greater than 6.00mm. Age was a significant factor
in all tumors less than 6.00mm. Ulceration, lesion site and age were significant in all four
subgroups of patients with tumor thickness greater than 0.50mm and less than 6.00mm.
Thus, the overall predictive model developed for localized melanoma consisted of six
submodels stratified according to tumor thickness. The significant factors (covariates) with
their codings and estimated regression coefficients for each submodel are given in Table 4.

The direct comparisons of the predicted 5- and 10-year survival rates using the predictive
model and the observed 5- and 10-year survival rates estimated from the validation dataset
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yielded concordance correlation coefficients (CCC) of 0.90 and 0.93 for 5-" and 10-year
survival rates, respectively. These high concordance correlation coefficients indicated high
accuracy and precision of the predictive model developed for the localized melanoma;
graphical illustration of the excellent concordance correlation for the 10-year survival rate is
shown in Figure 2.

An electronic prediction tool was programmed based on the predictive model developed for
localized melanoma. A website (www.melanomaprognosis.org) was created for easy access
to this prediction tool. Users simply enter the individual patient’s key prognostic features,
and the tool will instantaneously provide the output of the patient’s estimated 5- and 10-year
survival rates with 95% confidence intervals (CI). Examples of the estimated 1-, 2-, 5-

and 10-year survival rates and the associated confidence intervals for patients with various
characteristics are given in Table 5. For instance, for a 54 year-old patient with a 0.8 mm,
non-ulcerated, extremity melanoma, the projected 1-,—2-, 5- and 10-year survival rates are
99.8% (CI: 99.7%-99.9%), 99.6% (CI: 99.4%-99.8%), 98% (95% CI: 97%—-99%) and 96%
(95% ClI: 95%-97%), respectively. In contrast, for a 60 year-old patient presenting with
7.0mm, ulcerated, melanoma of the extremity, the predicted 1-, 2-, 5- and 10-year survival
rates are 88% (Cl: 84%—-92%), 75% (Cl: 70%—-80%), 47% (95% CI: 40%—-55%), and 30%
(95% CI: 22%—-40%), respectively. Development of the application of this prediction tool for
an electronic handheld device is currently underway.

DISCUSSION

This is the first predictive model for localized melanoma that was developed based on a
very large dataset and was successfully validated on an equally large independent dataset.
The high concordance correlation coefficients demonstrated high accuracy of the predicted
model we developed.

The 2008 AJCC Melanoma Database that we created and used for defining an evidence-
based staging system and for predictive model development within different stages of
melanoma is the world’s largest melanoma research database with combined data on

over 50,000 melanoma patients treated at major melanoma centers on three continents.2>
Relatively few melanoma predictive models have been published. Most such models were
developed with a small number of patients (n<1,000); importantly, some did not include
ulceration, an important independent prognostic factor for localized melanoma. Our study
of predictive model development and validation for localized melanoma was based on

a substantially large number of patients (n>25,000) with complete information on key
prognostic features and patient follow-up derived from the 2008 AJCC Melanoma Database.

An important feature of our predictive model was that it was successfully validated on an
independent dataset. Although there are several other validation methods based on division
of the existing dataset (e.g., split-group method, jackknife method, and bootstrap method),
the best method is one that tests the performance of the model with an independent dataset
from a different institution.
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The current AJCC melanoma staging system provides important initial risk classification of
patients (e.g., stages 1A, IB, IlA, 1B, and 1IC for localized melanoma) based on anatomic
factors. Our predictive model for localized melanoma includes not only patients’ key clinical
features but also significant pathologic factors and thus provides much more accurate
survival estimation that is customized for an individual patient compared to the AJCC
staging system.

Our predictive model was developed based on the well-known Cox regression model. The
Cox model has been used extensively in melanoma research over the past three decades

and has been widely accepted as an excellent model to study multivariate melanoma
prognosis and modeling. We recently investigated a class of parametric models as a potential
alternative to the Cox model for melanoma prognosis and modeling. The comparative

study revealed that the Cox model performed equally well compared to the best parametric
model (the generalized gamma model) we identified for localized melanoma prognosis and
modeling.24

One of the most important facets of the predictive model is its usefulness in a clinical
setting. Prediction of the clinical course of disease and treatment outcome is an essential
part of medical practice. Physicians face daily decisions as to the selection of an appropriate
treatment and follow-up strategy for a particular patient. The predictive model generates

a prognostic summary analysis for an individual patient based on that patient’s presenting
characteristics. For example, a physician may choose to use these projections of survival in
conjunction with other factors, including the morbidity planned stage-specific treatment, to
guide the selection of an appropriate treatment for a given patient.

On the basis of this predictive model, a clinical scoring system representing an individual
patient’s prognosis with localized melanoma can be generated based on the 10-year survival
rate predicted by the model for that patient. For example, a patient is assigned a score of 80
if this patient’s predicted 10-year survival rate is 80%. The projected 10-year survival rate
was proposed as a clinical score because in localized melanoma 10 years of follow-up is
generally considered sufficient for adequate patient evaluation. Thus, the proposed clinical
score could be considered a composite prognostic indicator of several dominant prognostic
factors in localized melanoma, and it represents the probability of a patient’s long-term
survival. Because the predictive model that generated the score is highly predictable, the
scoring system itself is highly reproducible. It is also easy to remember because the score is
simply the value of the patient’s predicted 10-year survival rate.

There are several important applications of the predictive model and this clinical scoring
system. A practical patient risk classification system can be generated based on this clinical
scoring system. For example, based on clinical scores, five patient risk groups can be defined
as follows: patients with a clinical score of 80 to 100 are assigned to Risk Group I, 60-79

as Risk Group 11, 40-69 as Risk Group 11, 20-39 as Risk Group 1V, and 0-19 as Risk
Group IV. This patient risk classification system is obviously more accurate and useful
compared to the traditional AJCC staging system because it contains additional information
on other significant prognostic factors that cannot be used within the current constraints of
the overall AJCC staging system criteria. In addition, one can create as many risk groups
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using the clinical score as one desires depending on proposed applications. For example,
the risk classification can be used by clinicians to devise an appropriate treatment and
follow-up plan, to select an appropriate patient population for a clinical trial, or to define a
simple stratification criteria for patient randomization in clinical trials. Furthermore, it can
be used to define patient subgroups for comparing the effectiveness of treatments within
each subgroup in a clinical trial. In the multivariate analysis of clinical trial data, one

can incorporate the patient’s actual clinical score in the regression model and compare

the effectiveness of treatments adjusting for clinical score and other additional prognostic
factors in the specific clinical trial patient population.

Another important application of this model is its potential use for life and health insurance
purposes. Many studies show that a diagnosis of localized melanoma is not necessarily

fatal and disease-free survival for many years is highly probable. For example, a significant
portion of the patient population belongs to the Risk Group | as defined above. These
patients have an average 5-year survival rate of at least 95% and a 10-year survival rate of at
least 87%. Thus, this model can be used to generate actuarial life tables that more accurately
reflects patient risk and may facilitate issuance and maintenance of a reasonable insurance
policy by a patient with a diagnosis of melanoma.

In summary, the predictive model described in this paper represents the most comprehensive
survival model developed for localized melanoma to date. The model was developed based
on a very large dataset and was successfully validated on an equally large independent
dataset. It provides accurate survival estimation for patients with localized melanoma.

The electronic prediction tool developed based on this model is publically accessible
through a user-friendly website. This prediction tool, coupled with the predictive model

for predicting disease recurrence and survival following a specific period of disease-free
survival (currently under development), will provide a comprehensive projection of an
individual patient’s clinical outcomes based upon actuarial survival rates. The individualized
information generated for a specific patient will significantly enhance the clinicians’ abilities
to plan an optimum treatment and follow-up schedule for that patient. It can also provide
crucial information for clinical investigators in the design and interpretation of melanoma
clinical trials.
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Synopsis

A predictive survival model for localized melanoma was developed and validated based
on the large AJCC Melanoma Database. High concordance correlation coefficients
demonstrated high accuracy of this predictive model. A web-based electronic prediction
tool is available on www.melanomaprognosis.org.
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Figure 1.
Kaplan-Meier survival curves by tumor thickness group; (A) Model development dataset;

(B) Model validation dataset
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Figure2.

Concordance correlation plot of the predicted and observed 10-year survival rates by
combination of prognostic factors within thickness groups
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Table 1.

Institutions/Study Groups contributing to the model development and validation datasets for localized
melanoma.

1. Model Development (Training) Dataset (n=14,760)
This data set consists of data from the following 9 institutions and study groups:
1) Memorial Sloan Kettering Cancer Center
2) The University of Texas M. D. Anderson Cancer Center
3) University of Pennsylvania
4) Sunbelt Melanoma Group
5) Sentinel Lymph Node Working Group
6) University of Michigan
7) Moffitt Cancer Center
8) University of Alabama at Birmingham
9) Intergroup Melanoma Clinical Trial Group
2. Model Validation (Testing) Dataset (n=10,974)
This dataset consists of patients treated at Sydney Melanoma Unit (SMU)
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Table 2.

Comparisons of patient characteristics in the model development and validation datasets for localized
melanoma

Variable Model Development (Training) Dataset (n=14,760) % Model Validation (Testing) Dataset (n=10,974) %
Age
<50 449 45.0

50-59 20.7 20.4

60-69 19.1 18.0

70-79 11.8 12.6

>80 3.6 4.0

Gender

Male 54.2 52.9
Female 45.8 47.1
Lesion Site
Axial (trunk, head, neck) 60.8 48.3
Extremity 39.2 51.7
Tumor Thickness (mm)

0-0.50 22.3 18.1
0.51-1.00 233 28.1
1.01-2.00 29.6 26.4
2.01-3.00 11.9 125
3.01-6.00 9.9 11.7

>6.00 3.2 3.1
Ulceration

No 80.8 80.3
Yes 19.2 19.7

Level of Invasion

1 22.0 20.7
1 28.8 33.6
v 448 40.7
\Y 4.3 5.0
Stage

1A 36.0 374
1B 334 30.1
1A 15.7 16.3
11B 10.3 111
1C 4.6 51
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Multivariate Cox regression analyses for localized melanoma by dataset
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Chi-square values (Wald)

Model Development (Training) Dataset

Model Validation (Testing) Dataset

Variable’ Degree of Freedom (DF) (n=14,760) % (n=10,974) %
Tumor Thickness 5 232.9 229.4
Ulceration 1 126.2 95.0
Age 4 91.9 27.9
Lesion Site 1 455 41.0
Gender 1 239 19.8
Level of Invasion 3 21.2 5.5

*

Variable coding in the Cox regression model: Tumor thickness (1=0-0.50mm; 2=0.51-1.00mm; 3=1.01-2.00mm; 4= 2.01-3.00mm; 5=3.00—
6.00mm; 6=>6.00mm); Ulceration (0=no; 1=yes); Age (1=<50; 2=50-59; 3=60-69; 4=70-79; 5==80); Lesion site (0=extremity; 1=axial); Gender
(0=female; 1=male); and Level of invasion (1=level II; 2=level I11; 3=level 1V; 4=level V)
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Table 4.

Prognostic submodels for patients with localized melanoma by tumor thickness subgroup based on the Cox
regression model.

Thickness subgroup (mm)  Covariate (X;) and coding  Regression coefficient (95% CI* Hazard Ratio (95% CI)
ey ( )

1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

<0.50 Ulceration (0: No; 1:Yes) 1.24 (0.08-2.41) 3.46 (1.08-11.10)
(n=3284)

Age (0: <60; 1: 260) 1.41 (0.90-1.93) 4.11 (2.46-6.86)
0.51-1.00 Ulceration (0: No; 1:Yes) 1.11 (0.65-1.56) 3.02 (1.92-4.75)
(n=3436) —

esion site
(0: Extremity: 1: Axial) 0.92 (0.55-1.29) 2.51 (1.73-3.65)

Age (0: <60; 1: =60) 0.62 (0.28-0.96) 1.85 (1.32-2.60)
1.01-2.00 Ulceration (0: No; 1:Yes) 0.97 (0.76-1.17) 2.63(2.13-3.24)
(n=4362) —

Lesion site
(0: Extremity; 1: Axial) 0.71 (0.49-0.94) 2.04 (1.63-2.57)

Age (0: <70; 1: 270) 0.76 (0.49-1.03) 2.14 (1.63-2.81)
2.01-3.00 Ulceration (0: No; 1:Yes) 0.54 (0.32-0.75) 1.71 (1.37-2.13)
(n=1751) oo s

esion site
(0: Extremity: 1: Axial) 0.20 (-0.04-0.44) 1.22 (0.97-1.55)

Age (0: <70; 1: 270) 0.57 (0.30-0.85) 1.77 (1.35-2.33)
3.01-6.00 Ulceration (0: No; 1:Yes) 0.56 (0.33-0.79) 1.75 (1.391-2.21)
(n=1457)

Lesion site
(0: Extremity: 1: Axial) 0.28 (0.05-0.52) 1.33 (1.06-1.68)

Age (0: <70; 1: 270) 0.48 (0.21-0.75) 1.61 (1.23-2.11)

(:28%) Ulceration (0: No; 1:Yes) 0.56 (0.21-0.91) 1.75 (1.23-2.48)

*
CI: confidence interval
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Examples of predicted 1, 2, 5 and 10-year survival rates for individual patients with localized melanoma.

Patient Tumor Ulceration Lesion Site Age Predicted Survival Rate (%) (95% CI™)
Thickness
1-year 2-year 5-Year 10-Year
1 0.8 No Extremity 54  99.8(99.7-99.9) 99.6(99.4-99.8) 98.1(97.4-98.8) 95.9 (94.4-97.4)
2 15 Yes Extremity 45  98.7(98.3-99.2) 96.9 (96.0-97.8) 89.2(86.6-91.7) 79.7 (75.3-84.3)
3 2.2 No Axial 75  95.7(94.2-97.3) 87.5(84.0-91.2) 717(65.2-78.7) 59.6 (51.4-69.1)
4 37 Yes Axial 39 93.0(91.3-94.8) 85.3(82.5-88.1) 62.5(57.8-67.6) 49.6 (43.9-55.9)
5 7.0 Yes Extremity =~ 60  88.1(84.6-91.8) 75.1(70.0-80.7) 47.2 (40.4-55.1) 30.0 (22.4-40.2)

*
Cl: confidence interval
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