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Abstract

To evaluate the function and effectiveness of a mulii-
disciplinary team for managing human immunodefi-
ciency virus (HIV) infection, we conducted a
follow-up cohort study of HIV-positive patients man-
aged according to a clinical care path at a staff-based
health maintenance organization (HMO). The study
group consisted of 230 HIV-positive health plan mem-
bers who received care at the Kaiser Permanente
Santa Rosa medical center (KPMC-SRO). In 1994, the
comparison group consisted of 4747 HIV-positive
health plan members who received care at Kaiser
Permanente’s 18 other medical centers in northern
California. The percentages of acquired immunodefi-
ciency syndrome (AIDS) and HIV-positive patients
as determined by CD4* T-cell counts were similar
(P = 0.97). Compared with patients at the other Kaiser
Permanente medical centers, KPMC-SRO patients had
more visits with nurse practitioners (rate ratio [RR]=
1.72) and nutritionists (RR=12.3) and fewer visits with
primary care physicians (RR=0.82). More HIV-positive
members at KPMC-SRO received social workers’ ser-
vices (27% at KPMC-SRO vs 6% for patients at the
other Kaiser Permanente medical centers) and fewer
used emergency services (RR=0.92) and psychiatric
services (RR=.89). At KPMC-SRO, the mean number
of days that AIDS patients spent in the hospital
decreased from 7.8 (1991) to 2.01 (1994). Hospital
admissions were fewer (AIDS patients, RR=0.67; HIV-
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positive patients-without AIDS, RR=0.45), and length
of stay was briefer, compared with patients at the
other Kaiser Permanente Medical Centers. The mean
cost of HiV-related drugs for patients seen at KPMC-
SRO ($2343 per infected member) was lower than
that for patients seen elsewhere in the region ($3289
per infected member). These results suggest that in an
HMO setting, managed care provided by a dedicated
interdisciplinary team according to a clinical care
path can substantially and favorably affect resource
use.

(Am | Man Care 1998;4:647-657)

stress on medical, nuising, and ancillary staff as

a result of the human immunodeficiency virus
(HIV) epidemic are some of the greatest challenges in
modern medicine. Although some academic medical
centers receiving government support have developed
programs to acquire the needed resources and exper-
tise, " no comparable guidance has been published for
private health plans.

To improve management of health plan members
infected with HIV at the Kaiser Permanente Medical
Center in Santa Rosa, California (KPMC-SRO), an HIV
Interdisciplinary Team was established in March 1992.
This study describes delivery of patient care, reports
rates of use of hospital and outpatient services, and
reports outcomes for specific services provided in those
settings. When feasible, the 1994 results are compared
with those reported by other Kaiser Permanente centers
in northern California (KPMC-others), which did not
have an HIV-dedicated team as such.

C omplexity of patient care, cost of services, and

- MATERIALS AND METHODS -

Study Population
The Kaiser Permanente Medical Care Program is a
staff-based health maintenance organization (HMO)
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- DISEASE MANAGEMENT -

with more than 2.5 million members in northern
California. The demographic characteristics of the
health plan membership are similar to those of the
general population of northern California, although
members at the extreme low end of the socioeconom-
ic spectrum, such as the unemployed and illicit drug
users, may be underrepresented.’* By December 1994,
the cumulative identified cases of HIV or acquired
immunodeficiency syndrome (AIDS) in the Kaiser
Permanente Medical Care Program numbered 10,293,
with 4977 active cases and a known HIV prevalence of
1.63 per 1000 health plan members (data on file,
Kaiser Permanente Division of Research).

The study site was KPMC-SRO, one of 19 medical
offices and hospitals of the Kaiser Permanente
Medical Care Program. KPMC-SRO is centered in
Sonoma County, which has one of the highest inci-
dences of HIV and AIDS in the United States for a
rural-urban area.” KPMC-SRO is the largest health
provider in the county and serves a member popula-
tion of approximately 90,000. In 1994, thé prevalence
of known HIV infection in its membership was 2.04
per 1000; the cumulative number of HIV/AIDS cases

was 313 by the end of December 1994. Based on the
1993 Centers for Disease Gontrol definition of AIDS,
the number of active pre-AIDS cases in 1994 was 111,
and the number of AIDS cases was 119.

Intervention Design at the Study Site

At KPMC-SRO (the study site), the primary objec-
tives of the HIV Interdisciplinary Team included (1)
improving the quality and consistency of patient care; (2)
improving health plan member access to health educa-
tion, nutrition, psychosocial, psychiatric, and pharmacy
services provided by personnel specifically trained in the
management of HIV-related issues; and (3) improving
health plan member access to services provided on the
basis of current, state-of-the-art recommendations for
the management of HIV-associated complications
(including access to experimental drug protocols
through parallel tracks and compassionate use when
approved by the Kaiser Permanente Medical Care
Program Institutional Review Board). Other primary
objectives included enhancing coordination between
and among outpatient, inpatient, home health, hospice,
health plan benefits, and community services depart-

Figure 1. Diagram Shows the Composition of the HIV Interdisciplinary Team at Kaiser Permanente Medical

Center, Santa Rosa, CA
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- INTERDISCIPLINARY MANAGEMENT OF HIV DISEASE -

ments; supporting practicing clinicians by offering con-
sultations, management algorithms for HIV-associated
diseases, and continuing medical education; decreasing
unnecessary hospital admissions or stays and redun-
dant or ineffective use of resources; designing and
helping to implement and monitor HIV screening pro-
grams; and improving staff sensitivity to HIV-related
issues, as well as supporting community participation
in HIV prevention and education.

The composition of the HIV Interdisciplinary
Team and specific responsibilities of its members are

outlined in Figure 1. Briefly, HIV-dedicated and expe-
rienced staff were available to provide assistance to the
primary care physician in many aspects of manage-
ment of the HIV-infected patient. They provided
proactive assistance as well as consultation. An initial
visit with the HIV coordinator-manager was routinely
scheduled for HIV-seropositive patients new to the
KPMC-SRO facility and for any newly identified
infected health plan members. The coordinator-man-
ager identified the patients’ specific needs, explained
the scope of services available, and ordered baseline

Table 1. Protocol of Clinical Care Path Followed by HIV Interdisciplinary Team at Kaiser Permanente Medical

Center, Santa Rosa, CA

Common Problems
to be Addressed

Stage of lliness

Routine Management

Newly Diagnosed Asymptomatic
CD4+ T-cell count of >500 or
Karnofsky score of >80

Health education

Mildly Symptomatic or Asymptomatic
CD4+ T-cell count of 200-500
and/or Karnofsky score of 70-80

Treat viral infection

Health education
Nutrition

AIDS Diagnosis

Social and psychological evaluation

Prevent opportunistic infection
Social and psychological evaluation

Primary physician to establish diagnosis, then
visits every 3-6 months*

* HIV nurse practitioner for full physical
examination*

Social work initial psychosocial*

assessment, then as needed

Health educator consultation as needed?
Nutritionist as neededt

Primary physician every 3 months*
Social work or psychology consultation,
initially or follow-up*

Nutritionist, initially or follow-up*
Health educator®

¢ Pharmacist?

Infectious disease consultationt

CD4+ T-cell count of <200 or
Karnofsky score of 50-60

Advanced AIDS
Hospitalized or Karnofsky score
of <40

Treat viral infection

Prevent opportunistic infection
Social and psychological evaluation
Home health

Nutrition

Treat viral and opportunistic infection
Social and psychological evaluation
Nutrition

Home Health

Primary physician/nurse practitioner every
1-2 months, or more frequently as needed*
Social services if financial, stress, or
disability issues*

Nutritionist initially and every 1-3 months*
Home health initial evaluation*
Pharmacistt

Infectious disease consultationt

Primary physician/nurse practitioner every
month, or more frequently as needed*

Social services if financial, stress, or disability
issues™®

Nutritionist*

Home health*

Pharmacist®

Infectious disease consultationt

*Standard; automatically scheduled
tScheduled as needed
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routine laboratory screening according to a protocol. At
crucial points in the course of patients’ HIV disease,
the HIV Interdisciplinary Team initiated proactive
interventions in addition to routine and urgent care vis-
its, which were scheduled as needed. The clinical care
path protocol used by the team is shown in Table 1.
Throughout the course of care at KPMC-SRO, patients
who perceived problems or who were dissatisfied with
the care they received could contact the HIV coordina-
tor, who would work on these specific issues.

Integral to the HIV Interdisciplinary Team was a
computer database of all identified HIV-positive
health plan members receiving care at KPMC-SRO.
Located on confidentially secured microcomputers
networked to one another, the database was regularly
updated by team members for clinically significant
diagnoses, medication lists, laboratory results, dates
of hospital admission and clinic office visits, and psy-
chosocial changes. The database was used to follow
patients’ status and inteirvene according to the care
path protocol, to monitor care, to report new AIDS
diagnoses to the county public health department, to
gather epidemiologic statistics, and to assign patients
to physicians at the medical center. The database also
was used to disseminate information to caregivers,
patients, or subgroups of patients with common prob-
lems requiring a new therapeutic intervention, when
appropriate.

HIV-positive health plan members at KPMC-
others (comparison group) received care through pri-
mary care physicians. Clinical guidelines and continu-
ing physician education were made available through
periodic regional or local memoranda and educational
meetings and publications. Consultations with infec-
tious disease specialists or other HIV-experienced col-
leagues and with other supporting departments were
available when initiated by primary care providers.
However, no systematic interventions were made
through a coordinated or interdisciplinary team
approach or through a care path protocol.

In this study, we compare the outcome of the
unique model of coordinated, interdisciplinary care at
KPMC-SRO with other Kaiser Permanente medical
centers in the same health plan that used more tradi-
tional modes of care delivery.

Data Collection and Analysis

After patients’ names and membership numbers
had been deleted for confidentiality, 1994 data were
extracted from the AIDS database maintained by the
Division of Research for the Kaiser Permanente
Medical Care Program in northern California. This
database includes all members who have one or more

indicators of HIV (including a positive test for HIV anti-
bodies, a record of a HIV-specific medication, or a hospi-
tal admission for an AIDS-related diagnosis) and who
have been confirmed to have HIV by review of the med-
ical record. This database has been shown to include at
least 95% of all members with HIV who have sought
care for HIV at any of the Kaiser Permanente Medical
Care Program facilities in northern California.’ A site was
assigned to each case according to where the person
received the most outpatient care in 1994. For this
study, we included all people at least 18 years of age
whose case was in the database at any time during 1994,
which resulted in 230 padents from KPMC-SRO and
4747 people from the other sites combined. Pediatric
patients were excluded because none were cared for in
Santa Rosa during 1994, because of the small number of
pediatric patients elsewhere, and because some also
received care at nearby university referral centers.

The following data were available from the regional
database: patient demographics of health plan mem-
bers with any of the HIV indicators listed (ie, the sub-
set of active AIDS cases and the cumulative number of
HIV cases with a pre-AIDS diagnosis), use of medical
and nonphysician services in outpatient settings, and
hospital use.

Outpatient utilization rates were reported as the
number of visits per 100 person-years; the percentage of
people who had at least one visit to a specific depart-
ment; and, for those who had at least one visit, the medi-
an number of visits. Hospital use was reported as the
number of days spent in the hospital per 100 person-
years; the percentage of people who were admitted to
the hospital; and, for those who were admitted at least
once, the median length of stay per admission, the medi-
an number of admissions per person, and the median
total number of days spent in the hospital per person.
The primary outcome from this modeling is a rate ratio:
a ratio of the rate of use (visits or hospital admission) at
KPMC-SRO compared with that at KPMC-others.

Further, the local database at KPMC-SRO provided
information on home health and hospice use and labo-
ratory screening specific for health plan members at
KPMC-SRO who were infected with HIV. The depart-
ments of medical economics and pharmacy operations
of the Kaiser Permanente Medical Care Program in
northern California provided regional and local data on
hospitalization, drug use, and cost of medications com-
monly used or specific for treatment of HIV-related
conditions. The Kaiser Permanente Medical Care
Program Northern California Regional Laboratory pro-
vided data on all specimens that tested positive for
Preumocystis carinii as detected by direct immunofluo-
rescence stains.
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Patient satisfaction at KPMC-SRO was measured
by an independently conducted survey in 1994.

Statistical Methods

Comparisons of demographic and status variables
between the study site (KPMC-SRO) and the other
sites (KPMC-others) were done by using chi-square
tests for categorical data and a Wilcoxon rank-sum
test for age. Because not all patients were observed
for the whole year (owing to membership changes
and changes in HIV and survival status), because
some patients had multiple events, and because the
two groups differed demographically with respect to
age, race, and risk factors, a Poisson regression
model was used to compare use rates. Poisson
regression Is similar to multiple

cared for at KPMC-SRO and at the other Kaiser
Permanente medical centers in northern California
(KPMC-others). The racial and ethnic makeups of
the two study groups were significantly different
(P < 0.001). Of the HIV-positive patients at KPMC-
SRO, 87.4% were white, compared with only 62.4%
at KPMC-others. The ethnic background and risk
factors of KPMC-SRO patients were similar to those
of the Sonoma County population, where white men
represented 92% of reported HIV cases and gay or
bisexual men represented 82% of reported HIV
cases.” The higher percentage of patients wicth
“unknown risk factors” at KPMC-others than at
KPMC-SRO (14.8% vs 5.2%) can be explained by
the fact that more specific patient information was

linear regression except that it
assumes a Poisson distribution
instead of a normal distribution of
the data.® The dependent variable
in this model is the logarithm of
the number of events (eg, hospi-
talizations, office visits) for a per-

Table 2. Demographic and HIV-Related Medical Information on All
Identified HIV or AIDS Patients Seen at Kaiser Permanente Medical Center
in Santa Rosa (KPMC-SRO) and Elsewhere Throughout Kaiser Permanente
in Northern California (KPMC-Others) During 1994

son divided by the number of
days (in terms of proportion of a C KPMC-SRO KPMC-Others
‘ . Variable (n = 230) (n = 4747) P Value
year) that a person was available
for ‘follow—up .dunng the study Gender (%) 0.60
period. The independent vari- Male 935 92.5
ables were 1ace, age, an indicator Female 6.5 7.5
of risk factor grouping, and an Median (Range) Age (y) 40 (22-72) 39 (18-86) 0.002
indicator of care site (ie, KPMC- Race or Ethnicity (%) <0.001
SRO or KPMC-other). We report White 87.4 62,5
the results as rate ratios compar- African American 1.3 15.0
ing the incidence densities (num- Q'?pa”‘cp e 3‘0 8.0
ber of events divided by the sian or Faciiic siander 4 2.6
. . Other or unknown 7.8 11.9
cumulative amount of time study Risk G o o
subjects were observed) for the isk Group (%) <0.0
‘ R Blood products 1.3 1.7
people from KPMC-SRO with Hemophiliac 04 04
those from KPMC-other after Heterosexual contact 5.2 4.9
adjusting for age, race, and risk Male homosexual 80.0 70.3
factor group. Medians were used Male homosexual
s . + intravenous drug use 7.0 4.2
as summary statistics for continu-
. k .. intravenous drug use 0.9 3.8
ous variables because the distrib- Unknown 55 148
utions were usually skewed. AIDS Status (%) 0.86
(All analyses were done by AIDS ever in 1994 51.7 51.1
using PC-SAS (SAS Insticute HIV only in 1994 483 489
Inc., Cary’ NC), version 6.08. CD4* T-Cell Count at Date Closest to
1/1/94 (%) 0.97
0-49 169 17.8
RESULIS 50-199 253 243
. . 00-
Patient Demographics i 4(;9499 ?3 g ]3: Z
) ‘Table' 2 Includes deSCIIPtIVC MiSSiﬂg (n) (5) (90)
information on the patients
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Table 3. Outpatient Use of Physician Services by HIV or AIDS Patients Seen at Kaiser Permanente Medical
Center in Santa Rosa (KPMC-SRO) and Elsewhere Throughout Kaiser Permanente in Northern California (KPMC-
Others) During 1994

KPMC-SRO (n = 230) KPMC-Others (n = 4747)
Visits Visits Rate Ratiot
Per 100 Percentage No. of Per 100 Percentage No. of (95% Confidence

Outpatient Service Person-Years with Visits  Visits* Person-Years with Visits Visits Interval)
Department

Primary care 784 87 6 (1-34) 892 91 5 (1-170) 0.82 (0.71,0.95)

Dermatology 153 31 2 (1-66) 105 29 2 (1-125) 1.29 (1.04,1.58)

Emergency 69 32 1(1-10) 78 33 1(1-26) 092(071,1.16)

Ophthalmology 152 38 2 (1-31) 99 22 2 (1-82) 1.34 (1 06,1.66)

Psychiatry 101 14 3 (1-34) 103 15 3-[1-195] 0.89 (0.64,1.18)

Other 296 73 2(1-22) 253 61 2 (1-54) 1.11(0.93,1 31)
Provider

Physician (all specialties)* 1064 93 7 (1-49) 1015 94 7 (1-94) 1.01(089,1.13)

Nurse practitioner 113 42 111 57 18 1(1-26) 172 (141,2.08)

Registered or licensed

vocational nurse 130 32 1(1-47) 247 25 3 (1-147) 0.44 (0.30,0 62)

Social worker 38 27 100-11) 32 1(1-139) 1.08 (0.76,1.49)

Nutritionist 33 23 1(1-6) 3 2 1 (1-5) 12 3(106,14.2)

Psychologist 33 7 2 (1-14) 37 8 2 (1-51) 080 (056,1.10)

Other$§ 50 54 1 (1-14) 72 29 1(1-35) 0.62 (0.46,0 81)

*Of those with any visit in 1994, the median (range) number of visits to that provider type is shown.

*Rate ratio for KPMC-SRO compared with all ‘other sites, adjusted for age, race, and risk group

*Includes resident physicians, osteopaths, and other subspecialties.

Sincludes doctors of dental science, diabetic counselors, enterostomal therapists, genetic counselors, nurse-anesthetists, certified nurse-mid-
wives, occupational therapists, optometrists, physical therapists, rehabilitation therapists, and speech therapists

Figure 2. Average Length of Hospital Stay for AIDS Patients

== KPMC-SRO
— - KPMC-OTHER

Initiation of the H1V Interdisciplinary
Team, March, 1992

tength of stay (days)

34
24

14

0 —— + + + +

Jan- June- Jan- June- Jan- June- Jan- June-
June, Dec , June, Dec., June, Dec., June, Dec ,
1991 1991 1992 1992 1993 1993 1984 1994

Plot shows rates of hospital use (visits or admissions) for HIV or AIDS patients seen at the Kaiser Permanente Medical Center in Santa Rosa
(KPMC-SRO) and elsewhere throughout the Kaiser Permanente system in northern California (KPMC-others) Length of hospital stay was calcu-
lated as the number of inpatient days divided by the prevalence of AIDS as defined by the Centers for Disease Control

Source: Department of Medical Economics, Kaiser Permanente Medical Care Program, northern California. Reproduced by permission
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obtained by the HIV-dedicated coordinator and social
worker at the initial intake visit. The difference in
median age (1 year) was significant statistically but not
clinically. There was no difference in the two groups
with respect to gender, AIDS diagnosis, and stage of
HIV disease according to CD4+ T-cell counts.

By Karnofsky scale score, the distribution of cases at
KPMC-SRO was as follows: 80-100=52%; 50-70=41%;
and <40=7%. Comparable data were not available for
patients in the rest of the region.

Outpatient Use

As shown in Table 3, no difference in overall
physician use was found between patients from
KPMC-SRO and those from KPMC-others in 1994.
However, more visits occurred at KPMC-SRO in the
dermatology, ophthalmology, and nutrition consul-
tation departments, as

tern reflects the routine use of social services proac-
tively at KPMC-SRO in addition to use of services
during crises.

There was less use of the emergency and psychia-
try departments by patients at KPMC-SRO.

Hospital Use

The HIV Interdisciplinary Team at KPMC-SRO
was established in 1992. The mean number of days
of hospital stay for AIDS patients decreased from 7.8
in 1991 to 2.01 in 1994 (Figure 2), compared with a
decrease of 6.2 to 3.2 days at KPMC-others. The
number of hospitalizations also decreased at KPMC-
SRO compared with KPMC-others for all measured
variables and for the categories of both pre-AIDS
patients (rate ratio = 0.45) and AIDS patients (rate
ratio = 0.67) (Table 4).

well as with the nurse
practitioner. We saw a
corresponding decrease
in frequency of visits to
primary care physicians.

Table 4. Hospital Data for HIV or AIDS Patients Seen at Kaiser Permanente
Medical Center in Santa Rosa (KPMC-SRO) and Elsewhere Throughout Kaiser
Permanente in Northern California (KPMC-Others) During 1994

More visits to nurses not
dedicated to HIV care

Treatment Location

(registered nurses and . KPMC-SRO KPMC-Others
. . Hospital Data (n = 230) (n = 4747)
licensed vocational nurs-

es) WCI;C‘ .ICCOI‘ded' at All HIV or AIDS patients

other facilities. The hlgh— Days in hospital per 100 person-years 157 284

er number of ophthalmol- Percentage of people admitted to hospital 21 24

ogy appointments in 1994 Of those admitted at least once:

at KPMC-SRO was Median (range) length of stay per admission 3 (1-25) 4 (1-76)
explained by a pilot study Median (range) number of hospital admissions per person 1 (1-5) 1(1-9)

Median (range) total days in hospital per person 4 (1-36) 7 (1-100)
8 Y

that screened asympto-

matic  patients  with
CD4™" counts of <0.1 x

of hospitalizations*

Rate ratio (95% confidence interval) for number

0.63 (0.46, 0.85) 1

10%mm? for Cytomégalo— AIDS patients (n=119) (n = 2427)
virus retinitis. (Because Days in hospital per 100 person-years 309 545

. i ‘ Percentage of people admitted to hospital 36% 40%
no benefit was found of th dmitied 10 hospital at |

. \ t t t t :
[data on file at KPMC- o'sea‘mltte o hospital at least once

L Median (range) length of stay per admission 3 (1-25) 4 (1-76)

‘SRO]’ this retinal scre.en- Median (range) number of hospital admissions per person 1 (1-5) 1(1-8)
ing by ophthalmologists Median (range} total days in hospital per person 4 (1-36) 8 (1-100)

has been discontinued.)
Compared with patients
at KPMC-others, more
patients at KPMC-SRO
were seen by the social
worker (27% vs 6%),
although the difference in
the numbers of visits per
100 person-years was not
statistically significant (38
vs 32). The utilization pat-

Rate ratio (95% confidence interval) for number of
hospital admissions*

HIV-only patients
Days in hospital per 100 person-years
Percentage of people admitted to hospital

Of those admitted at least once:
Median (range) length of stay per admission
Median (range) number of hospital admissions per person
Median (range) total days in hospital per person

Rate ratio (95% Cl) for number of hospital admissions*

0.67 (0.46,0.94)

(n=111)

5

1(1-5)
1(1-1)
1 (1-5)
0.45 (0.22,0.80)

(n = 2320)
32

7
2 (1-29)
1(1-9
2 (1-2
1

)
9)

*Rate ratio for KPMC-SRO compared with all other sites adjusted for age, race, and risk group.
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Incidence of P catinii Preumonia. Because 1994 data
were not readily available from the regional laboratory,
1995 data are presented here. The incidence of
P carinii pneumonia at KPMC-SRO was 9 cases in 1995
in 226 HIV-positive members (4%) compared with 300
cases in 4350 HIV-positive members (6.9%) at KPMC-
others; range = 1.3-14%. The unadjusted rate ratio was
0.566 (95% confidence interval = 0.292, 1.099).

HIV Prenatal Screening. Ac KPMC-SRO, the screen-
ing rate for 1994 was 54% (433 of 797 prenatal patients
were screened), and the screening rate for 1995 was
85% (709 of 835 prenatal patients were screened),
compared with 63% regionally.” The screening rate at
KPMC-SRO for the first 9 months of 1996 was 97%
(555 of 574 prenatal patients were screened).

Cost of HIV-Related Drugs. For this analysis, HIV-relat-
ed drugs were so classified if they were on the list of
medications covered by the AIDS Drug Assistance
Program. In 1994 (before the advent of combination use
of antiretroviral drugs), the cost per HIV-positive mem-
ber or member with AIDS at KPMC-SRO was $2343,
compared with the regional mean of $3289. Mean
expenditure for intravenous drugs (ganciclovir, foscar-
net, and pentamidine) was $193 at KPMC-SRO and
$403 for the region, and the cost of aerosolized pentami-
dine was $29.30 per active member act KPMC-SRO and
$58.33 per active member at KPMC-others. Drug costs
were reduced because of factors such as minimal use of
aerosolized and intravenous pentamidine and increased
use of trimethoprim-sulfamethoxazole for the preven-
tion of P carinii pneumonia, timely patient and provider
consultation with the HIV-dedicated pharmacist, entoll-
ment of a number of patients in investigational drug pro-
tocols, and discontinuation of futile intervention
because of a hospice program for terminally ill patients.

The HIV Interdisciplinary Team also provided the
following information and services:

1. Baseline Data on All Patients. 'The baseline data
consisted of history of medication use; smoking,
alcohol use, and illicit drug use; serologic screen-
ing for toxoplasmosis, rapid plasma reagent for
syphilis testing, and hepatitis B and C testing;
glucose-6-phosphate dehydrogenase deficiency
screening; baseline complete blood count and
CD4+ T-cell count; liver function tests; urinaly-
sis; chest x-ray films; and purified protein deriva-
tive tuberculin skin testing for patients with a
CD4+ T-cell count of <0.2 x 10°/mm? Com-
pliance with obtaining these baseline data was
100% at the initial intake evaluation.

2. Protocols for P carinil Preumonia Prevention and
Trimethoprim-Sulfamethoxazole Desensitization. In

1994, 98% of patients with CD4+ T-cell counts of
0.2 * 10°/mm?® were receiving recommended
regimens for prophylaxis of P carinii pneumonia,
with delinquency attributable only to noncompli-
ance resulting from absolute patient refusal. By
the end of 1994, 34 patients had been desensi-
tized to trimethoprim-sulfamethoxazole, for a
success rate of 75%.

3. Protocols for Managing Other Conditions. Protocols
for managing cytomegalovirus retinitis included
automatic referral for pharmacy products and
home healthcare and automatic monitoring of
routine laboratory parameters for drug toxicity.
Protocols also were introduced to manage past
HIV exposure of healthcare workers and perina-
tal zidovudine therapy for HIV-positive mother-
and-infant  pairs. These protocols were
introduced with extensive staff education and
were updated as necessary.

4. Enrollment in Investigational Drug Protocols. From
1992 to 1994, 94 patients were enrolled in proto-
cols for investigational antiretroviral drugs via
parallel tracks after approval by the Kaiser
Permanente Medical Care Program Institutional
Review Board. Five other patients received vari-
ous investigational antimicrobial agents through
open-label compassionate drug use protocols.

5. Hospice Use. Our case management system allows
for follow-up and identification of terminally ill
patients for whom quality of life and supportive
care emerged as primary issues and for whom
futile medical interventions could be withdrawn.
Thus, by the time of death, 72% of patients at
KPMC-SRO were receiving hospice care; the
mean number of in-hospice days before death
was 51. Hospice care was offered to every termi-
nally ill patient but was declined by the patients
or by their families in 28% of cases.

Patient Satisfaction

In 1994, the Kaiser Permanente Medical Care
Program Northern California Consulting Research
and Development Department did an independent
survey of patient satisfaction wherein patients or their
guardians were asked to rate HIV services at KPMC-
SRO in terms of ability to manage HIV or AIDS treat-
ment, caring attitude, familiarity with medical history,
amount of time spent with patient, and overall satis-
faction; 40% of patients or guardians responded. On a
S-point scale (1 = poor, 5 = excellent), both our prima-
1y care physicians and our HIV Interdisciplinary Team
received a favorable rating of 4.0 £ 0.25 in the areas
surveyed (Figure 3).
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Interfacility transfer of
carte by patients in 1994
showed that HIV-positive
membeis moved to KPMC-
SRO from other surrounding
medical centers at higher
rates than vice versa (rang-
ing from 2- to 33-fold high-
er). However, we do not
know whether the relocation
occurred for medical, socioe-
conomic, or personal rea-
sons. The reasons may be
multifactorial.

-+ DISCUSSION -

Use of an interdiscipli-
nary team for managing
chronic illnesses is a recent
development in healthcare
services.*"

The needs of HIV-
infected persons are
diverse, vary with infection
stage, and require the

expertise and input of

many disciplines. Further,
management of HIV and
AIDS is constantly chang-
ing because of new meth-
ods of monitoring patients
and new approaches to
antiviral therapy as well as
prophylaxis and treatment
of opportunistic infection.
Although data and recom-
mendations exist for early
intervention and appropri-
ate monitoring of HIV-
infected patients,” phy-
sicians’ ability to provide
this care may be inadequate
or inconsistent.” Laraque
et al” reported longer sur-
vival of  HIV-infected
patients who participated
in a comprehensive inter-
vention program. Samet et
al’ reported that establish-
ment of a clinic dedicated
to initial evaluation of HIV-
infected persons in a muni-
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Figsure 3. Graphs Show Results of Patient Satisfaction Survey Distributed in
1994 to HIV or AIDS Patients Seen by the HIV Interdisciplinary Team at the
Kaiser Permanente Medical Center, Santa Rosa (KPMC-SRO) CA.
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cipal hospital can improve care to a statistically sig-
nificant degree. Safran and colleagues' showed that
management of HIV infection can be further
improved by using computer-based patient records.

In an age of managed care in which resources are
limited and cost-effectiveness, quality, and improved
medical outcome are emphasized, many prepaid
health plans are struggling to determine how best to
provide care to HIV-infected members. Models that
work in large urban clinics affiliated with research and
teaching hospitals or in other institutions supported
by government grants'*’* may not always be applicable
to health plans or medical centers that do not have a
large number of HIV-infected patients. However,
without good coordination of services, patients may
get lost in the healthcare system, or care may not be
adequate or cost-effective.

"Io enable rational delivery of care that complies with
updated recommendations by national experts, proto-
cols have been developed and used according to a well-
defined clinical path for (1) screening, (2) obtaining
standard baseline tests at initial evaluation, and (3) inter-
vention at various points in the course of HIV disease.
This strategy also allows for case management and
proactive intervention to minimize the difficulties
patients with HIV or AIDS encounter during the course
of the illness, as well as allowing for a timely shift from
expensive but futile care to more reasonable comfort
care when appropriate.

In forming the HIV Interdisciplinary Team, time
allocated to team members was taken from existing
staffing resources within KPMC-SRQO without increas-
ing personnel costs. Motivated practitioners were cho-
sen from key departments integral to management of
HIV and AIDS, which had provided poorly coordinated
services. With administrative support, department
heads donated a portion of existing resources to a team
whose members obtained special training and main-
tained expertise to respond adequately to patients’ spe-
cial needs. From 1992 to 1994, the cost of the HIV
Interdisciplinary Team (apart fiom the cost for physi-
cians) was estimated at $120,000 per year, most of which
paid a portion of the salaries and benefits of providers
rendering HIV-specific services. (This amount does not
include costs of medication or laboratory and other clin-
ical services.) We believe the cost of the interdisciplinary
team is minimal compared with the cost of treating
opportunistic infections or providing hospital care for
this patient population.”’

When compared with the data for KPMC-others
(where a coordinated, multidisciplinary approach is
not used), the data for KPMC-SRO showed that
costs can be reduced in some areas. This reduction

was most statistically significant in hospital use and
less significant for visits to emergency and psychia-
try departments. More services were rendered by an
HIV-dedicated nurse practitioner, social worker, and
nutritionist. Number of per-patient visits with pri-
mary care physicians was lower than in other med-
ical centers, mainly because of the availability of
other team members (eg, case manager-coordinator,
pharmacist) who supported the physicians in
addressing paramedical issues.

Quality of care and performance standards are dif-
ficult to establish,” and we do not claim that we have
an absolute solution to this problem. For example,
we do not know what the optimal number of visits to
physicians should be because so much depends on
the patient-provider working relationship and the
needs of each patient. Medication expenditures are
not necessarily good indicators of quality of care
because various drug regimens are often controver-
sial and truly are “moving targets.” The costs we
reported in 1994 would be different now because of
introduction of newer and more expensive agents
like protease inhibitors. However, the complexity of
antiviral therapy makes the interdisciplinary
approach (especially the consultations with the HIV
pharmacist and social worker) even more appealing
at the present time.”””

Using mortality rate as a performance measure-
ment for any specific AIDS intervention would be dif-
ficult. In 1994, Kaiser Permanente Medical Care
Program patients in Northern California who were
diagnosed with AIDS between 1988 and 1992 had
substantial improvement in survival rates: in 1992,
28% of patients were alive 24 months after diagnosis
of AIDS and 25% were alive 36 months after diagno-
sis of AIDS, compared with 17% after 24 months and
10% after 36 months in 1988 (data on file, Division of
Research). This wend toward improved survival has
been described elsewhere.” Many recent therapeutic
interventions have contributed to improved survival of
patients since the beginning of the HIV epidemic. In
addition, because interfacility transfer of patients
among the various Kaiser Permanente medical centers
was not uncommon at various stages of HIV disease, it
is difficult to determine how much impact each
healthcare component had on improved survival.

Rates of screening and prophylaxis for opportunis-
tic infections, HIV screening of pregnant women,
incidence of preventable opportunistic infections such
as P carinii pneumonia, and use of home healthcare
and hospice care to decrease hospital use and drug
costs (especially in the late stage of AIDS) all show
that our HIV management resulted in favorable out-
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comes when compared with the more traditional
approach used at other medical centers, while main-
taining a high degree of patient satisfaction. The suc-
cess of our model of care in Santa Rosa has prompted
its dissemination throughout other Kaiser Permanente
medical centers in northern California where large
numbers of HIV patients are being treated.

The challenge of HIV care is evolving continuously
as more complex treatment modalities increase life
expectancy. In mid-1995, delivery of HIV care was reor-
ganized at KPMC-SRO. Because of the increasing com-
plexity of HIV-AIDS monitoting and treatment, it
seems no longer possible for primary care physicians to
deliver state-of-the-art care if each manages only a small
number of patients. Data exist to support the conclusion
that physician experience is a factor in patient survival.”
Therefore, we redistiibuted HIV patients to fewer
physicians, who have more HIV experience, so that HIV
patients constitute about 10% to 15% of the physician’s
clinic time. Clinical care paths have been revised to
include new antiviral strategies and use of viral load test-
ing.” The interdisciplinary HIV Team continues to
work with these providers in a most interactive and sup-
portive way. We plan to further study patient satisfac-
tion, treatment outcomes, and effectiveness that result
from these changes.

In conclusion, we have shown that in a staff HMO
setting, managed care provided by a dedicated inter-
disciplinary team according to a clinical care path can
substantially and favorably affect resource use in HIV
disease management. In an era of limited resouices
and increasing complexity of patient care, we agree
with others that this model should be explored for
managing other chronic diseases.
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