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Background 'The objective of this study was to analyze hospitalization costs, morbidity,
disability, and mortality in patients with acquired immunedeficiency syndrome (AIDS)
treated with protease inhibitors (PI).

Methods. This 1s a self-controlled, ambispective study of a total of 581 patients with ho-

man mmmunodeficiency virus (HIVYAIDS seen at the Hospital de Infectologia, Centro =

Meédico La Raza, IMSS, 1n Mexico City during 1997. A total of 210 (36.14%) patients ini- ;ﬂ:ﬁg

tiated protease inhibitor (PI) treatment at the onset of the study. Thuty-eight patients satis- b 55

fied the 1nchision criteria for this study and were analyzed retrospectively during the year <y %.g
prior to P treatment, and then prospectively throughout the year on Pl reatment. As con- L

cerns main outcome measures, financial costs, number of hospitahizations, number of in- oy Bl
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fections, and productivity and laboratory parameters (CD4* counts and viral load) were
analyzed during the year prior to PI treatment and then prospectively during the year on PI
prescription. Our hypothesis was that the hospital costs, morbidity, disabihity, and mortahty
of patients with AIDS decreased while on PI reatment.

Results. Dunng the year prior to PI prescription, the 38 patients enrolled 1n the study were
admitted on a total of 59 occasions (1.55 hospitalizations/patient), whereas during the year
on P therapy, all 38 patients had only seven admissions (0.18 hospitalizations/patient).
Hospitalization costs decreased 35% when annual PI costs for the 38 patients studied were
taken into account, The number of microorganisms detected during hospitalization de-
creased from 24 pnor to PI to five on PL. The number of disability days involved in
tients on Pl decreased significantly (p <0.0002). None of the 38 patients studied died §
mg the year of follow-up under PI treatment, Mortality decreased significantly, from |
481 (23.2%) 1n 1996, to 77/581 (13.2%) in 1997, to 40/740 (6.4%) in 1998. There w ¢
deaths among the 38 patients studied during the 1-year follow-up period; when the obRigh\ Yo %
vation period was extended { additional year, only one patient died (2.63%). Onlm’?ﬁ‘ e

(3.48%) of the 172 Pl-treated patients with AIDS not included in the study died duringithe "y =+

same period. CD4* cell counts increased from 190.56 * 169.5 cellsfmm’ o) 9 l%ﬁf

112,65 cellshmm? (p <0.05) after 12 months of PJ weatment. Viral loads deggi BRI DE ESPOIALIZACIO
Jogs to 2.4 logs at 12 months of PI treatment (p <0.001). UN DE ESTUDIOS BF POS

Conclusions. Introduction of PY to antiretroviral treatment in patients with AIDS \ﬁgﬁkgﬁg DE #ELs
ciated with a lower rate of hospital adnmssions, lower costs. and a lesser number of Mfedy, 4, I
tions/year, disabilities, and mortalities, Increase of CD4"* cell counts and decrease in viral
loads in the 38 patients were associated with decreased morbility and mortality. © 2001
IMSS. Published by Elsevier Science Inc.
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Introduction

Since the surge of human immunodeficiency virus (HIVY
acquired immunodeficiency syndrome (AIDS) in humans,
there has been constant concern for offering better and more
opportune treatment alternatives that include antiretrovirals,
as well as drugs. to treat the complications generated by the
disease iself (e g., opportunistic mfections, neoplasms).
Unfortunately, the prescription of more potent antiretrovi-
rals and combinations of the latter has led to greater expense
1 the treatment of patients. In this context, it is mandatory
to determine cost-benefit and cost-effecuveness in short-
term and long-term studies 1t developing countries for pre-
scribing these drugs on a rational basis.

Initally, treatment for patients with HIV/AIDS was emi-
nently in-hospital care and :ncluded mostly patients with
AIDS-related complex diseases (e.g., P. carnit pnevmonia,
Kaposi's sarcoma, wasting syndrome), with kittle or nothing
to be done concerming the disease’s prognosis and the pa-
tient’s qualry of hife

The majonty of the stuches on treatment costs for patients
with HIV/AIDS are carmed out tn developed countries. In the
U.S., costs of ambulatory care for patients with HIV/AIDS is
around $1,500 U.S. doliars (USD) monthly per patient, with
costs ranging between $20,000 and $46,000 USD annually
when hospitalization costs are added (1). The long-term cost
per patient has been estimated to be from $55,0600 to $150,000
USD (2,3). In London in 1986, average annual costs per pa-
tient were $10.000 USD/£6,800 {pounds Sterling) (4,5).

In Mexico, there have«been few studies analyzing the
economic impact of HIV/AIDS treatment. In 1992, an eval-
uation of direct treatment costs was carmed out in five pub-
lic hospitals. Hospital admssion costs/patient ranged be-
tween $1,430 and $7,350 USD, with an average cost of
$2.565 USD (6). In 1998, the annual cost per patient m
Mexico ranged between $10,424 and $14,520 USD, and to-
tal cost per admission was $3,212 USD (our hospital, un-
published data). These costs are 31-50% lower than those
reported in developed countries (1) Nevertheless, the costs
are still very high for developing countries such as Mexico
and therefore, a cost/effectiveness study must be carried out
to investigate direct and mdirect costs of AIDS treatment in
short-term and long-term studies. ’

Protease mhibitors (PI) are new drugs introduced re-
cently (June 1997) into the Mexican market. The main goals
for prescribing these drugs are disease control and improve-
ment 1 productivity, quality of life, and increased life ex-
pectancy. At the begimning, there was hope for complete vi-
rus eradication with P, but at the last World Congress on
AIDS i Geneva, Switzerland (1998), this hope seems to
have vanished indefinitely We report herein our experience
with a select group of patients under PI treatment and the ef-
fects of such treatment 1 terms of hospitalization costs,
morbidity, disabdity, and mortality i Mexican patients
with AIDS,

Methods

We reviewed the medical records of all patients with HIV/
AIDS actively seen at the Hospital de Infectologia mt 1997,
From among these, we selected for further review those
who met the following inclusion criteria: (1) patents treated
with PI; (2} patients who had received reverse transcriptase
inhibitors during the year prior to PI therapy, and (3) pa-
tients with complete information on the following data;
number and days of hospitalizations/year, causes for admis-
sion, record of drugs prescribed; laboratory tests and radio-
graphic studies performed; number of consultations and sur-
geries performed (major and mnor), and number of
disability days. Cases with incomplete or missing informa-
tion were not included in the study. In addition, at time zero
(at inmiation of PI treatment), the patients were also fol-
lowed prospectively for [ year to collect the parameters
mentioned previously.

The behavior of CD4™ cells (flow cytometry) and viral
load (NASBA-Organon-Teckmga, sensutivity himit: 400 cop-
1es/mL, 2 4 log,, copies/ml.) was also examned to assess the
host’s immunologic status and therapeutic response.

Results

A total of 581 patients with HIV/AIDS were actively seen at
our hospital in 1997. From among these we selected 210 pa-
tients (36%) classified as climcal stage C3 who received PL
Of these, only 38 (18%) patients met nclusion criteria.
Thirty-four patients were males (89.2%) and four were fe-
males (10.8%), with a 10:1 male/female ratio. Patient mean
age was 36 years (16~46 years). One hundred seventy-two
cases (8§2%) were not mciuded 1n the analvsis due to miss-
ing medical record mformation.

Sexual transmission was the mechanism of HIV infec-
tion in 34 patients {89.4%), followed by transfusion i two
(5.3%), and perinatal transmussion in another two (5.3%).
Among patients with HIV sexual transmission, 18 were ho-
mosexual (52.94%) and 16 were heterosexual (47.06%).

in the year prior o use of PI, 27 patients were hospital-
1zed once (45.7%), five patents wwice (16.9%), three pa-
tients three times {15.2%), two patients on four gccasions
{13.5%), and one patient on five occasions (8.4%), for a to-
tal of 39 hospitalizations: the number of admissions was
1.55 per panent. Once patients were on PI, only seven ad-
missions were registered during the follow-up year with
0.18 admissions per patient (p <<0.001) (Table 1).

Crade hospitalization costs while on P treatment de-
creased 84.6%; however, when PI costs were added to the
total number of patients studied (n = 38), the cost reduction
fell o 35% (Table 2). -

The total number of hospitalization days/year decreased
from 481 to 100 after the use of P, although the number of
days/hospitalization/panent (14 days) (1-20) was not statis-
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Table 1. Mospial admussions of AIDS panents | year prior to and dunng { year on followup of protease mhubitor (PI) therapy

Pauent no Hospital admussions before Pl

Admissions/patieni/year

Hospital admssions on P Admissions/patient/yeur

38 59 1.55

s 0.18

*The difference w the hospitalization rate pnior 1o and on P1 was staustically sigatticant {p <0 001)

ucally significant between Pl-treated and -untreated pa-
nents. The number of mfecuons and microorgamsms that
were the cause for hospital admssions, before and while on
Pl, decreased sigmificantly with the latter (Table 3).

During the year prior to Pl treatment, reasons for hospi-
talizations were as follows: bacterial infections in 11 pa-
tients (28.9%); opportunistic infections in eight (21 1%), -
cluding candidiasis, cryptosporidiosis, cryptococcosis, and
histoplasmosis); cancer problems {including Hodgkin’s and
non-Hodgkin’s lymphoma and wviral infections in four
{10.5%): Kaposi’s sarcoma n eight (21.1%): major surgery
in five €13.5%), and non-AlDS-related events in two pa-
tients (3.2%). On the other hand. while patients were under
PI treatment, hospitalizations were due only to infectious
events.

Disability was assessed n 26 working patients {days/pa-
tient/year); a stanstically sigmficant decrease 1n disablity
days was observed {121.8 = 1074 vs. 71, = 96 1; p <
0.0002) (Figure 1).

A signtficant {p <<0.001) declipe 1n mortality rate was re-
corded taking 1nto consideration™the total number of patients
seen at the hospital m 1997 and 1998 as compared with
1996 {when PI were nof available) (Table 4), There were no
deaths among the 38 patents studied during the 1-year fol-
low-up; when the observation period was extended | addi-
tional year, only one patient died (2.63%). Only six (3.48%)
of the 172 Pl-treated patients with AIDS not included m: the
study died during the same period. The mortaitty rate be-
tween these two groups was statistically significant (p <
0.001) in comparison with the morality rate of non--PI-
treated patients with AIDS (23.2%).

Effectiveness of PI treatment was evaluated by number
of CD4* cells and viral load. The mean amount of CD4*
before Pl was 190.56 = 169.5; after 1 month, a mean of
305.05 = 255.94 was recorded, at 3 months, the recorded
mean was 270.30 = 251.61, at & months, 216.51.51 %
133.64, and at 12 months, 235 112.62 (p <0.05) (Figure
2). Viral loads decreased significantly (from 5 to 2 logs)
during the trearment period (Figure 2)

Discussion

AIDS is an enuty with worldwide distribution that has
caused great ecopomic mmpact in developing countries. The
economic impact for health care institutions 1s mainly due
to the high cost of the drugs used to control the disease pro-
cess {viral replication), as well as the treatment of opportu-
mistic infections, years of disability, number of hospitaliza-
ton days, and number of surgical procedures performed. In
recent years, new drugs have been introduced into the mar-
ket, including P! and non-nucleoside analogs. To date, there
is no cure for this syndrome. Initiation of antiretroviral ther-
apy represents an expensive, long-term commitment that
can become even more expensive if adherence to {reatmeny
is poor and if side effects and resistance to antiviral drugs
are high. Nevertheless, use of potent and combined therapy
has resulted in the decline of morbidity and mortahty (7-9).
This study was designed to describe the impact of P1 in hos-
pitalization costs in a short-term analysis as well as effects
on the disability, morbidity, and mortality of patients with
AIDS

Table 2. Reduction 1n hospitalization costs in 38 AIDS pattents with protease inhibstor (PI) treatment

Concept Adnusstons before PI Cost before PE{USD)  Admissions on P! Cost of PEUSD)  Cost reduction (USD) % reduction
Hospiralizanon {days) 39 $130,516 7 $21,454 $109.062 83.5
Drugs® 59 516,156 7 $i,634 514,522 898
RTI 38 $15,369 7 $2.830 $12,539 815
Laboratory 53 $8,801 39 $740 38,061 73.9
X-rays. CT scans, MRI 25 32,287 [ $240 $2.057 895
Consultations 53 $3,890 5 5340 $3,550 912
Bropsies 14 $7.500 2 $1,000 $6,500 86.5
Surgery 5 $5.122 2 31,961 $3.161 617
Addition $189,640 $306,199 $159,452 84.6
Pl cost $92.996

Total® 59 $189.640 7 $123,195 366,445 350

®Drugs others than anuretroviral therapy, ® reverse transeriptase infubttors; * total cost {$92,996 USD) of PI therapy for the 38 patents of the study were added

1o the fifth column
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corded taking 1nto consideration™the total number of patients
seen at the hospital m 1997 and 1998 as compared with
1996 {when PI were nof available) (Table 4), There were no
deaths among the 38 patents studied during the 1-year fol-
low-up; when the observation period was extended | addi-
tional year, only one patient died (2.63%). Only six (3.48%)
of the 172 Pl-treated patients with AIDS not included m: the
study died during the same period. The mortaitty rate be-
tween these two groups was statistically significant (p <
0.001) in comparison with the morality rate of non--PI-
treated patients with AIDS (23.2%).

Effectiveness of PI treatment was evaluated by number
of CD4* cells and viral load. The mean amount of CD4*
before Pl was 190.56 = 169.5; after 1 month, a mean of
305.05 = 255.94 was recorded, at 3 months, the recorded
mean was 270.30 = 251.61, at & months, 216.51.51 %
133.64, and at 12 months, 235 112.62 (p <0.05) (Figure
2). Viral loads decreased significantly (from 5 to 2 logs)
during the trearment period (Figure 2)

Discussion

AIDS is an enuty with worldwide distribution that has
caused great ecopomic mmpact in developing countries. The
economic impact for health care institutions 1s mainly due
to the high cost of the drugs used to control the disease pro-
cess {viral replication), as well as the treatment of opportu-
mistic infections, years of disability, number of hospitaliza-
ton days, and number of surgical procedures performed. In
recent years, new drugs have been introduced into the mar-
ket, including P! and non-nucleoside analogs. To date, there
is no cure for this syndrome. Initiation of antiretroviral ther-
apy represents an expensive, long-term commitment that
can become even more expensive if adherence to {reatmeny
is poor and if side effects and resistance to antiviral drugs
are high. Nevertheless, use of potent and combined therapy
has resulted in the decline of morbidity and mortahty (7-9).
This study was designed to describe the impact of P1 in hos-
pitalization costs in a short-term analysis as well as effects
on the disability, morbidity, and mortality of patients with
AIDS

Table 2. Reduction 1n hospitalization costs in 38 AIDS pattents with protease inhibstor (PI) treatment

Concept Adnusstons before PI Cost before PE{USD)  Admissions on P! Cost of PEUSD)  Cost reduction (USD) % reduction
Hospiralizanon {days) 39 $130,516 7 $21,454 $109.062 83.5
Drugs® 59 516,156 7 $i,634 514,522 898
RTI 38 $15,369 7 $2.830 $12,539 815
Laboratory 53 $8,801 39 $740 38,061 73.9
X-rays. CT scans, MRI 25 32,287 [ $240 $2.057 895
Consultations 53 $3,890 5 5340 $3,550 912
Bropsies 14 $7.500 2 $1,000 $6,500 86.5
Surgery 5 $5.122 2 31,961 $3.161 617
Addition $189,640 $306,199 $159,452 84.6
Pl cost $92.996

Total® 59 $189.640 7 $123,195 366,445 350

®Drugs others than anuretroviral therapy, ® reverse transeriptase infubttors; * total cost {$92,996 USD) of PI therapy for the 38 patents of the study were added

1o the fifth column
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Fable 3. Infectious events detected duning hosptalization

Number of Number of
Infectious agent infections before P2 % nfecuonson PI' %
Virus 5 2083
Fungi 6 2500 H 2000
Bactenia 6 25.00 4 8000
Parasites 7 2916
Totat 24 100 00 5 100.00

* Eaght patients with 24 mfectious evenis, seven pauents with five infec-
110us events

In the present study, the average number of hospitaliza-
tions for the 38 patiews wncluded before PI was 1.55, which
1s withun the lower Hmt of what has been published 1n the
mternational hterature (1.6-3.2 tunes a year) (1). This is in-
direct proof that at our hospital patients with AIDS respond
to standard treatment with reverse transcriptase nhibitors,
as 1n developed counines,

The number of hospitalizations/patient/year decreased to
0.18 with the use of PI. This reduction provided a 66% an-
nual savings in hospitahzanon costs. When P treatment for
the 38 patients was considered, savings decreased to 35%.
Thas reduction s still significant when other benefits such
as decrease in disabihity and mortality are taken into ac-
count. Several reports have emphasized that patients who
undergo PI therapy decreased the number of opportunistic
mfections in terms of AIDS-defining events (6--8). In this
study. there was a dramatic decrease in viral. parasite, and
fungal nfections with a consequent cost reduction in drugs
other than antiretrovirals.

Use of potent therapy has resulted in the dechne of mor-
bidity and mortality (7-9) In a recent report, Palella et al.
{7y reported a decline in mortality of thewr 1,255 pauents,
from 29.4 per 100 person-years mn 1995 to 8.8 per 100 per-
son-years in the second quarter of 1997. These findings are
similar to those reported n this paper: mortality declined
from 23% 1n 1996 to 6.5% in 1998,

To avoid bias by selecting only patients with better out-
comes, the overall influence of mortality of the 210 patients
with AIDS treated with PI was analyzed in the context of
the total universe of patients with AIDS treated at the hospi-
tal for a period of 3 years. The results of overall mortality
were a 23% mortality rate in 1996, 13.2% in 1997 (when PI
began to be available at mid-year), and 6.5% in 1998 There
were no deaths in the 38 patients of the study dunng the

Table 4. Decline in mortality 1r AIDS patients treated with protease 1nhibitors®
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Figure 1. Dechine 1n disabiliy n 26 working pauents from 121 8-711
days/pauents/years (p <0 0002}

1-year follow-up pennod. When the observation period was
extended 1 addwnonal vear, only one patient died (2.63%).
Only six of the 172 (3.48%) PI-treated patients with AIDS
(cases not included m the study due to missing data) died
during the same observation period. When overall mortality
1s compared with the mortality rate of patients treated with
PI, the difference is statistically significant (from 23-3%,
p <<0.001).

Furthermore, before Pl were available, hospital beds
were 100% occupied, principally by patients with AIDS;
once patients with AIDS initiated treatment with Pl
monthly hospital occupancy decreased to 50%, and patients
were and are at present actually seen at the out-patient chme
(data not shown). The increase 1n CD4* cells (p <0.05) m
patients studied was substantial enough to decrease the
number of mfections (from 24 to 5) per vear. The incidence
of any of three major opportunistic infections (Preumocys-
tis carinii, Mycobacterium avium complex disease, and cy-
tomegalovirus retininis) declined in a failure-rate model
from 21.9 per 100 person-years in 1994 to 3,7 per 100 per-
son-years by rud-1997; the inclusion of PI in combined reg-
imens conferred additional benefits (7). On the other hand,
viral loads decreased almost continuously during the 12
months of the study, with a total decline of 3.0 log,/copies/

Groups No of patients Death at I year of follow-up Peath at 2 years of follow-up
All patients before PI 481 116 (23 27%) b

Panents on PI not included 1n the study 172 Noge 6 (3.48%)

Panents on P{ included m the study 38 None® 1 (26%)

* Inclusion of protease minbators began 1n June 1997, ®at the time, most patieats were on PI and companson between groups was 10 longer vahd; ‘the differ-

ence m mortahty rate prior to and on PI was statistically significant (p <0 001),
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mL. a result that 1s hughly significant. These CD4™ and viral
ioad resulis are in agreement with the decline 1n mortality
and morbidity rates, clinical well-being. and decreased dis-
ability of patients, parameters aiso indirectly observed in re-
duction of hospitalization costs. 4

In summary, Pl are potent antiretrovirals that have
changed the prognosts of patients with AIDS from a rapidly 3
progressing syndrome to one tending toward chromcity.

The high cost of these drugs is compensated by a reduction P

m hospitalization costs and by the return of patients o a
productive life. The reduction of 35% in hospitahization
costs by PI in the short-term analysis 1s a benefit that must
be evaluated m terms of the long-term commitment for pre-
scribing PL
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