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Charlson Comorbidity Index

559 hospital charts for patients admitted to
medical services

RR:

<1.1 excluded

1.2- 1.4: Weight=1
1.5- 2.4: Weight=2
2.5- 3.4: Weight=3
6.0+ : Weight=6

1 year mortality




Charlson Comorbidity Index
(J Chron Dis 1987,40:337)
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Cerebrovascular disease
Chronic pulmonary disease
Congestive heart failure
Dementia

Diabetes

Diabetes with complication
Hemiplegia or paraplegia
Malignancy

. Metastatic solid tumor

. Mild liver disease

. Moderate or severe liver disease
. Myocardial infarction

. Peptic ulcer disease

. Peripheral vascular disease

. Renal disease

. Rheumatologic disease

Deyo’s ICD9CM Codes

(J Clin Epidemiol 1992,45:613)
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Elixhauser Comorbidities
(Medical Care, 1998;36:8-27)

1,779,167 Inpatients in California
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Elixhauser’s 30 Comorbidities

Congestive heart failure Peptic ulcer disease excluding bleeding
Cardiac arrhythmias AIDS

Valvular disease Lymphoma

Pulmonary circulation disorders Metastatic cancer

Peripheral vascular disorders Solid tumor without metastasis
Hypertension, uncomplicated Rheumatoid arthritis/collagen vascular diseases
Hypertension, complicated Coagulopathy

Paralysis Obesity

Other neurological disorders Weight loss

Chronic pulmonary disease Fluid and electrolyte disorders
Diabetes, uncomplicated Blood loss anemia

Diabetes, complicated Deficiency anemias

Hypothyroidism Alcohol abuse

Renal failure Drug abuse

Liver disease Psychoses

Depression



Defining Comorbidities

Dx 2-16 & Dx type

Previous

Previous

Hospitalization




Development ICD-10 coding
definitions for comorbidities
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» ICD-10
»» Deyo’s ICD-9-CM
*» Updated ICD-9-CM

TABLE 1. ICD-9-CM and ICD-10 Coding Algorithms for Charlson Comorbidities
Comorbidities Deyo’s 1CD-9-CM 1ICD-10

Myocardial infarction 410.x, 412.x [21.x, 22.x, 125.2
Congestive heart failure 428.% 109.9, 111.0, 113.0, I13.2

Peripheral vascular
disease

Cerebrovascular disease 430.x—438.x

Dementia

Chronic pulmonary 490.x-505.x, 506 4
disease

Rheumatic disease 710.0, 710.1, 710.4,

Peptic ulcer disease K25x I\"H X

Enhanced ICD-9-CM

410.x, 412.x

102.11, 402.91,




DRIGIMAL ARTICLE

Coding Algorithms for Defining Comorbidities in
ICD-9-CM and ICD-10 Administrative Data

Hirde Owan, MD, PhD *T Vijaya Rmdararajan, MD, MPH, FACP. 1 Patricia Halfon, MDD, §
Andrew Fong, BOOMM,*® Bernard Buwrmand, MD, MPH & Jean-Chrisicphe Lk, MDD, PhD &
L. Democm Sounders, MBECH, PhD § Cynihia A. Feck, MDD, MAS: ¥ Themas E. Feasby, MD,**
and William A Ghali MD, MPH 111
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BRIEF REPORT

Cross-National Comparative Performance of Three Versions
of the ICD-10 Charlson Index

Vijava Sundararajan, MD, MPH *# Hude Quan, MD, PhD.}§ Patricia Halfon, MD, ¥
Kivohide Fushimi, MD, PhD.|| Jean-Christophe Luthi, MD, PAD,§ Bernard Burnand, MD, MPH ¥ and
William A. Ghali, MD, MPH, {§** for the International Methodology Censortium for Coded Health
Information (IMECCHI)

Objective: The Charlson comorbadity index hes been widely used
for msk adjustnent 1n cutcome studies using admimistrative health
data. Recently, 3 Internaticnal Statstical Clessification of Dhseases,
Tenth Revision (ICD-10) translatons have been publsbed for the
Charlscn comerhdities. This study was conducted to compare the
prechotive performance of thess versors (the Halfon, Sundammjan,
and Qusn versions) of the ICD-10 coding algonthms using data
from 4 countries.

Metheds: Data from Austraha (W = 2000—2001, max 25 disgnoms
codes), Canada (W = 2002-2003, max 16 diagnoms godes), Swit-
merland (M = 1999=2001, unlimmted numbser of diagnosie codes),

Japemese datn, the median o-sttisbos were 0.712 (Quan), 0.709
(Sundararajan), and 0.694 (Halfon) wsing mdradual comorbadity
coeflicients. In general, the ]:ll:-:-l:lal:ﬂhl:_'.' chstributiors between the
Qusn and the Sundamrojan versiors overlapped. whereas those
between the Quan and the Halfon wemmon did not.

Canclusiens: Our analyses show that all of the ICD-10 versions of
the Charlson algorithm performed snsfactonly (o-stabstios 0.70—
0.86], with the Qruan vemion showing a tremd towand cutperformmg
the other vermors m all data sets.

(Med Care 2007:45: 1210-1215)




Mortality results for four countries

Score = Canada  Switzerland  Australia Japan
0 0.36 0.51 0.37 1.53
1 2.43 2.83 2.81 2.60
2 4.24 3.09 5.80 3.75
3 8.51 5.68 8.24 6.25
4 10.26 7.57 11.05 6.55
5 16.54 12.30 15.96 8.13
6+ 13.70 11.40 16.43 16.76
C-

statistics 0.836 0.772 0.840 0.701



Validating ICD-9/10 coding
definitions for conditions



Alberta Teaching Hospitals
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Difference in prevalence (%0)

% In ICD 10 data - % In charts % in ICD 9 CM data - % in charts
0- 0
- 1
2 - 5.
-3 4 -3
-4 - -4
5 - 5
6 %
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e [CD-9-CM vs. Chart
s |ICD-10vs. Chart

1.00
Kappa
.
0.80
Dementia
0.60 - .,
=208, . HIV/AIDS

0.40

Hypothyroidism

0.20

0.00
32 Conditions

Health Serv Res. 2008 Aug;43(4):1424-41
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Methods

Assessing Validity of ICD-9-CM and
ICD-10 Administrative Data in
Recording Clinical Conditions in a
Unique Dually Coded Database

Hude Quan, Bing Li, L. Duncan Saunders, Gerry A. Parsons,
Carolyn I. Nilsson, Arif Alibhai, and William A. Ghali for the
IMECCHI Investigators

Objective. The goal of this study was to assess the validity of the International Clas-
sificaion of Disease, 10th Verson (ICD-10) administrative hospital discharge data and
to determine whether there were improvements in the validity of coding for clinical
conditions compared with ICD-9 Clinical Modification (ICD-9-CM) data.

Methods. We reviewed 4,008 randomly selected charts for patents admitted from
January 1o June 30, 2008 at four teaching hospitalsin Alberta, Canada to determine the
presence or absence of 32 clinical conditions and to assess the agreement between ICD-
100 data and chart data. We then recoded the same charts using ICD-9-CM and de-
termined the goreem et Betweer the TO T3 dAaia and cbart data for recardin e thoce




Updating and Validating Charlson
Index Score



International Methodology Consortium for Coded Health Information

www.IMECCHI.org

Optimal methodologies for deriving knowledge and wisdom from health data.



Updating Charlson Index and Score

55,929 Inpatients in Calgary

ﬂ

1 year mortality

N

Comorbidities and Weights

!

In hospital mortality in Canada,
Australia, NZ, Japan, France,
Switzerland




Variables Hazard Ratio Updated Charlson
weight weight

Myocardial infarction 0.99* 1
Congestive heart failure 1.91 2 1
Peripheral vascular disease 1.10* 0 1
Cerebrovascular disease 1.10* 0 1
Dementia 2.39 2 1
Chronic pulmonary disease 1.28 1 1
Rheumatologic disease 1.30 1 1
Peptic ulcer disease 1.08* 0 1
Mild liver disease 1.94 2 1
Diabetes without chronic complication 1.12* 0 1
Diabetes with chronic complication 1.22 1 2
Hemiplegia or paraplegia 2.26 2 2
Renal disease 1.43 1 2
Any malignancy, including leukemia and 2.28 2 2
lymphoma
Moderate or severe liver disease 3.83 4 3
Metastatic solid tumor 6.01 6 6
AIDS/HIV 3.69 4 6

Maximum score# 24 29



C-statistic for risk adjusted logistic regression predicting mortality
among 55,929 patients with age>18 years in Calgary, Canada

Mortality
In-hospital

In 30 day

In 1 year

12 updated
comorbidities

0.882
0.884
0.897

17 Charlson  Updated

comorbidities score
0.884 0.881
0.886 0.883
0.899 0.896

Charlson
score

0.879
0.881
0.894



C-statistics for logistic regression model with inhospital mortality

Score from Canada France Japan Australia NewZ  Switzerland

12 updated 0.828 0.878 0.727 0.825 0.831 0.869
comorbidities

17 Charlson 0.825 0.882 0.723 0.808 0.836 0.876
comorbidities

Am J Epidemiology, In press



Questions

hguan@ucalgary.ca
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