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PREFACE

This.report describes the findings of a project of the
RAND/UCLA/Harvard Center for Policy Research in Health Care
Financing, which is supported by the Health Care Financing
Administration. The report examines several factors believed to
affect the rate of shunt creations and complications for Medicare
beneficiaries who suffer from end stage renal disease (ESRD).
Because Medicare’s ESRD program provides health care coverage to
individuals with a chronic disease, regardless of age, this work
should be of interest to all those concerned with health care

service delivery to a chronically ill population.
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SUMMARY

The surgical creation of a vascular access site (shunt) is
reguired for dialysis to take place for an individual who has end
stage renal disease (ESRD). Ideally, the shunt can remain viable
for the life of the patient, however, this often is not the case.
The shunt creation procedures in this study are not likely to be the
first shunt creation for the patient, they are most likely to be
done after a failure of a previous shunt. This report provides an
analysis of vascular access procedures and>comp1icaticns that were
provided to Medicare’s ESRD beneficiary population in 1990.

We found that most shunt creation and complication procedures
(approximately 85 percent of all shunt creation procedures) were
done in the inpatient setting, and that there are sound clinical and
patient management reasons for doing so. We observed very small
amounts of variation in the setting by demographic characteristics
of the patient and geographic location. This finding provides
additional evidence that there is a relatively uniform clinical
consensus regarding whether to hospitalize the beneficiary for the
procedure.

We did find, however, variations in the rate of shunt
creations and complications by demographics and residence of the
patient. The relative risk that a diabetic will have a shunt
creation is 33 percent higher than that for "other' causes of renal
failure. This result, of course, is not unexpected due to the
clinical aspects of diabetes. The rate of shunt creation procedures
by region of the country also varies, even after controlling for
age, race, and cause of renal failure. This indicates that there
are differences in the management of patients who are on dialysis

and experiencing problems with their dialysis access site.



Black ESRD beneficiaries are over 50 percent more likely to
have a shunt creation or complication controlling for age, cause of
renal failure, and region of the country. While a potential
explanation for this finding is that black ESRD beneficiaries may be
more frequently afflicted with other comorbidities that would result
in shunt creations and complications, the reported lower mortality
rate of blacks on dialysis (USRDS, 1993) would cast doubt on this
explanation.

This study supports the findings reported by Greer (1991) that
hospitalizations indicating a shunt creation or complication are
relatively frequent events and result in significant costs to
Medicare’s ESRD program. We found that there was a shunt creation
rate of .36 per beneficiary on dialysis in 1990 according to the
procedures recorded in the BMAD data. Using the mean allowed
charge for these procedures, we estimate that total allowed charges
for shunt creation procedures by physicians in 1990 was $31 million.
Inpatient covered charges add at least another approximately $272.8
million.

The study demonstrates that there is little variation in the
location of the procedure (inpatient versus outpatient), but that
sociodemographic indicators are important predictors of shunt
creations and complications. We believe the higher rate of shunt
creations and complications that we found for black ESRD

beneficiaries requires further investigation.



1. BACKGROUND

Research Questions

In order to understand the components of care which are
provided to Medicare'’s end stage renal disease (ESRD) beneficiaries,
the Health Care Financing Administration (HCFA)'contracted with RAND
to do an exploratory study concerning vascular access procedures
(i.e., arteriovenous shunts or fistulas) to the ESRD population
using 1990 claims data. This paper focuses on these medical
procedures, which we term shunts, that provide access to the
patient’s circulation for hemodialysis. In particular, we studied
the rate of shunt procedures (e.g., intravascular cannulization,
shunt, fistula), and complications potentially associated with the
shunt (e.g., clots or infections) by various characteristics of the
patient.

In addition, there was interest regarding the setting
(inpatient and outpatient) of the shunt procedure. The rate of
provision of these services (shunt creation and shunt complication
treatment) by the location of the service was unknown by HCFA.

While there are good clinical reasons to hospitalize patients for
these procedures, there is concern that there may be over
utilization of the inpatient setting due to the financial incentive
to physicians to hospitalize ESRD patients (Kallich, et al., 1992).

The analysis is exploratory in nature, examining the factors
associated with the physician’s choice of setting (inpatient or -
outpatient) for service delivery, and the association of demographic
characteristics of the patient with the rate of shunt related
procedures. The specific objectives of the project are to:

(1) describe the rate of shunt related procedures with respect to
the setting (inpatient or outpatient), and the demographic

characteristics (i.e., age, sex, race, and residence) of the



ESRD beneficiary population;
(2) Estimate the payments by Medicare for the provision of shunt

related services in the inpatient and outpatient setting.

Medicare’s End Stage Renal Disease Program

Since its inception in 1973, the cost of Medicare’s End Stage
Renal Disease (ESRD) program has been steadily increasing, due in
part to the growth of the population utilizing renal replacement
therapies (dialysis and transplant), medical care inflation, and the
increasing age of the population.! There were 164,642 patients
enrolled in the program as of December 31, 1990, with 128,546 on
dialysis and 36,096 with a functioning kidney transplant. The
average annual increase in patients from 1985 to 1990 has been 9
percent, while expenditure growth has been 14 percent, reaching
$5.23 billion in 1990 (Department of Health and Human Services,
1993). Over the years, HCFA has established several different
payment mechanisms for different medical care services, attempting
to control the growth in program costs.

Currently, reimbursement for outpatient dialysis facilities is
a prospectively set national rate for each dialysis treatment. The
rate was instituted in 1983, then reduced in 1986. From 1985 to
1990, Medicare expenditures for outpatient services have increased
at an annual rate of 12 percent. 1In 1990 outpatient payments were
1.7 billion, 33 percent of program expenditures (Department of
Health and Human Services, 1993).

Hospital stays are reimbursed under the diagnostic related
groups (DRGs) payment methodology, initiated in 1983. From 1985 to

1990, inpatient payments have increased at an average annual rate of

1The portion of the population on dialysis who are 75 years or
over has increased at an average annual rate of 15.6 percent from
1985 to 1990, and now comprises 14.1 percent of the total population
in 1989 (Department of Health and Human Services, 1993).



14 percent to a total of $2.36 billion, 45 percent of program costs
(Department of Health and Human Services, 1993). Expenditures for
inpatient hospital services for the ESRD population have been
increasing along with the other types of services (outpatient and
physician/supplier) since the inception of the ESRD program in 1973.

However, the growth in hospital expenditures is largely the
result of the growth and increasing age of the population enrolled
in the program. While, the total number of discharges for patients
on dialysis has grown about 9 percent a year since 1985 (a
reflection of the growth in the population), the average annual rate
of growth in the mean number of discharges per dialysis patient has
only been 0.8 percent. The average length of stay per discharge for
dialysis patients has increased at an average annual rate of 2.5
percent from 1985 to 1990. However, the age adjusted rate of
hospitalization for the population has not increased (Eggers,
personal communication).

One of the most frequent three digit principal diagnoses for
hospitalizations among ESRD beneficiaries is the ICD-9 code for
complications peculiar to certain specified procedures (Greer,
1991). 1In 1988, the hospitalization rate for ESRD beneficiaries for
this diagnosis was 300 per 1,000 persons, more than three times the
rate of the next most common diagnosis, heart failure. The majority
of these hospitalizations are for complications and infections with
the dialysis access shunt or graft as indicatea by the fourth digit
codes for this principal diagnosis (Greer, 1991).

Physicians (typically nephrologists), who supervise the
routine renal care for ESRD patients are paid a monthly capitated
rate of reimbursement for outpatient physician services and are
reimbursed for inpatient services on a fee-for-service basis. All
other physicians are reimbursed on a fee-for-service basis. While
the nephrologist is responsible for the supervision of the dialysis

prescription for the patient, the creation of the dialysis access



site (i.e., the surgical procedure) is typically done by a surgeon.
From 1985 to 1990, Medicare expenditures for physician/supplier
services has increased at an annual rate of 18 percent. In 1990

these payments were $1.11 billion, 21 percent of the Medicare ESRD

program expenditures.
Clinical Aspects of Hemodialysis Access

Chronic maintenance hemodialysis requires repeated and
reliable access to large blood vessels. The access must be available
for years of use (Schwab, 1992; Bell and Veitch, 1990). Prior to
1966, this access method was a plastic external connection between a
vein and an artery. After 1966, the surgical technigue of grafting
a vein to an artery (i.e., creation of an arteriovenous fistula) was
developed. Synthetic internal fistulas composed of
polytetrafluoroethylene (PTFE) have also been developed that allow
hemodialysis to take place in patients with poor peripheral vessels
(i.e., older, more dehabilitated patients) (Schwab, 1992; Bell and
Veitch, 1990; Spaulding, 1992). Whether the fistula is native or
synthetic, a shunt is created when an artery and vein are surgically
connected to one another, and we refer to both of these dialysis
vascular access types as shunts throughout the remainder of the
report.

A continuing problem for patients on hemodialysis is the
difficulty in constructing and maintaining a vascular access site.
It has been reported that 17 percent of dialysis patient admissions
were related to vascular access problems (excluding elective
construction of a new dialysis access), and that these admissions
were primarily for therapy on the clotted access (Spaulding, 1992).

Treatment for problems with the vascular access include

angioplasty,2 urokinase,? and surgical revision. According to both

2pilating the blood vessel using a balloon.



Schwab (1992) and Bell and Veitch (1990), the proper surgical
approach for creation of shunts in patients with ESRD is to place
each shunt so as to preserve as many future placement sites as
possible. This is due to the fact that almost all shunts will fail
eventually. In addition, it has been reported that approximately 35
to 40 percent of the first native fistula creations cannot be used
for dialysis access. Even with this initial high failure rate,
native fistulas are preferred by physicians due to their reportedly
lower rate of infection and thrombosis (Schwab, 1992) .4 However,
almost all types shunts will have complications (primarily
thrombosis) eventually (Bell and Veitch, 1990). Bell and Veitch’s
review of the literature on the outcomes of various types of shunts
(different surgical procedures as well as synthetic and native),
shows between a 50 and 72 percent survival of shunts at 3 years post
the procedure.

The management of patients who either require the creation of
a shunt or who are having complications (either immediately post the
construction or later) almost always require hospitalization.
Clinical management of patients who are having a shunt creation
require dialysis pre and post the procedure for both the
administration and removal of anesthesia. Second, monitoring of a
newly created shunt for 24 hours is appropriate so as to immediately

detect and treat thrombosis of the shunt (Bell and Veitch, 1990).

3an enzyme used for dissolving blood clots that obstruct a
blood vessel.

4clotting within a blood vessel.



2. DATA AND METHODS

In this section, we describe HCFA‘s eligibility and claims
files which we used to create an analytic file for this study. The
Medicare Statistical System contains a management information system
for the ESRD program and health care claims from Part A and B of
Medicare. These files are maintained by HCFA. The files contain
demographic data on those persons with ESRD including some clinical
information, but consist mainly of health care utilization and
costs. The data for this project came from three sources within the
Medicare Statistical System. First, all individuals who were alive
and eligible for Medicare reimbursement under the End Stage Renal
Disease program in 1990 were selected from the Program Management
and Medical Information System (PMMIS) Identification Record. This
cohort of ESRD beneficiaries contains many individuals who became
ill with ESRD after they had already become Medicare beneficiaries
(i.e., they were either over age 65 or disabled). The individuals
identified on this file were then used to identify and select
records from two additional files: the Medicare Automated Data
Retrieval System (MADRS) and the Part B Medicare Annual Data (BMAD)
beneficiary file. Claims reimbursed under the Medicare program
before the beneficiary became enrolled in the ESRD program were
excluded based on the first date of dialysis, as this is the start
date for the beneficiary’s entrance into the ESRD program. The
claims data bases are discussed in more detail below.

The MADRS claim records are from institutional providers
(primarily hospitals), and are processed by Part A fiscal
intermediaries. The HCFA supplied a file generated from the MADRS
records which contained inpatient hospital stays. We used this file
of hospital stays for individuals identified from the PMMIS for this

project.



The BMAD data cover payments for physician services and other
medical services and supplies that are processed by Part B carriers.
This file contains line by line detail from the claims history of
services received by all ESRD beneficiaries. In addition, the file
that HCFA provided had a separate claim record for each unit of
service and included data on the beneficiary, provider number and
type, procedure code, date of service, and allowed charge. These
were the data elements used for this study; the files contain
additional information.

Our analysis is on a 5 percent random sample of ESRD
beneficiaries (from the PMMIS file) who were alive at any time
during 1990 and who did not have a functioning graft during 1990.
We then selected all claims with the relevant procedure and

diagnosis codes from the MADRS and BMAD files for this sample.

Identification of Shunt Procedures and Complications

All codes from the Physicians’ Current Procedural Terminology,
fourth revision, 1990, (CPT-4) (American Medical Association, 1990),
and the International Classification of Diseases, 9th revision,
(ICD-9) were reviewed by the third author, a urological surgeon
familiar with the diagnosis and treatment of ESRD §atients
undergoing shunt placement and the clinical management of subsequent
complications. From this review, he identified those codes that
clearly indicated either a shunt creation procedure or a
complication as a result of the shunt. A list of these codes and
their definition is provided in Appendix A.

Shunt placement procedures (36800 series) were found in the
intervascular cannulization or shunt section of the cardiovascular

system chapter in the CPT-4 manual (American Medical Association,



1990).%° Codes that were clearly identified complications of shunt
placement were primarily those codes that indicated the diagnosis
and treatment of blood clots that form within the shunt,
post-operative surgical bleeding, the revision or replacement of
malfunctioning shunts, the excision of infected shunts, and the
repair of anastomotic aneurysms. These complications may be seen
virtually anytime after shunt placement, but occur most often in the
first several post-operative days or weeks. Table 2.1 shows the
procedure codes to identify complications that are clearly related

to the shunt.

Table 2.1

Procedure Codes Indicating
Complications Associated with the Shunt

CPT-4 Code Description

34101 Embolectomy or thrombectomy

34490 Thrombectomy

35875 Graft thrombectomy

36860 Cannula declotting without balloon catheter

36861 Cannula declotting with balloon catheter

35011 Direct repair of aneurysm

35900 Excision of infected graft

35910 Excision of infected graft, with revascularization

We used a slightly different approach with the MADRS file
(hospital admissions). This file contains for each hospital
admission for beneficiary sample, the Diagnostic Related Group (DRG)
for the admission, 5 diagnostic codes, 3 surgical codes and the
reimbursement amount. We only selected those hospitalizations which
were primarily related to the creation of the dialysis shunt or
complications with the shunt. While many hospitalizations include
shunt related procedures, the primary reason for the hospitalization

is a diagnosis or procedure which is unrelated to the shunt. We

5Cannula is a tube inserted into the body which allows fluid to
escape.



also provide estimates of the number of hospitalizations where a
shunt related procedure was performed, but not as the primary cause
for the hospitalization. The method which we employed to identify
hospitalizations where shunt related procedures were the reason for
the hospital admission consisted of only selecting those admissions
for DRGs/procedure and diagnostic codes combinations which indicated
that this the primary reason for the admission. Table 2.2 shows the
DRG/Code combinations were used to identify hospitalizations which

were primarily shunt related.

Tabla 2.2

Diagnosis Related Groups and
ICD-9 Codes Indicating Shunt Related Admission

DRG Surgical Codes Diagnosis Codes
112 3895, 3927, 3929, 3953,

3993, 3994
120 3895, 3927, 3929, 3942,

3943, 3993

191 3895, 3927, 3929, 3993

192 3895, 3927, 3929, 3993

315 3895, 3927, 3929, 3942,
3943, 3952, 3953, 3993,
3994

442 3942, 3943, 3952, 3993

443 3942, 3943, 3952, 3993
452 9965, 9966, 9967

453 9965, 9966, 9967

Once these hospitalizations were identified and collected, they were
broken up into 3 groups: the hospitalizations that included shunt
creation procedures, those that included procedures or diagnoses
related to shunt complications, and those that included both kinds
of procedures or diagnoses.

To determine if Medicare eligibility rules affected our data
(particularly any beneficiary level analyses), we examined the rate
per 100 beneficiaries of shunt creations. This was done to

determine the effect of the 90 day waiting period requirements for
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the establishment of Medicare eligibility for health care
reimbursement for ESRD patients. As can be seen in Table 2.3,
while the overall rates for the age groups are very different (Age
1-64-~38 per 100, Age 65-74--54 per 100, and 75+--63 per 100
beneficiaries), the rates per 100 beneficiaries become much closer
after 90 days from the date of Medicare eligibility. Based upon
this table, we decided to control for Medicare eligibility by only
including those procedures which occurred after 90 days from the

date of first Medicare reimbursed dialysis.

Table 2.3

Number and Rate® of Shunt Creations from
Date of First Medicare Reimbursed Dialysis Session by Age,
Five Percent Random Sample of 1990 ESRD Dlalysis Beneficiariles

Age of Beneficiary

Number of 1-64 65-74 75+

Days from First (n=3,681) {n=1, 644) {n=954)
Medicare Dialysis Number Rate Number Rate Number Rate
At any time 1,349 38 889 54 604 63
More than 30 days 1,303 38 676 41 416 44
More than 60 days 1,285 35 648 39 400 42
More than 90 days 1,221 34 636 39 377 40
More than 180 days 1,219 33 595 36 342 36

@Number of shunt creations and rate per 100 beneficiaries.

Table 2.4 shows the demographics of the study sample by age,
gender, race and primary cause of renal failure. When this table is
compared with information from the ESRD Program (End Stage Renal
Disease Research Report, 1991), our sample percentages are almost
exactly the same as the percentages reported by HCFA. The average
age of the sample is 58.3 years with a standard deviation of 16
vears. Table 2.5 shows the distribution of the sample by the

Department of Health and Human Services Region. Appendix B shows
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the states that comprise each region.

Table 2.4

Demographics of the 1990 Five Percent
Sample of ESRD Dialysis Beneficiaries

Age Number Percent
01-24 148 2.4
25-34 442 7.0
35~44 788 12.5
45-54 951 15.1
55-64 1,352 21.5
65-74 1,644 26.2

75+ 954 15.2

Gender

Male 3,277 52.2
Female 3,001 47 .8
Unknown 1 0.0
Race

Black 2,170 34.6
White 3,761 59.9
Other/unknown 348 5.5
Primary Cause of Renal Failure
Diabetes 1,581 25.2
Hypertension 1,663 26.5
Glomerulo-

nephritis 982 15.6
Other 2,053 32.7

Total 6,279 100.0
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Table 2.5

Health and Human Service Region
for the 1990 Five Percent
Sample of ESRD Dialysis Beneficiaries

Number of
Region Beneficiaries Percent
I 245 3.9
II 822 13.1
II1I 750 11.9
v 1,260 20.1
v 1,037 16.5
VI 804 12.8
VII 240 3.8
VIII 108 1.7
IX 817 13.0
X 165 2.6
Unknown 31 0.5
Total 6,279 100.0

In Tables 2.6 and 2.7 we show the distribution of shunt
creations and shunt complications among the population.
Approximately 83 percent of the population did not have shunt
creation procedure in 1990 (90 days post to the first date of
dialysis) and 88 percent of the population did not have a
complication related to the shunt in 1990. Out of the total
population, nine percent had a single shunt creation in 1990, while
eight percent had two or more shunt creations in a year, and four
percent had three or more shunt creations in a year. There were a
total of 2,234 shunt creation procedures performed on the
beneficiaries in the sample, for a rate of .36 per 100
beneficiaries.

Table 2.7 shows that while 12 percent had at least one
complication in the year, only 5 percent had more than one
complication within the year. There were 1,447 complications
related to the shunt reported in 1990, a rate of 23 per 100

beneficiaries.
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Table 2.6

Distribution of Shunt Creations
for the 1950 Five Percent
Sample of ESRD Dialysis Beneficlaries

Number of Number of
Shunt Creations Beneficiaries Percent

[e23

5,204
562
265
108

51
31
18
9
10
10
5
4
2

Total 6,279

.
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Table 2.7

Distribution of sShunt Complications
for the 1990 Five Percent
Sample of ESRD Dialysis Beneficiaries

Number of Number of
Complications Beneficiaries Percent
0 5,519 87.9
1 443 7.1
2 153 2.4
3 84 1.3
4 33 0.5
5 22 0.4
6 7 0.1
7 3 0.0
8 6 0.1
9 4 0.1
10 2 0.0
12 2 0.0
13 1 0.0
Total 6,279 100.0

For the findings section we collapsed the distribution of

shunt creations into those who did not have a shunt creation (82.9
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percent), those who had one (8.9 percent), those who had two (4.2
percent) and those who had three or more creations in the year (4.0
percent). We did the same for the distribution of shunt
complications into those who did not have a shunt complication (87.9
percent), those who had one (7.1 percent), those who had two (2.4

percent) and those who had three or more complications in the year

(2.6 percent).



3. FINDINGS

In this section, we first present the rate per beneficiary of
shunt creations and complications by demographics, region, and
location (inpatient and outpatient). Second, we show the
distribution of shunt creations and complications by
sociodemographics and region. Third, we show the average allowed
physician charges for shunt related procedures and the freguency and
mean allowed inpatient hospital charges for shunt related
procedures. Fourth, we show the results of the multivariate
analysis (logistic regression).

The first set of tables shows (Tables 3.1-3.3) that most shunt
procedures and complications occur on an inpatient basis
(approximately 85 percent of all shunt creations, and 75 percent of
all shunt complication procedures are performed as inpatient
procedures). This finding is not surprising due to the clinical
aspects of ESRD. Table 3.1 shows that the rate of shunt creations
and complications per beneficiary by the location of the procedure
(inpatient and outpatient) and sociodemographics does not vary much.
Between .22 and .37 have a shunt creation done on in an inpatient
setting, while creations done on an outpatient basis vary between
.03 and .07 per beneficiary. Shunt creations are more than three to
four times as likely to occur in an inpatient than an outpatient
setting, while shunt complications often are treated more than twice
as frequently in the inpatient than the outpatient setting.

It is interesting to note, however, that Blacks have a shunt
creation rate of .41 compared to the white rate of .33, and a
complication rate of .31 compared to the white rate of .18. There
is not much variation in the location of shunt creation and
complications by the primary cause of renal failure. The increased

rate of creations and complications for those whose primary cause of
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renal failure was diabetes is to be expected considering the

clinical implications of the disease for blood vessels.

Table 3.1

Rate of sShunt Creations and Complications by Place
of Service, Gender, Race and Primary Cause of ESRD Failure,
Five Percent Sample of 1990 ESRD Beneficiaries

Place of Service

Inpatient Outpatient
Total
Procedure Number Rate Number Rate Number Rate
Gender
Male Shunt Creation 862 0.26 182 0.06 1,044 0.32
Complications 485 0.15 187 0.06 672 0.21
Female Shunt Creation 1,033 0.34 157 0.05 1,190 0.39
Complications 603 0.20 172 0.06 775 0.26
Race
White Shunt Creation 1,064 0.28 182 0.05 1,246 0.33
Complications 529 0.14 158 0.04 687 0.18
Black Shunt Creation 733 0.34 145 0.07 878 0.41
Complications 474 0.22 203 0.09 677 0.31
Other/Unknown
Shunt Creation 98 0.28 12 0.03 110 0.31
Complications 75 0.22 8 0.02 83 0.24
Primary Cause of Renal Failure
Diabetes
Shunt Creation 582 0.37 81 0.05 663 0.42
Complications 354 0.22 94 0.06 448 0.28
Hypertension
Shunt Creation 569 0.34 101 0.06 670 0.40
Complications 286 0.17 122 0.07 408 0.24
Glomerulonephritis
Shunt Creation 290 0.29 43 0.04 333 0.33
Complications 131 0.13 55 0.06 186 0.19
Other/Unknown
Shunt Creation 461 0.22 107 0.05 568 0.27
Complications 306 0.15 99 0.05 405 0.20

Table 3.2 shows some variation in the rate of shunt creations

and complications, but it is not great and is likely to due the
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small numbers in some of the cells. Children have a lower rate of
shunt creations and complications, and there is an increase for
those over age 65. However, age does not appear to have an effect
for those between 25 and 65.

Table 3.2

Rate of Shunt Creations and Complications
by Place of Service and Age,
Five Percent Sample of 1990 ESRD Beneficiaries

Place of Service

Inpatient Outpatient
Total
Procedure Number Rate Number Rate Number Rate
Age
1-24 Shunt Creation 16 0.11 2 0.01 18 0.12
Complications 7 0.05 4 0.03 11 0.08
25-34 Shunt Creation 116 0.26 37 0.08 154 0.34
Complications 79 0.18 15 0.03 924 . 0.21
35-44 Shunt Creation 177 0.22 46 0.06 223 0.28
Complications 127 0.16 55 0.07 182 0.23
45-54 Shunt Creation 235 0.25 31 0.03 266 0.28
Complications 148 0.16 55 0.06 203 0.22
55-64 Shunt Creation 343 0.25 71 0.05 414 0.30
Complications 196 0.14 76 0.06 272 0.20
64-74 Shunt Creation 590 0.36 100 0.06 690 0.42
Complications 324 0.20 107 0.06 431 0.26
75+ Shunt Creation 417 0.44 52 0.05 469 0.49
Complications 198 0.21 56 0.06 254 0.27

The rate of shunt creations and complications by location and
DHHS regions is shown in Table 3.3. Whiie this table also shows
that there is little variability in the rate of shunt creations by
region (discounting Region VIII due to small numbers), we do see
slightly more variation in the rate of shunt provision by location
than was present in the earlier tables. We are, however, still only
seeing between .04 to .07 creations per beneficiary in the

outpatient setting (excluding Region VIII).



- 18 -

Table 3.3

Rate of shunt Creations and Complications
by Place of Service and DHHS Raegion,
Five Percent Sample of 1990 ESRD Beneficiaries

Place of Service

Inpatient Outpatient Total

Region Procedure Type Number Rate Number Rate Number Rate
I. Shunt Creation 84 0.34 9 0.04 93 0.38
Complications 64 0.26 15 0.06 79 0.32
II. Shunt Creation 267 0.32 30 0.04 297 0.3e6
Complications 115 0.14 6 0.01 121 0.15
III. Shunt Creation 169 0.22 52 0.07 221 0.29
Complications 113 0.15 33 0.04 146 0.19
Iv. Shunt Creations 376 0.30 67 0.05 443 0.35
Complications 213 0.17 115 0.09 328 0.26
V. Shunt Creation 238 0.23 62 0.06 300 0.29
Complications 120 0.12 88 0.08 208 0.20
VI. Shunt Creation 295 0.37 41 0.05 336 0.42
Complications 215 0.27 43 0.05 258 0.32
VII. Shunt Creation 66 0.27 9 0.04 75 0.31
Complications 40 0.18 32 0.13 72 0.31
VIII. Shunt Creations 42 0.39 17 0.16 59 0.55
Complications 9 0.08 0 0.00 9 0.08
IX. Shunt Creation 321 0.39 45 0.05 366 0.44
Complications 178 0.22 33 0.04 211 0.26
X. Shunt Creation 38 0.23 6 0.04 44 0.27
Complications 11 0.07 4 0.02 15 0.09

The next set of tables (Tables 3.4-3.7) show the distribution
of shunt creations and complications by gender, race, primary cause
of renal failure, age, and Health and Human Services Region. Table
3.4 shows that there are gender, race and primary cause of renal
failure effects on in the proportion of the population who receives
a shunt procedure. Women are slightly more likely than men; blacks
are more likely that either whites or other races; and those who

have diabetes recorded as the primary cause of renal failure are
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slightly more likely than those with other diseases (hypertension,
forms of nephritis, and other/unknown) to experience a shunt
procedure (either a shunt creation or complication). While the
differences are not very large, they are statistically significant.
The final sections in Tables 3.4 and 3.6 show the relationship
between age and the number of shunt creations and complications. As
expected, those of younger ages tend to have slightly fewer shunt
creations and complications than those who are older. Tables 3.5
and 3.7 show the distribution of shunt creations and complications

by DHHS region. Regions VI and IX (i.e., Arkansas, Louisiana,

Oklahoma, Texas, New Mexico and Arizona, Nevada, California, Hawaii)

had higher rates of shunt creations and complications than the

national average of 82.9 percent without creations and 87.9 percent

without complications. Regions VII, VIII and IX had a lower rate of

shunt creations and complications than the national average. See

Appendix 2 which shows the states that comprise the DHHS regions.
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Table 3.8 shows physician average allowed charges, and median
allowed charges for shunt creations and complications, while Table
3.9 shows the number of hospital admissions and the average covered
charge for several Diagnostic Related Groups (DRGs) where shunt
creation procedures and shunt complications (procedures and

diagnoses) were performed during the admission.

Table 3.8

Mean and Median Physician Allowed Charges
for shunt Creation and sShunt Complication Procedures,
Five Percent Sample of 1990 ESRD Beneficiaries

Allowed Charges

Standard
Procedure Type Mean Median Deviation
Shunt Creations 669 574 555
Shunt Complications 658 675 393

We estimate that total physician charges for shunt creatiocn
procedures were approximately $29.9 million in 1990. This estimate
is based on the average allowed physician charge of $669 for a shunt
creation procedure and an estimated 44,680 shunt creations performed
by physicians in 1990 (2,234 shunt creations observed in the five
percent sample). We estimate that total allowed physician charges
for shunt complications were approximately $19 million in 1990.

This is based on the estimated 28,940 shunt complication procedures‘
1990 (1,447 shunt complication procedures observed in five percent
sample) and the average allowed physician charge of $658.

It is interesting to note that our estimate of the number of
inpatient shunt creation procedures performed using the BMAD data

(38,821) is higher than we observed in the inpatient data (27,671
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from Table 3.9).% This is most likely due to our very conservative

criteria for the identification of procedures in the inpatient data.

6To estimate the number of inpatient shunt creation procedures
in 1990 from the BMAD data, we multiplied the total population of
dialysis patients in 1990 (n=128,546) by the inpatient rate per
beneficiary (.302).
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In Tables 3.10 and 3.11 we show the results of the logistic
regression model for shunt creations and complications respectively
in texrms of odds ratios with 95 percent confidence intervals. Table
3.8 shows that blacks are 53 percent more likely than whites to
receive a shunt creation procedure after controlling for age, cause
of renal failure and region of the country.

This finding could be a result of more whites than blacks
having Medicare as the secondary payer during the first 12 months of
eligibility for Medicare.’ Individuals whose eligibility resulted
from ESRD and who had other insurance would therefore have fewer
claims reimbursed for them for the first 12 months of treatment for
ESRD. If blacks are less likely to have other insurance, the higher
rate shunt provisions observed in this data set could be a result of
different eligibility for reimbursement.

To determine if this could be an explanation for the higher
rate of shunt creations in blacks, we redid the logistic regression
for only those who were greater than or equal to 66 years old, thus
limiting the analysis to only those with Medicare as primary payer.
The odds ratio for blacks to receive a shunt procedure for this
subset of the population was 1.38. This indicates that while
eligibility may have explained some of the difference between the
races in the relative chance of receiving a shunt procedure, it did
not explain most of the difference. For shunt complications, the
resulting odds ratio for blacks was 1.63, almost no difference at
all when compared to the results presented in Table 3.12.

Therefore, the observed difference between blacks and whites

in the rate of shunt procedures and complications appears to be a

7provisions in federal law required Medicare to be the
secondary payer for the first 12 months of treatment for
beneficiaries whose Medicare eligibility as solely the result of
ESRD. This has been amended to the first 18 months of treatment,
but does not apply to the sample reported on here.
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real difference between the populations and not the result of

Medicare eligibility for reimbursement.

Table 3.10

Results of Logilstic Regression, 0dds Ratlos of Shunt Creation
Five Percent Sample of 1990 ESRD Beneficiaries

95 Percent
Odds Ratio Confidence Interval Chi-Square
Age® 9.17
35 compared
to 65 1.24 (1.08-1.42)""
Race 32.14
Blacks compared :
to whites 1.53 (1.32-1.77)""
Cause of Renal
Failure-compared 10.01
to other
Diabetes 1.33 {1.12-1.63)""
Glomerulonephritis 1.23 (0.99-1.53)
Hypertension 1.15 (0.96-1.39)
Region-compared 19.14
region V
I 1.23 (0.84-1.81)
IT 1.26 (0.98-1.62)
I1I 1.05 (0.80-1.37)
v 1.11 (0.88-1.40)
VI 1.39 (1.08-1.78)"
VII 1.11 (0.75—-1.64)
VIII 1.88 (1.12-3.12) "
1X 1.43 (1.11-1.85)""
X 0.79 (0.45-1.35)

8Age in this model was entered as a natural log. 0dds ratio
illustrates the relative risk of two different ages.

LR

*p< .05 " p< .01, p .001



- 29 -

Table 3.11

Raesults of Logistic Regression, Odds Ratios of Shunt Complications
Five Percent Sample of 1990 ESRD Beneficiaries

95 Percent

0dds Ratio Confidence Interval Chi-Square
Age® 11.62
35 compared -
to 65 1.33 (1.13-1.57)
Race 33.33
Blacks compared s
to whites 1.64 (1.38-1.94)
Cause of Renal
16.42

Failure-compared

to other
Diabetes 1.43 (1.16-1.76)""
Glomerulonephritis 0.93 (0.71-1.21)
Hypertension 1.07 (0.87-1.33)
Region-compared 33.08
region V
I 1.35 (0.88-2.09)
II 0.90 {(0.65-1.23)
I11 1.03 (0.76—1.40)
v 1.34 (1.03-1.73)"
VI 1.66 (1.25-2.20)""
VII 1.28 (0.82-1.99)
VIII 0.54 (0.21—1.35)*
IX 1.44 (1.07-1.92)
X 0.56 (0.27-1.19)

@Age in this model was entered as a natural log. Odds ratio
illustrates the relative risk of two different ages.

* &

p < .05, " p< .01, p .001
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5. CONCLUSIONS

We have provided information on vascular access procedures and
complications (e.g., arteriovenous shunts or fistulas and clots)
that were provided to Medicare’s ESRD beneficiary population in
1990. We found that most shunt creation and complication procedures
(approximately 85 percent of all shunt creation procedures) were
done in the inpatient setting, and that there are sound clinical and
patient management reasons for performing the procedure on an
inpatient basis. There was little variation in the setting by
demographic characteristics of the patient, or geographic locaticn,
indicating that there is a relatively uniform clinical consensus
regarding hospitalization for the procedure. It should be recalled
that the shunt creation procedures observed here are not likely to
be the first shunt creation for the patient. The shunt creation
procedures reported here are most likely to be done after a failure
of a previous shunt.

We did find, however, significant variations in the rate of
shunt creations and complications by demographics of the patient and
location. The relative risk that a diabetic will have a shunt
creation is 33 percent higher than that for "other" causes of renal
failure. This result, of course, is not unexpected due to the
clinical aspects of diabetes.

What was unexpected and which we believe requires further
study is the results of the logistic regression which found that
black ESRD beneficiaries are over 50 percent more likely to have
shunt creation or complication independent of age, cause of renal
failure, and region of the country. While a potential explanation
for this finding is that black ESRD beneficiaries may be more

frequently afflicted with other comorbidities that would result in
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shunt creations and complications, the reported lower mortality rate
of blacks on dialysis (USRDS, 1993) would cast doubt on this
explanation.

This study supports the findings reported by Greer (1991) that
hospitalizations indicating a shunt creation or complication are
relatively frequent events and result in significant costs to
Medicare’s ESRD program. We found that there was a shunt creation
rate of .36 per beneficiary on dialysis in 1990 according to the
‘procedures recorded in the BMAD data. Using the mean allowed
charge for these procedures, we estimate that total allowed charges
for shunt creation procedures and complications for physicians in
1990 was $48.9 million. Inpatient covered charges add at least
ancther approximately $272.8 million.

The study demonstrates that there is little variation in the
location of the procedure (inpatient versus outpatient), but that
sociodemographic indicators (particularly race and residence of the
beneficiary) are important predictors of shunt creations and
complications. Therefore, further research should be done to
determine the reasons for the observed variation. Potential
explanations to be investigated include different patient management
strategies by clinicians, the quality of care that patients receive,

or variations in the comorbidities that were not available for this

study.
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APPENDIX A

SHUNT AND POTENTIALLY SHUNT RELATED
PROCEDURE AND DIAGNOSIS CODES

CPT and ICD-9 codes have been assembled into three different groups:

1. Shunt creation procedures from the CPT manual

2. Shunt creation procedures from the ICD-9 manual

3. Complications related to the shunt from the CPT manual

1. Shunt Creation Procedure Codes (CPT)

36800 Insertion of cannula for hemodialysis, other purpose;

vein to vein

36810 Insertion of cannula for hemodialysis, other purpose;
arteriovenous, external (Scribner type)

36815 Insertion of cannula for hemodialysis, other purpose;
arteriovenous, external revision or closure

36820 Insertion of cannula for hemodialysis, other purpose;
arteriovenous, internal (Cimino type)

36821 Arteriovenous anastomosis, direct, any site

36825 Creation of arteriovenous fistula; autogenous graft
36830 Creation of arteriovenous fistula; nonautogenous graft
36835 Insertion of Thomas shunt

36840 Insertion mandril

36845 Anastomosis mandril

2. Shunt creation procedures (ICD-9 Codes)

39.27 Arteriovenostomy for renal dialysis

39.28 Other (peripheral) vascular shunt or bypass

39.893 Insertion of vessel-to-vessel cannula

38.95 Venous catheterization for renal dialysis

3. Complications (CPT-4 codes)

34101 Embolectomy or thrombectomy, with or without catheter;

axillary, brachial, innominate, subclavian artery, by
arm incision

34490 Thrombectomy, direct or with catheter; axillary and
subclavian vein, by arm incision



35875
36860
36861
35011

35900
35910
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Thrombectomy and/or repair of arterial or venous graft
Cannula declotting; without balloon catheter

Cannula declotting; with balloon catheter

Direct repair of aneurysm or excision (partial or total)

and graft insertion, with or without path graft; for
aneurysm or occlusive disease, axillary-brachial artery,

by arm incision
Excision of infected graft

Excision of infected graft; with revascularization



APPENDIX B

Department of Health and Human Services Regions

Region States
I Maine, New Hampshire, Vermont, Massachusetts, Rhode Island,
Connecticut
II New York, New Jersey, Puerto Rico, Virgin Islands

III Pennsylvania, Delaware, Maryland, West Virginia, Washington,

Virginia

v North Carolina, Kentucky, Tennessee, South Carolina, Georgia,
Alabama, Mississippi, Florida

v Ohio, Michigan, Indiana, Illinois, Wisconsin, Minnesota

VI Arkansas, Louisiana, Oklahoma, Texas, New Mexico

VII Iowa, Missouri, Kansas, Nebraska

VIII North Dakota, South Dakota, Montana, Wyoming, Colorado, Utah
IX Arizona, Nevada, California, Hawaii

X Alaska, Washington, Oregon, Idaho
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