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Chapter 11: Comorbidity “Sickliness
Adjustment”

Background

Background

In observational studies, when comparing outcomes in two cohorts of
patients, analysts often wonder whether the compared populations were com-
parable at baseline. It is often asked colloquially have we controlled for “sick-
liness of our patients”. “My patients are sicker than his patients”. This
sometimes is translated as “have we controlled for comorbidity”? Have we
controlled for “severity of illness™?

Controlling for severity of illness implies that there exists an evaluation test
that can be applied to a patient to extract some notion of how sick he is at this
time. Such a magical metric does not exist. What has historically been done,
has been to look at the last hospitalization, extract the ICD-9 diagnostic codes
and develop a model that captures a notion of severity. Some have extended
this approach to cover clinical variables extracted from the index hospitaliza-
tion. Comorbidity 1 will provide the user with a standard method for using a
single hospitalization to capture severity of illness. The multiple ICD-9 will
be summarized in a smaller set and in the case of the Charlson Index a specific
value will summarize probability of mortality. It will also provide a summary
of laboratory and clinical variables available from the index hospitalization to
allow the user to build his own metric. The input for Comorbidity I will be the
cohort whose index date is captured within the date range of date of admission
and date of discharge of a hospitalization. Within includes the date of admis-
sion and date of discharge.

Comorbidity 11, applies the same methodology over a duration of time cap-
turing data from multiple hospitalizations, Clinic visits, and ED visits. This
latter approach while not validated follows logically in the same spirit of
Comorbidity I and allows the user to build his own metric.
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Historical Approaches to “Sickliness Adjustment” - the
Hazards of adjustment

Adjustment strategies in principle are dependant upon what you are trying to
adjust for.

« Are you adjusting for severity of a specific disease so as to compare costs
in populations with that disease to evaluate the utility of management
strategies?

« Are you adjusting for the likelihood of mortality? If you are describing
different diseases, the likelihood of mortality in disease A severity level
severe might be much less than disease B with severity level moderate if
the base mortality rate of B is greater than A.

« Are you adjusting for cost? The probability of high cost in one patient
population might not be proportional to the probability of death as in some
populations high likelihood of death would preclude using high cost inter-
ventions.

« Are you adjusting for likelihood of readmission? Likelihood of death
might compete with likelihood of readmission.

« Areyou just trying to get a description of the population in cogent catego-
ries and let your readers decide whether the populations are reasonably
comparable at baseline?

« Are you trying to categorically describe each patient in a cohort in a lim-
ited number of cogent categories and then build a statistical model your-
self using outcomes in your own populations to standardize the outcome
in both populations (Elixhauser approach of AHRQ below).

« Are you trying to turn the “sickliness” question into a simple numeric
summary so you can compare the “sickliness of the two populations”?
This is the Charlson index approach that generates a Charlson score “pre-
dictive of mortality due to comorbid diseases™ and is used to describe the
“sickliness of two populations of patients™. To what extent “probability of
death” even if perfectly predicted by the Charlson index actually gets to
the core of “sickliness” for the particular issue under study is open for
debate.

All the aforementioned techniques take advantage of billing coding to qualify
the patient population. All suffer from the bias that as billing coding changes
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APR DRG

or the vigor with which they are recorded changes, the “apparent” sickliness
of the patients change.

Also, any index developed can not take into consideration changes in technol-
ogy and therefore the clinical consequences of a particular diagnosis. A
Charlson score for AIDS at 6 developed in 1987, does not take into consider-
ation the major advances in HIV care over the last few years.

Any index must be validated. As coding practices change, as new ICD-9
codes are included validation studies do not keep up with the changing
nomenclature. AHRQ, has a website that identifies the new icd-9 codes and
assigns them to the Elixhauser comorbidity categories. While these assign-
ments may have face validity, there is no formal process for revalidating how
these new mappings will behave in predictive models. It is possible that the
new codes might be better segregated into a different category rather than sub-
sumed in one with the suspected same face validity.

When new indices are developed based upon ICD-9 categories that did not
exist in previous years, the ability to perform adjusted “sickliness” studies
across time may have some validity problems. This is inherent to the chang-
ing nomenclature and understanding of disease and impacts upon both the
“open source adjusters” and commercially available adjusters.

Commercially available adjusters for mortality include the 3M apr-drg. The
apr drg develops drgs and develops severity levels within drg based upon
comorbid diseases and then assigns a weight to the statistical model to predict
death during hospitalization. It is a death predictor and its data base of hun-
dreds of thousands of patients allows it to develop coefficients for each APR
DRG cluster. The 3m apr drg creates for each hospital patient and then for the
aggregate of patients in that hospital a predicted mortality rate based upon the
diagnoses of the patients and compares this result to the actual observed
deaths. How well the weight of probability of death is useful as an adjuster for
other issues other than death is not clear.

Apr DRG has been developed in cooperation with a children’s hospital so its
coverage of infants and children is much better than other adjusters.
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Federal DRG
Weight

The Federal government assigns DRGs mapped from ICD-9 codes. The map-
ping changes annually, but in 2007, there was a complete renaming of the
DRG codes. In addition, annually, the Federal Government to achieve net cost
neutrality assign Weights (important to reimbursement) to each of the

DRG categories. The Weights are suppose to reflect the cost in caring for the
patients in those categories and in principle are to reflect the relative reim-
bursement that should be recognized for each DRG. In a sensg, this “cost
weight” identifies what legitimate burden of effort each patient requires rela-
tive to the effort expended in all hospitalized patients. This DRG weight can
be seen as an adjuster for disease burden to the extent that you believe that
federal recognition of effort required is related in some measure to sickliness.
Of course, there are some people who cost a lot but may not have a higher pro-
pensity for the specific outcome of interest.

Federal Weights are recalibrated annually so if you wish to compare across
time you would need to apply the DRG grouper of the most recent year across
time and accept the Fed Weight of the most recent time period as the appropri-
ate Fed Weight. The problem with this solution using a common grouper and
weight system across time is that the DRG grouper depends upon the exis-
tence of specific ICD-9 in the vocabulary. If in previous years that ICD-9 did
not exist, the grouper can not credit you for that ICD-9. Moreover, in recent
years there has been a weighting penalty for less specific diagnoses so that if
you coded CHF nonspecific you would not be as rewarded financially as you
would have been by coding “CHF diastolic dysfunction”. Present groupers
reward specificity. This specificity of diagnosis was not present in previous
years, causing a present day grouper applied on the past to potentially under
weight the patients from the past in a study comparing patient outcomes
across time.

In the future, we will provide the user an option to either use the weight from
a common drg grouper across time or use the Fed DRG weight that would
have been generated by the then applicable Grouper in the year of interest.

Another weakness of Federal Weights is that that it is focussed on the Medi-
care population and provides much more limited information in children or
infants.
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Problemwithall
the diagnosis
based Adjusters

Clinical Data
for Adjusters

Purpose

All of these methodologies suffer from the problem that if you are trying to
adjust for comorbidity to create a metric that looks at clinical quality but you
use an adjuster that forgives outcome by extra diagnoses that could be the
result of poor medical care, you have decreased the power of the instrument to
detect clinical incompetence. The most clinically incompetent institution will
generate the greatest number of diagnoses because their errors cause infection
and side effects that are then used by the severity adjuster to “forgive” their
higher mortality rate.

The use of race in these models also suffers from the possibility that poor care
provided disproportionately to people of a particular race (race as a sociologic
concept ), is “forgiven” when race is included in the statistical “adjusting
model”.

Clinical Data has been incorporated in formal ICU mortality severity adjusters
in

« Apache IV (Adult ICU patients)
e Prism (neonatal icu)

Researchers performing readmission analyses and Length of Stay analyses
have found that the inclusion of albumin or other laboratory data elements
often improves the performance of the predictive models that otherwise
include only administrative data.

We provide options for obtaining laboratory data and non laboratory covari-
ates to build adjustment models.

There are no perfect answers. This smart report provides the user with two

conventional approaches in using administrative data for “adjustment pur-
poses”.
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Algorithm

Algorithm

References:

. Quan et al. Coding algorithms for defining comorbidities in ICD-9-CM

and ICD-10 administrative data. Med Care 2005 Nov; 43(11):1073-1077

. Charlson et al. A New Method of Classifying Prognostic Comorbidity in

Longitudinal Studies:Development and Validation J Chron Dis 1987
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Elixhauser Ahrg Web 1ICD-9 but enhanced with but enhanced to reflect
ahrq comorbidity calculator through FY 2007. comorbidity software ver-
sion 3.2

a. http://www.hcup-us.ahrqg.gov/toolssoftware/comorbidity/Tablel-
FY?2007-V3 2.pdf and

b.http://www.hcup-us.ahrg.gov/toolssoftware/comorbidity/Tablel-
FY2006-V3_1.pdf

Hutchinson TA Thomas DC MacGibbon B. Predicting survival in adults
with end-stage renal disease: An age equivalence index. Ann Intern Med.
1982; 96: 417-423.

. Charlson Enhanced Comorbidity ICD-9. ref 1,2 Table 1 (enhanced ICD-9

cm)
Elixhauser AHRQ Web ICD-9-CM.

ref 1, Table 2 (third column), FY ‘06, FY 07 updates (reference 3)
Elixhauser Enhanced ICD-9-CM

reference 1, Table 2 third column no web updates
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Charlson
Comorbidity
Comorbidity
Categories and
Index

Algorithm

Weighted Index of Comorbidity:

Condition

Myocardial Infarction
Congestive Heart Failure
Peripheral Vascular Disease
Cerebrovascular Disease
Dementia

Chronic Pulmonary Disease
Connective Tissue Disease
Ulcer Disease

Liver Disease Mild
Diabetes

Hemiplegia

Renal Disease Moderate or Severe

Diabetes with End Organ Damage

Any Malignancy
Leukemia

Malignant Lymphoma

Liver Disease. Moderate or Severe

Metastatic Solid Malignancy

(A web version of this algorithm is available at: http://www.medalreg.com/
ghc/medal/ch1/1_13/01-13-01-ver9.php3 see info button content below)

Assigned Weight

O W NN NN NN PR R R R R R PR PR R e

The ICD-9’s of a specific hospitalization are mapped to specific categories in
the Charlson comorbidity index. The report provides an excel column for
each of these categories signifying with a “1” the presence of this category
and with a “0” the absence of this category. The report also provides a
weighted score:
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AIDS 6

The impact of age is calculated separately with the following scores:
less than 50 scored O

50-59 scored 1

60-69 scored 2

70-79 scored 3

80-89 scored 4

(and continuing with each decade)

age-related risk =
= INT((age-40) / 10)

A probability of ten year survival:
combined score =
= (weighted index of comorbidity) + (age-related risk)

estimated 10 year survival =

=0.983 EXP (EXP( 0.9 * (combined score)))

where:

+ 0.983 is the 10 year survival in a low risk population (from Hutchinson et al
1982 reference

Note: Charlson in Comorbidity 1 looks at diagnoses in a single hospitaliza-
tion. As a result you never see a coding situation where both diabetes with and
diabetes without complications would exist in a single hospitalization. Simi-
larly, liver disease is either mild, moderate, or severe in a single hospitaliza-
tion. In Comorbidity 2, the unvalidated extension of the Charlson, we may
have over an interval of time both diabetes designations or both liver designa-
tions. The rule is to count only the most severe one in the interval for the pur-
pose of calculating a Charlson score. The Charlson weight becomes:

If diabetes no complication then 1
if diabetes complications then 2

if both then 2

if liver disease mild 1

if liver disease moderate or severe 3
if both 3

if moderate or severe renal disease 2
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Table 1 Enhanced ICD-9-CM Charlson Com orditity Criteria (column 4)

TABLE 1. ICD-9-CM and ICD-10 Coding Algorithms for Charlson Comorbidities

Comorbidities

Deve’s ICD-9-CM

1CD-10

Enhanced [CD-9-CN:

Myocurdal infarction
Congestive heant Bailure

Peripheral vascalar
dneise

Cerebrovasculyr disease

Dementia

Cheonic pulmonary
decise

Rbyewmatic disesse

Peptic ulcer disease
Mild Tiver discase

Diabetes without chronye
commplication

Diabetes with chromie
complication

Hemiplega or paraplegia

Renal disease

Any maligeancy,
meluding emphon
and kukemi, except
malignant neoplasm of
skin

Meoderate or severe liver
dueise

Metaseatic solid mmor
AIDSHIV

410.x, 412.x
A28.x

4439 441.x, 7854, V43 4
Procedure 3848

40438

290.%

490, x-505.x, 506.4

7100, T10.1. 7104,
TI4.0-T14.2, 71481, 725x

365340
571.2, 5714571 6

250.0-250.3, 250.7

28042506

MLl 342x

S82.x, 3838837, 5855,
$86.x, $88.x

14051725, 17451958,
200.x-208.x

456.0-456.21, 5722-572.8

196,x-199.1
425044 x

120.x. 22x, 282
1099, 1110, [13.0, 1132, 1255, 142.0,
4251429, [43.x, 150X, P20.0

170.x, I71x, I7T3.1, 173.8, 1729, I77.1,
179.0, 1702 K551, KS5.8, K389,
Z958, 7959

GASx G466, HM.0, 1680.x-169 X

FOOx-F03.x, FO5.1, GMx, G311

127.8, 1279, J40x-J47 x, J60.x-J67 x,
J68.4.)70.1, J70.3

MoOS.x, MO6.x, M31S, M32x-M3ds,
M350, M353, M36.0

K25.x-K28x

BIS.x, KT0.0-K70.3, K70.9,
K71L3-K7L5 K717, K73x, K7d.x,
K760, K76 2-K76.4, K76.8, K769,
AN

E10.0, EI01, E106, E10.8 E109.
EILOEILL ELLG EILS, ELLY,
E12.0, E12.1, E12.6, EI2.8, EI12.9,
E132.0, E13.1, EI2.6, EI}8, EI39,
El0, El4L EL4.6, EI48, EILY

E102-EI05, E107, ELI 2-E115,
EIL7, EI22-E125, E12.7, E13.2-
EI35, EI37, EI42-EI45, E14.7

GO4.1, G114, GR0.1, GE0.2, GS1.x,
G82x, GRAO-GSY 4. G839

112.0, 1131, NO32-N0A.7, NoS 2.
NOST, NISa, NI9x, N250, 2490
Z492, Z94.0, Z99.2

COOx-C26x, CMLx-C34x, C3Tx-
Cdlx, Ca3x, CASx C88x, Colx-
C76.x, C81.x-C85x, C88.x,
CI0.x-097 x

185.0, 1859, I86.4, 1982, K70.4,
K701, K721, K729, K76.5, K76.6,
K767

CT7.x-C80x

B20.x-B22x, B24.x

410.x. 412x 3
398.91. 402.01, 40211, 40201,
4401, 40402, 40411, :
40413, 40491, 40493, :
42544259, 428.x 3

0930, 437.3, 440.x. 4l x,
314439, 471, 8871,
5579, Va3 4 >

36234, 4305428 x

290.%, 2941, 3312 3

416.8, 4169, 490.x-505x,
506.4, SO8.1, 5088

4465 TL0.0-T10.4, TL40-:
T2, TI48, 723 $

531 x-534x 3

070,22, 070.23, 07032, 0733,
070,44, 070.54, 070.6, 070.9,
$70.x, S71x, 5733, 5734,
5738, 5739, Va2

250.0-250.3, 250.8, 2509

25042507

3341, M2, 343%, 3440
3446, 3449 :
U301, 40311, 403,91, 40£02,
AO3, 40412, 404,13, :
40492, 40493, 582x,
§81.0-583.7, 585.x, S86.%,
S88.0, V42,0, VA5.1, VSGx
180.x-172x, 17421938, ©

200 208x 286

45604562, §722.5728 :

196,x-199x
042 x-044 x

Figure 11-1: Enhanced Charlson Comorbidity Criteria
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Cardiac arrhythmias

Valvular diseass

Pulmonary circulation
disorders
Penipheral vascular disorders

Hypertension, uncomplicated

Hypertension, complicated

Paralysis

Other newrological disorders

Chronic palmonary disease

Diabetes, uncomplicated

Diabetes, complicated

Hypothyroidism

Renal failure

Liver disease

426.10, 426,11, 426.13,
4262-426.53, 426.6-
426.8, 427.0, 427.2,
42731, 427.60, 427.9,
785.0, V45.0, V533

093.2, 394.0-397.1,
424.0-424.91, 7463~
T46.6, V422, V433

416.x, 4179

440.x, 441.2, 441.4,
H1T7, 4419, 443.1-
443.9, 47,1, 557.1,
557.9, V434

401.1, 4019

402.10, 402.90, 404.10,
404.90, 405.1, 405.9

3420, 34211, 3429~
M4 x

331.9,332.0, 3334,
333.5 3Mx 335x,
30 .x, 341.1-341.9,
345.0, 34511, 3454,
5.5, 3458 3459,
3481, 3483, 780.3,
T843

4904928,

403.00-403.91, 494.x-

505x, 5064
250.0-250.3

2504-250.7, 250.9

243-244.2, 2448, 2449

403,11, 403.91, 40412
404.92, 585.x, 586,
V42.0, V45.1, V560,
V568

070.32, 070.33, 070.54,
456.0, 456.1, 456.2,
571.0, 571.2-571.9,
5723, 572.8 V427

093.2, 394x-397.1,
3979, 424.x, 746.3-
T46.6, V422, V433

416x 4179

440, x, 441 .3, 442.x,
443.1-443.9, 44701,
557.1, 557.9, V434

401.1, 401.9, 642.0

401.0, 402x-405.x,
6421, 6422, 6427,
6429

342 x-344.x, 438.2-
4385

330x-331.x, 3320,
3334, 233.5 3Mx-
335.x, 340, M1.1-
3419, M5.x, MTx
7803, 7843

490x-492 x, 493x,
494x-305.x, 5064

250.0-250.3, 648.0

250.4-250.9, 775.1

243-244.2, 244 8,
249

403.01, 403.11, 403.91,
404.02, 404.03,
404.12, 404,13,
40492, 404 93,
85x, SRAX, V42,0,
V45,1, VS6x

070.22, 070,23, 07032,
070.33, 070.44,
070.54, 456.0, 4561,
456.20, 571.0,
571.2-571.9, 5723,
5728, V427

H4.1-144.3, 1456, W59,
[47.x-149.x, R00.0,
ROO.1, ROO.8, TS2.1,
Z45.0, 295.0

A52.0, 105.x-108.x, 109.1,

1098, 134.x-139x,
Q23.04023.3, 795.2-
7954

126.x. 127.x 1280, [28.8,
128.9

170.x, I71.x, 173.1, I73.8,
173.9, 177.1, 179.0,
179.2, K551, K558,
K559, Z95.8 2959

110.x

NEx-T13x 115x

G04.1, G114, G80.1,
G80.2, G81.x, G82x,
G83.0-G83 4, G83.9

Gl0x-G13.x, G20.x-
G223, G254, G25.5,
G31.2. G31.8 G31.9,
G323, G35x-G37.x,
G403, G41.x, GO3l,
(G934, R47.0, RS6x

127.8, 127.9, J40x-J47.x,
160.3-167.%, 168.4,
170.1, 1703

E10.0, E10.1, E10.9,
E110,E1L1, EI1.9,
E12.0, E12.1, E12.9,
E13.0, E13.1. E13.9,
E14.0, E14.1, E14.9

E102-E108,
EI1.2-E11.8 E122-
E128, EI3.2-E138,
El42-E148

E00 x-E03.x, F$9.0

1120, T13.1, NI18x.
N19.x, N25.0, Z49.0-
Z49.2, 294.0, Z99.2

BIS.x, I85x 1864, 198.2,

K70.x, K71.1, K71.3-
K71.5,K71.7, K72x~
K74.x, K76.0, K76.2—
K769, Z94.4

TABLE 2. ICD-9-CM and ICD-10 Coding Algorithms for Elixhauser Comorbidities
Elixhauser's Original Elixhauser AHRQ-Web
Comorbidities 1CD-9-CM 1CD-9-CM 1CD-10 Enhanced 1CD-9-CM
Congestive heart failure 39891, 402.11, 40291, 308.91, 402.01, 40211, 1099, 111.0, 113.0, [13.2, 398.91, 402,01, 402.11, 40291,
404.11, 404.13, 40291, 404.01, 125.5, 42,0, [42.5- 404,01, 404,03, 404,11,
404.91, 404.93, 428 x 404.03, 404.11, 42,9, H3.x, 150 404.13, 404,91, 404.93,
404.13, 40491, P29.0 42544259, 428 x
404.93, 428x

4260, 426,13, 426.7, 426.9,
42610, 42612, 427.0-427 4,
427.6-427.9, 785.0, ¥6.01,
906,04, V45,0, V533

093.2, 394.x-397.x, 424.x,
T463-7466, V422, V433

4150, 415.1, 416.3, 417.0,
417.8 417.9

093.0, 437.3, 40,3, 441.,
443.1- 4439, 447.1, 5571,
557.9, V434

401 x
402x-405.x

3341, 342.x, 343.x, MH4.0-
4.6, 349

331.9, 3320, 332.1, 3334,
333.5 323.92, 334 x-335.x,
3362, 340x, 341x, 3451,
3481, 3483, 7803, 7843

4168, 416.9, 490.x -505x,
5064, 5081, 5088

250.0-250.3

250.4-2509

2409, 243.x, 244.x, M46.1,
2468

403.01, 403.11, 403.91, 404.02,
404.03, 404,12, 404,13,
404.92, 404.93, 585.x, 586,
S88.0, V42.0, V45,1, VSax

070.22, 070.23, 07032, 070.33,
070.44, 070.54, 070.6, 070.9,
456.0-456.2, 570.x, 571.x,
572.2-572.8,5733, 5734,
573.8 573.9, v42.7

(Continued)

Algorithm

Figure 11-2: Elixhauser Web ICD-9 CM web (third column of table 2 further enhanced by

updates that follow)
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TABLE 2. (Continued)

(A'nn..nbiﬁlin
Peptic ulcer disease
eachiding bleeding

ATDSHIV
Lynephoma

Melmtatic coence
Solid tamoe without
molostasin

Rbcureatoid anbotis’
vollagen vascular

dissancs

Coagulopathy

Obesity

Weight Joss

Flwid and elecimlyte
disorders

Blood boss asemia

Deficiency anemia

Aloohel abuse

Drug abuse
Psychoses

Depression

Flsshauser's arigional
IChaecnM
531.70, $31.90, $32.30, $32 90,
53370, $33.90, 534.%0,
53490, V1271

042.x-04d.x

200 % -202.3x, 202.5 2000,
2033, 238.6, 273.3, VIOT),
V10.72, V10.79

10651995

140.x-172x, 1T4.x 175.x,
1705 165, VI0x

7010, T10x 714 720
725x

2RG.x, 287.1, 287.2.287.5

2780
260.x-263x

MWax

2800

280.1-281.9, 285.9

2011, 2912, 291 5-2M1.9,
3029, 305.0, VI3

2020, 202 82202 30, 2
3040, 305.2-305.9

-

9,

295.x 203.x, 209.1

3004, 301.12, 3000, 369 1.

Fhislessr AHRQ-Weh
CDO0M

S31.41, 53150, S3161,
531.9, 52191, 53240,
53251, 53261, 5327,
53291, 53341, 533.51,
53360, 2307 S53501,
334,41, 534.50, 53461,
534.7. 5001

M2x- 0ddx

0x-2023,202.5 20390,
W3R 2984, 2733

1961995
40x-1T2x, 1740 17855,
179x-198.x

7010, 710 Tld.x, 720,

Tisx

W6x, 2870, 28732875

2730
26D x-263.x, T83.2

b
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Figure 11-3: Elixhauser Web ICD-9 CM web (third column of table 2 further enhanced by

upd

ates that follow)

Additions to Elixhauser to achieve compatibility with comorbidity version 3.2

FY 2006 enhancements- http://www.hcup-us.ahrg.gov/toolssoftware/comor-
bidity/Tablel-FY2006-V3_1.pdf

(Table is on the next page)
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ICD-9-CM Changes to the Comorbidity Software

ICD-S-CM
Diagnosis ICD-8-CM Diagnosis Code Label Comorbidity Assignment
Code
4372 Hypertensive Encephalopathy Hypertension - complicated
"5853 Chronic kidney disease Stage Ill (moderate) Renal failure
*5854 Chronic kidney disease Stage IV (severe) Renal failure
*5855 Chronic kidney disease Stage Renal failure
*5856 End stage renal disease Renal failure
*5859 Chronic kidney disease unspec Renal failure
‘29182 | Alcohol induced sleep disorders Alcohol abuse
3337 Acqguired torgion dystonia Cther neurolcgical discrders
78031 Febnle convulsions (simple), unspecified Other neurclogical disorders

Algorithm

Figure 11-4: ICD-9-CM changes to the comorbidity software FY 2006

FY 2007 enhancements- http://www.hcup-us.ahrg.gov/toolssoftware/comor-

bidity/Table1-FY2007-V3_2.pdf

(Table is on the next page)
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Algorithm

Table 1. Changes Made to Comorbidity Software for FY2007, Version 3.2
The following changes were made to the Comarbidity Software lor fiscal year 2007, This year,
ICD-9-CM and DRG updates for fiscal year 2007 are inchuded. These changes are incorporated
in the tool currently available: Comorbidity Software, Version 3.2.
ICD-8.CM Changes to the Comorbidity Software
ICD- .
mgc&%s%’zde ICD-9-CM Diagnosis Code Label Comerbidty Assgnment
*333.71 Athetoid cerebral palsy Cther neurokegical disorders
*333.72 Acute dystonia due 10 drugs Other neurckegical disorders
33378 | Cther acquired terson dysionia ‘Other neurdlegical disorders
“333.85 Subacute dyskinesia due fo drugs Other neurslegical disorders
‘33384 Reslless legs syndrome [RLS) Other neurolegical disorders
*328.0 Central pain syndrome Cther neurolegical disorders
*649.10 Chesity comp preg, brth, or puerpenum, Obas?
unspecified episede of care R4
“B49.11 Cbesity comp preg, brth, or puarpenum, Obesity
delivered with antepartum complication
“849.12 Cbesity comp preg, celivered with Obesi
postpartum comrglication besity
“849.13 Cbesity comp preg, antepartum condtion or Obesit
complication
649,14 Cbesity comp preg, brth, or puerperium, Obesty
postpartum condiceme
*649.30 Coaguiation defects comp preg, birth, or the 2 i
puerperium, unspec episode of care Coagulation deficiency
“849.31 Coagulation defects comp preg, delivered
with anfepartum complication Coaguiation deficlency
‘849.32 Coagulabon defects comp preg, delivered . :
with postpartum complication Coagulation deficiency
"649.33 Coagulation defects comp preg, antepartum ‘
condition or complication Coagx_:lahcn deficiency
"649.34 Coagulabon defects comp preg, birth, or the X )
puUerperium, postoanum condicomp Coagulation deficiency
"849.40 Epilepsy comp preg, brth, or the "
puerperium, unspec episode of care S i sioplos) s
“849.41 Epil , delvered with :
agxgm;:gaome A Other neurological disorders
‘849.42 Epilepsy comp preg, defivered with -
e | pospartum compleaion . .. Other neurological disorders
"e49.43 Epilepsy comp preg, antepartum candition
ot comblicatios Other neurclogical clsorders
"849.44 Epilepsy comp preg, orth, or the
pUBIpErium, postoartum cond/eomp Other neurclogical disorders
‘7837 Hypoxic ischemic encephalopathy [HIE] Other neurclogical disorders
*780.32 Complex febrile convulsions Other neurclogical disorders
*780.87 Altered mental status Other neurclogical disorders
79391 Image test inconclusive due 1o excess body Obesity
fat

Figure 11-5: Changes to the Comorbidity Software for FY 2007
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Table 1. Changes Made to Comorbidity Software for FY2011, Version 3.6

The following changes were made to the Comorbidity Software for fiscal year 2011. This year

includes ICD-9-CM updates. These changes are incorporated in the tool currently available:
Comorbidity Software, Version 3.6.

ICD-9-CM Changes to the Comorbidity Software

ICD-9-CM
Diagnosis Code

|CD-9-CM Diagnosis Code Label

Comorbidity Assignment

*780.33 Post traumatic seizures Other neurological disorders
*278.03 Obesity hypoventilation syndrome Obesity
*V85.41 Body Mass Index 40.0-44.9, adult Obesity
*V/85.42 Body Mass Index 45.0-49.9, adult Obesity
*\/85.43 Body Mass Index 50.0-59.9, adult Obesity
*\/85.44 Body Mass Index 60.0-69.9, adult Obesity
*V/85.45 Body Mass Index 70 and over, adult Obesity

*ICD-9-CM changes designated with an asterisk are new ICD-9-CM codes introduced in

FY2011.

Current as of November 2010.

Figure 11-6 Changes to the Comorbidity software for FY2011

136



Chapter 11: Comorbidity “Sickliness Adjustment”

Clinical Looking Glass Adhoc Reports User Guide

Table 1. Changes Made to Comorbidity Software for FY2012, Version 3.7

The following changes were made to the Comorbidity Software for fiscal year 2012. This year

includes ICD-9-CM updates. These changes are incorporated in the tool currently available:
Comorhidity Software, Version 3.7.

ICD-9-CM Changes to the Comorbidity Software

Dia[gcrz-sgi;ccr\/lo 0 ICD-9-CM Diagnosis Code Label Comorbidity Assignment
*415.13 Saddle embolus of pulmonary artery Pulmonary Circulation disorders
*573.5 Hepatopulmonary syndrome Liver disease
*286.52 Acquired hemophilia Coagulation deficiency
986 53 gztci);r)g:rspholipid antibody with hemorrhagic Coagulation deficiency

Other hemorrhagic disorder due to intrinsic
*286.59 circulating anticoagulants, antibodies, or Coagulation deficiency

inhibitors

*|CD-9-CM changes designated with an asterisk are new ICD-9-CM codes introduced in

FY2012.

MS-DRG 252 was added to the Cardiac DRG exclusions as a correction.

Current as of October 2011.

Figure 11-7:Changes to the Comorbidity software for FY2012

Algorithm
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Output

The output will include the following fields:
Medical Record Number

Home Phone

Patient Display name

Race

Ethnicity

ISAEE I A

Method 138
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Provider

Age at admission

Age in days at admission

Account ID

0. Admission Date

1. DRG ID (2007) - The federal drg grouper of October 2007 has been
applied to the ICD-9 codes to generate a DRG 1D number, DRG display
name, and DRG weight.

12. DRG Weight (2007)

13. DRG Description (2007)

14. Charlson Categories follow in subsequent columns starting with myocar-

dial infarction (1 = present 0= absent)

15. Congestive Heart Failure (1 = present 0= absent)

16. Peripheral Vascular Disease (1 = present 0= absent)

17. Cerebrovascular Disease (1 = present 0= absent)

18. Dementia (1 = present 0= absent)

19. Chronic Pulmonary Disease (1 = present 0= absent)

20. Rheumatologic Disease (1 = present 0= absent)

21. Peptic Ulcer Disease (1 = present 0= absent)

22. Mild Liver Disease (1 = present 0= absent)

23. Diabetes without complications (1 = present 0= absent)

24. Diabetes with Chronic Complications (1 = present 0= absent)

25. Hemiplegia or Paraplegia (1 = present 0= absent)

26. Renal Disease (1 = present 0= absent)

27. Any Malignancy (1 = present 0= absent)

28. Moderate or Severe Liver Disease (1 = present 0= absent)

29. Metastatic Solid Tumor (1 = present 0= absent)

30. AIDS (HIV) (1 = present 0= absent)

31. Charlson Score - the charlson score without age

32. Age Related - the contribution of Age to the Charlson score

33. Combined - the total score of Charlson plus age related

34. Estimated Percent 10 year survival - as indicated in the original paper

RBRoO©ooo~N®

A sample comorbidity report:

I ]
DrgWaeight !qul)osc

0.8268|SEIZURES W/O MCC

|OTHER DISOR

|Myocardial Intarction |Congestive Heart Fallurevalues |Peripheral Vascular Disorders
\ : 4 4

Output

Figure 11-10: First part of the report
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Metastatic Solld Tumor | AIDS/HIV |Charison Score |Age Related Risk |Combined Score |Estimated % 10-yr survival
0 0 0 3 3 775
0 0 0 5 5 21.4
0 0 2 2 4 534
0 0 0 4 4 53.4
0 0 2 4 6 22
0 0 1 4 5 21.4
0 0 0 4 4 53.4
Figure 11-11: Second part of the report
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Comorbidity Method Supplemental
Information

Charlson Comorbidity Categories and Index

The ICD-9s and ICD-10s of a specific hospitalization are mapped to specific categories in
the Charlson comorbidity index. The method output provides a column for each of these
categories signifying with a “1” the presence of this category and with a “0” the absence
of this category. The method output also provides a weighted score:

Weighted Index of Comorbidity:

Assigned
Weight

Condition
Myocardial Infarction
Congestive Heart Failure
Peripheral Vascular Disease
Cerebrovascular Disease
Dementia
Chronic Pulmonary Disease
Rheumatic disease
Peptic Ulcer Disease
Mild Liver Disease
Diabetes without chronic complication
Hemiplegia or paraplegia
Renal Disease
Diabetes with chronic complication

Any malignancy, including lymphoma and leukemia, except malignant
neoplasm of skin

Moderate or severe liver disease
Metastatic Solid Tumor
AIDS/HIV

OO W N NNNRRRPRRRRRRPR

The impact of age is calculated separately with the following scores:
less than 50 scored O

50-59 scored 1

60-69 scored 2

70-79 scored 3



80-89 scored 4
(and continuing with each decade)

Age-related risk
=INT((age-40) / 10)
Combined score

= (weighted index of comorbidity) + (age-related risk)

Estimated ten year survival

=0.983 EXP (EXP( 0.9 * (combined score)))
where:

® 0.983 is the 10 year survival in a low risk population

Duplicate Designations

A patient may have over an interval of time both diabetes designations or both liver
designations. The rule is to count only the most severe one in the interval for the
purpose of calculating a Charlson score. The Charlson weight becomes:

If diabetes no complication then 1

if diabetes complications then 2

if both then 2

if liver disease mild 1

if liver disease moderate or severe 3

if both 3

if moderate or severe renal disease 2



TABLE 1. ICD-9-CM and ICD-10 Coding Algorithms for Charlson Comorbidities

Comorbidities

Deyo's ICD-9-CM +

ICD-10 *

Enhanced ICD-9-CM *

Myocardialinfarction

410.x, 412.x

121.x, 122.x, 125.2

410.x,412.x

Congestive heart failure

428.x

109.9,111.0, 113.0, 113.2, 125.5, 142.0,
142.5-142.9, 143.x, 150.x, P29.0

398.91, 402.01, 402.11, 402.91,
404.01, 404.03, 404.11, 404.13,
404.91, 404.93, 425.4-425.9, 428.x

Peripheralvascular

443.9, 441.x,785.4,V43.4

170.x, 171.x,173.1, 173.8, 173.9, 177.1,

093.0, 437.3, 440.x, 441.x,

disease Procedure 38.48 179.0, 179.2, K55.1, K55.8, K55.9, 443.1-443.9,447.1,557.1,
795.8,795.9 557.9,Vv43.4

Cerebrovasculardisease 430.X-438.% G45.x, G46.x, H34.0, 160.x-169.x 362.34,430.x-438.x

Dementia 290.x F00.x-F03.x, F05.1, G30.x, G31.1 290.x,294.1, 331.2

Chronic pulmonary
disease

490.x-505.x,506.4

127.8,127.9, J40.x-J47.x, J60.x-J67.X,
J68.4,J70.1,J70.3

416.8,416.9, 490.x-505.%,
506.4, 508.1, 508.8

Rheumatic disease

710.0,710.1, 710.4,
714.0-714.2,714.81, 725.x

MO05.x, M06.x, M31.5, M32.x-M34.x,
M35.1, M35.3, M36.0

446.5,710.0-710.4,714.0-714.2,
714.8,725.x

Peptic ulcer disease

531.x-534.x

K25.x-K28.x

531.x-534.x

Mild liver disease

571.2,571.4-571.6

B18.x, K70.0-K70.3, K70.9,
K71.3-K71.5, K71.7, K73.x, K74.x,
K76.0, K76.2-K76.4, K76.8, K76.9,
Z794.4

070.22,070.23, 070.32, 070.33,
070.44,070.54,070.6, 070.9,
570.x,571.x,573.3,573.4, 573.8,
573.9,V42.7

Diabetes without chronic
complication

250.0-250.3,250.7

E10.0, E10.l, E10.6, E10.8, E10.9,
E11.0,E11.1,E11.6,E11.8,E11.9,
E12.0,E12.1,E12.6, E12.8, E12.9,
E13.0,E13.1, E13.6, E13.8, E13.9,
E14.0,E14.1, E14.6, E14.8, E14.9

250.0-250.3, 250.8, 250.9

Diabetes with chronic 250.4-250.6 E10.2-E10.5,E10.7,E11.2-E11.5, 250.4-250.7
complication E11.7,E12.2-E12.5,E12.7,
E13.2-E13.5,E13.7,E14.2-E14.5,
E14.7
Hemiplegia or paraplegia 344.1,342.x G04.1, G11.4,G80.1, G80.2, G81.x, 334.1, 342.%, 343.x, 344.0-344.6,

G82.x, G83.0-G83.4, G83.9

344.9

Renal disease

582.x, 583-583.7, 585.x, 586.X,
588.x

112.0,113.1, N03.2-N03.7,
N05.2-N05.7, N18.x, N19.x, N25.0,
Z49.0-249.2,794.0,299.2

403.01, 403.11, 403.91, 404.02,
404.03,404.12, 404.13, 404.92,
404.93,582.x, 583.0-583.7, 585.%,
586.x, 588.0, V42.0, V45.1, V56.x

Any malignancy,
includinglymphoma
and leukemia, except
malignant neoplasm of skin

140.x-172.x,174.x-195.8,
200.x-208.x

C00.x-C26.x, C30.x-C34.x,
C37.x-C41.x,C43.x, C45.x-C58.%,
C60.x-C76.x,C81.x-C85.x, C88.x,
C90.x-C97.x

140.x-172.x,174.x-195.8,
200.x-208.x,238.6

Moderate or severe liver
disease

456.0-456.21,572.2-572.8

185.0, 185.9, 186.4, 198.2, K70.4, K71.1,

K72.1, K72.9, K76.5, K76.6,
K76.7

456.0-456.2,572.2-572.8

Metastatic solid tumor 196.x-199.1 C77.x-C80.x 196.x-199.x
AIDS/HIV 042.x-044.x B20.x-B22.x, B24.x 042.x-044.x
Source:

+ Deyo RA, Cherkin DC, Ciol MA. Adapting a clinical comorbidity index for use with ICD-
9-CM administrative databases. J Clin Epidemiol. 1992; 45: 613-9.

* Quan H, Sundararajan V, Halfon P, et al. Coding algorithms for defining Comorbidities in ICD-
9-CM and ICD-10 administrative data. Med Care. 2005 Nov; 43(11): 1130-9.




TABLE 1. ICD-9-CM and ICD-10 Coding Algorithms for Charlson Comorbidities

Comorbidities

Deyo's ICD-9-CM +

ICD-10 *

Enhanced ICD-9-CM *

Myocardial infarction

410.x, 412.x

121.x, 122.%, 125.2

410.x, 412.x

Congestive heart failure

428.x

109.9,111.0, 113.0, 113.2, 125.5, 142.0,
142.5-142.9, 143.x, 150.x, P29.0

398.91, 402.01, 402.11, 402.91,
404.01, 404.03, 404.11, 404.13,
404.91, 404.93, 425.4-425.9, 428.x

Peripheral vascular

443.9, 441.x,785.4,V43.4

170.x, 171.x, 173.1, 173.8, 173.9, 177.1,

093.0, 437.3, 440.x, 441.x,

disease Procedure 38.48 179.0, 179.2, K55.1, K55.8, K55.9, 443.1-443.9, 447.1, 557.1,
Z95.8,795.9 557.9,V43.4

Cerebrovascular disease 430.x-438.X G45.x, G46.x, H34.0, 160.x-169.x 362.34, 430.x-438.x

Dementia 290.x F00.x-F03.x, F05.1, G30.x, G31.1 290.x,294.1, 331.2

Chronic pulmonary
disease

490.x-505.%, 506.4

127.8, 127.9, J40.x-J47.x, J60.X-J67.X,
J68.4,J70.1, J70.3

416.8, 416.9, 490.x-505.X,
506.4, 508.1, 508.8

Rheumatic disease

710.0, 710.1, 710.4,
714.0-714.2,714.81, 725.x

MO05.x, M06.x, M31.5, M32.x-M34.x,
M35.1, M35.3, M36.0

446.5,710.0-710.4, 714.0-714.2,
714.8,725.x

Peptic ulcer disease

531.x-534.x

K25.x-K28.x

531.x-534.x

Mild liver disease

571.2,571.4-571.6

B18.x, K70.0-K70.3, K70.9,
K71.3-K71.5, K71.7, K73.x, K74.x,
K76.0, K76.2-K76.4, K76.8, K76.9,
794.4

070.22, 070.23, 070.32, 070.33,
070.44, 070.54, 070.6, 070.9,
570.x, 571.x, 573.3, 573.4, 573.8,
573.9, V42.7

Diabetes without chronic
complication

250.0-250.3, 250.7

E10.0, E10.l, E10.6, E10.8, E10.9,
E11.0, E11.1, E11.6, E11.8, E11.9,
E12.0,E12.1, E12.6, E12.8, E12.9,
E13.0, E13.1, E13.6, E13.8, E13.9,
E14.0, E14.1, E14.6, E14.8, E14.9

250.0-250.3, 250.8, 250.9

Diabetes with chronic 250.4-250.6 E10.2-E10.5,E10.7, E11.2-E11.5, 250.4-250.7
complication E11.7,E12.2-E12.5, E12.7,
E13.2-E13.5, E13.7, E14.2-E14.5,
E14.7
Hemiplegia or paraplegia 344.1, 342.x G04.1, G11.4, G80.1, G80.2, G81.x, 334.1, 342.x, 343.x, 344.0-344.6,

(G82.x, G83.0-G83.4, G83.9

344.9

Renal disease

582.x, 583-583.7, 585.X, 586.X,
588.x

112.0, 113.1, N03.2-N03.7,
NO05.2-N05.7, N18.x, N19.x, N25.0,
749.0-249.2, 794.0, 799.2

403.01, 403.11, 403.91, 404.02,
404.03, 404.12, 404.13, 404.92,
404.93, 582.x, 583.0-583.7, 585.x,
586.x, 588.0, V42.0, V45.1, V56.x

Any malignancy,
including lymphoma
and leukemia, except
malignant neoplasm of skin

140.x-172.x, 174.x-195.8,
200.x-208.x

C00.x-C26.x, C30.x-C34.x,
C37.x-C41.x, C43.x, C45.x-C58.,
C60.x-C76.x, C81.x-C85.x, C88.x,
C90.x-C97.x

140.x-172.x, 174.x-195.8,
200.x-208.x, 238.6

Moderate or severe liver
disease

456.0-456.21,572.2-572.8

185.0, 185.9, 186.4, 198.2, K70.4, K71.1,
K72.1, K72.9, K76.5, K76.6,
K76.7

456.0-456.2,572.2-572.8

Metastatic solid tumor 196.x-199.1 C77.x-C80.x 196.x-199.x
AIDS/HIV 042.x-044.x B20.x-B22.x, B24.x 042.x-044.x
Source:

+ Deyo RA, Cherkin DC, Ciol MA. Adapting a clinical comorbidity index for use with ICD-9-CM
administrative databases. J Clin Epidemiol. 1992; 45: 613-9.

* Quan H, Sundararajan V, Halfon P, et al. Coding algorithms for defining Comorbidities in ICD-9-CM
and ICD-10 administrative data. Med Care. 2005 Nov; 43(11): 1130-9.




