The Costs of
Adult Inpatient Care for
HIV Disease at GF Jooste Hospital

by Brian Haile

February 15, 2000

Masters Mini-Dissertation for
M.A. Health Economics Degree
University of Cape Town

Supervisor:

Dr. Di Macintyre

Health Economics Unit
University of Cape Town



The copyright of this thesis vests in the author. No
quotation from it or information derived from it is to be
published without full acknowledgement of the source.
The thesis is to be used for private study or non-
commercial research purposes only.

Published by the University of Cape Town (UCT) in terms
of the non-exclusive license granted to UCT by the author.



ACKNOWLEDGEMENTS

I wish to express gratitude to Yumna Williams, Fiona McGill, and the other abstractors
for their data collection efforts; to Norman Maharaj for his continued assistance and suggestions;
to Douglas Wilson, Gary Maartens, Peter and Brenda Vurgarellis, Di MacIntyre, Janet Biblin and
Deane Conway for their helpful reviews and comments; to Bradley Trope, Nikki Kroon,
Elizabeth Fielder, Sue Johnson, Joan Aploon, Traci Dicker for their clinical information and
ongoing assistance; to James G. Kahn for his assistance with developing the chart abstraction
form; to Peter Morris for the BCH data; and to Robin Wood at the HIV Clinical Research Centre,

Somerset Hospital, for his support of this research.

The views expressed and errors herein are my own.

Haile B, The Costs of Adult Inpatient Care for HIV Disease at GF Jooste Hospital i



DEDICATIONS

To the folks who cared enough to make sure that I learned.

Especially to Deane and Nelson.

Haile B, The Costs of Adult Inpatient Care for HIV Disease at GF Jooste Hospital

it



TABLE OF CONTENTS

]
Acknowledgements ..........ccccocrviiniiinennncninennnes teresesteenvaenarens teetreeeseresernsarsistnananrsernsvansesranasvassasnennnsenes |
Dedications ........... trereeranserrerersenns erensancassnsersssenrersenerns erererieaeratetaarsreseenernennsnes eeransanarsrsaonas veerreranness 11
i I d Fi
List of Tables and Figures ............. eeereerarennne erreraienens ererrerann rerensaerierane eerenssursteranerrernasenene erverenanens 2
blicati 3
Publications ....... erreraermsensrecarenssrrerecnnse eevreerbtensnesnserennae ceereees rereereenenes rerrernruerrearibraeraeotsanarrrans
ADSIIact ..o e eenneeens rereruserettureranserennsenetnnns errrceararreesransans Cererereetreernesnseeransnne revrerrereensansseness &
Introduction ......... reerrrvrsarensenrarsererne eerrrerraseesessarersaeaaanenenrtrsaasatontenearearenansant eerneerssantensraresrasaernns e O
Objectives ...coccevvrcerirnnnee rereresriesravesnrrararaereranssens rreuretrectratertaanrarasiarenrreresrsianaresrnren reevnernrressnsrecnsnneers T
. .
Literature Review ............. ereerrnvesenereearannnannes vensreeretrtassasatosnnnnrerursassreseseeorelueis Hes cerernens crernrsaeseenennee 8
Methods ..c.ooovvecvvrereevncinsireenennn. eererieetrasiaransranses reevarerennreserensns eeroneed? - S S ST rererivesnrnerens cvenneee 12
Results .oovveceiveeiienneenennn, ceererersuctunnrareereennsansen reserenrerresnernesasans I 7 A4 TR eereeeererarsanssrnsares 19
. .
DISCUSSION oveenvernerrieenressereernessereosereansnns caernnesanen ORI .57 A » 2 ST cersreererrancenernres verreasne . 30
lusi d Policy R dati 4
Conclusions and Policy Recommendations ........ccueeevvereniricneoisenicssnecessisssesesssesssssessassessssassesessns 43
i for Further R h 4
Suggestions for er Research ...... enoveasned haorneiorersnsonnnssonee eeereesreeerrrarensensans retreseraraenarianseseraans .. 48

Endnotes .......cc.c..... ceresereriineniens - Trsedinsareens crvanene ceesesieavas Ceteserserssesessararse seereatrernavercnsritoiaes vereenns 49

Appendix A: Table of Cost Studies
Appendix B: Chart Abstraction Form .
Appendix C: Unit Cost Data

Appendix D: Other Diagnoses
Appendix E: Total Patient Spending

Appendix F: BCH Cost per Patient Day

Haile B, The Costs of Adult Inpatient Care for HIV Disease at GF Jooste Hospital Page 1



LiST OF TABLES AND FIGURES

Table 1: Descriptive Statistics of Patient Sample .........cccoevreerernenne e crereeeenrene vrenrenensenenens 19
Table 2: New HIV Diagnoses .........ccccooeveeuene creveneeenenne e naesaens vveenes verirestennereeaneneeenas vrerverenenanns 20
Table 3: TB Diagnoses and Prevalence .........cocoiiiiininicinninieecencecnrisssesneesnsssseseesnsssnssaseassses. 20
Table 4: Co-trimoxazole Use, Stratified by TB Status ........... treseerveresnennetenaenranreans verreenesnesenseerenns 21
Table 5: Discharge Diagnoses .............. cerreeeeteeaeerae s bennereeaeanes reeteetesereae et ataeresneneass cerreeeeene 22
Table 6: Kaplan-Meier (KM) Survival EStIMALES ..........ccocervvievinieeineeriinnrensenersernssensansrasssenesessens 24
Table 7: Patient Transfers/Referrals .........ccccevveveevriierccrennens vesersesnerssissnnenssseesd®® crerreeter ey aerteaeans 25
Table 8: Patient Mortality ............... retrereereaenrreraesaaneennnanes teretressreersesrassanestbeesrnesanressssessacsrressessanens 20
Table 9: General Costs at GF JOOSte ......c.ocevevvveevcrvrnenn. rerveresreransassasBece reerenrerees creeresreerentessanseeneres 20
Table 10: General Costs per Patient ..........c.ccoveevenen. vesnasorsgeiaePaessesneonsnean ettt en e s nrans 26
Table 11: Patient COSES ....c.ccovirmmiirreceiinreinicieeaessetienseseresersassesrcnssessnsaseesessarsenserasssssssassessssansens 21

Table 12: Patient-Specific Expenditures ............. N SRR cerereaeeeasneseenaeetesraaseneas vevrenns 28

Figure 1: Relative Contribution to Total Costs ........ et certeteerneese sttt senressnens 30

Haile B, The Costs of Adult Inpatient Care for HIV Disease at GF Jooste Hospital Page 2



PUBLICATIONS

The following publications are derived from this and related research:

Haile, B. Critical Messages from an Audit of HIV Inpatient Files (in press).
Haile, B. Affordability of Home-Based Care for HIV/AIDS (in press).”

Haile B, Maartens G, Govender V, Wood R. Economic Evaluation of Cryptococcal Meningitis
and Inpatient Tuberculosis Treatment for HIV-Infected Individuals in South Africa (in
preparation).

* publication in a peer-review journal.

Haile B, The Costs of Adult Inpatient Care for HIV Disease at GF Jooste Hospital

Page 3



ABSTRACT

Background

The lack of patient care and utilisation data impairs the ability of hospital and clinic
administrators to make informed, data-driven policy choices. This concern is particularly acute
with HIV/AIDS, given both the striking growth in the local epidemic over the last two years and
the high level of HIV-related health expenditures shouldered by the provincial medical system in
the Western Cape province of South Africa.

Methods

A retrospective chart review was conducted to capture clinical and utilisation data of from
a sample of 59 inpatients, who were admitted to a township secondary hospital near Cape Town,

South Africa during 1997. Three years of data were abstracted and analysed.

Results

This sample was exclusively comprised of Black and so-called Coloured inpatients.
Patients in the sample had a mean age of 35 and roughly 63% were female. Mean length of stay
was 5.2 and 4.0 days for WHO stage 3 and 4, respectively, though the estimated variance was
large.

The clinical picture proved interesting. Tuberculosis was present in roughly 66% and
38% of stage 3 and 4 patients, respectively. The frequency of gastrointestinal complaints was
also high, as was the occurrence of suspected meningitic ilinesses and other neurological
complications. Co-trimoxazole use was strikingly low, particularly given the documented
survival benefit and low cost of the drug. Patients who initially present in stage 4 HIV disease
lived a median of 20 days; this estimate- has a relatively narrow confidence interval.

Cost of care estimates were generated from these and other data. The general cost per
inpatient day at this facility was R504. The patient-specific utilisation was approximately R151
for patients in stage 3 and R113 for patients initially presenting in stage 4. Lab tests constituted
the largest share of patient-specific utilisation, followed by medications and radiology. The

general costs comprised about 80% of total costs.
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Conclusions & Recommendations

The confirmed HIV-infected patients at this facility represent about 2% of total inpatient
volume during the study period. Many HIV-diagnoses were new, and a substantial portion of
HIV-tests were motivated by clinical or presumptive diagnoses. Differences in survival between
this sample and that reported elsewhere in South Africa may be related to access to specialty
outpatient care.

Based on this study, I offer the following operational recommendations for local medical
superintendents and other health policy decision-makers:

Increase the use of co-trimoxazole prophylaxis in stages 3 and 4 of HIV disease.
Review treatment protocol for patients initially presenting at WHO stage 4.
Focus on pain management/palliative care education among clinicians.

Better utilise home-based care alternatives for terminal/moribund patients.
Reduce specific laboratory/antibiotic utilisation.

Increase bed availability at non-acute, chronic care facilities

Bridge the current gaps in information technology.

Introduce unique patient identifiers (UPIs).

0 0 N a9 b~

Improve documentation in patient charts.
The demand for HIV-related health care services will increase as the epidemic grows in this
province. These recommendations may improve the capacity of the health system to address

these needs and improve patient health outcomes.
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l. INTRODUCTION

The lack of patient care and utilisation data impairs the ability of hospital and clinic
administrators to make informed, data-driven policy choices. This concern is particularly acute
with HIV/AIDS, given both the striking growth in the local epidemic over the last two years and
the high level of HIV-related health expenditures shouldered by the provincial medical system.

Frustrated by the scarcity of local data, I attempted to characterise an HIV-inpatient
population and related expenditures within a secondary acute hospital that serves a township area
of Cape Town. Though the sample was small (n=59), I was able to review three years of clinical
and utilisation data.

The results reported here serve as the basis for several policy recommendations and
suggestions for further research. I hope these findings and recommendations prove helpful to
local health policy-makers. Further, I hope that this document is informative for current and

future researchers working in this critical area of health policy.
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Il. OBJECTIVES

Given the need among health planners for cost data relating to HIV inpatient care, I
endeavoured to:

(1) describe patterns of presenting illnesses;

(2) estimate duration of survival from time of presentation;

(3) quantify costs of inpatient care; and

(4) identify areas of cost-containment in care provision
for HIV-positive patients who seek care and are admitted to township-area secondary hospitals.

These patients would reflect the characteristics of those who are admitted to secondary
hospital facilities in township areas in the Western Cape. They would presumably be in
symptomatic or late-stage HIV disease (WHO stages 3 or 4) in order to be admitted.” Further,
they would be experiencing an acute illness episode, making them more ill than others even
within their respective disease stage. Also, because of the prohibitively high cost of HIV
therapies, these patients would also be antiretroviral-drug naive. As a consequence of these

factors, their costs of care may be quite different than for other HIV-infected individuals.

* HIV-infected individuals are classified according to WHO-recognised clinical staging criteria. Stages 1 and 2 are
relatively early stages of HIV-disease, while stage 3 indicates symptomatic disease and stage 4 denotes an AIDS-
defining condition.
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lll. LITERATURE REVIEW

Background

A. Clinical literature

The local HIV/AIDS epidemic is well characterised. Research by van Harmelen et al
(1996) suggest that the “epidemic” is actually two distinct patterns, one subtype-B epidemic
among men who have sex with men and a separate subtype-C epidemic among black
heterosexuals.'? This evidence suggests that, unlike in the industrialised world, no bisexual or
injection drug-use “bridge” existed in South Africa.

The natural history of the local epidemic has also been analysed extensively. HIV-
infection is no more virulent here than in industrialized countries. For instance, HIV-infected
individuals here with access to medical care exhibit a median survival comparable to that seen in
the industrialised world prior to the advent of antiretroviral therapies in the early to mid-1990’s.>*
However, differences clearly exist; in particular, the HIV epidemic in the Western Cape occurs
within and alongside a pre-existing local epidemic of tuberculosis.® Further, the type and

frequency of AIDS-related opporfunistic infections differs slightly from that seen elsewhere.'®

B. Economic literature

Several critical studies on the economic implications of HIV/AIDS in South Africa are
contained in the volume edited by Broomberg et al." These analyses look at the macroeconomic
impact of HIV, and broadly concluded that the epidemic will have only a peripheral effect on
GDP performance. They also summarise the mechanics of the popular Doyle model, which uses
an actuarial approach to project the gro;vth of the epidemic in different areas of the country. This
work was the principal existing source of schc;larly information regarding HIV and the South

African economy at the time of this review.

C. Health services research

There is a paucity of health economic research related to specific conditions or treatment
modalities (including those for HIV) within the South Africa health system. Several authors
report the net benefits (costs) of an intervention'*'* or the conditions under which the intervention

in question would prove feasible.'*'® Other studies report the costs of a particular intervention or
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medical condition'”?

or compare the gross or net benefits (costs) of two or more intervention
strategies.”*?” None of these studies, however, allows us to assess whether the interventions were
“efficient” health investments in terms of the cost per life year gained, cost per disability-adjusted
life year (DALY), or cost per quality-adjusted life year (QALY).

A few local studies do quantify and report a cost per life year (or DALY or QALY).
Marik et al (1993) report that the cost per life year gained for intensive care at Baragwanath in
1990 approximated R625, though their calculation is difficult to validate.”® Malan et al (1992)
provide a more verifiable estimate of R344 per QALY for neonatal care at Groote Schuur in
1990.” Perhaps the most the most sophisticated analysis is by Séderlund et al (1998); they use a
mathematical model to estimate a R124 cost per life year gained for formula feeding interventions
for HIV-positive mothers and a net savings for two alternative antiretroviral regimens for the
prevention of HIV-vertical transmission.® Wilkinson et al (1999) also use a mathematical model
to analyse the cost-effectiveness of mother-to-child transmission interventions; they calculate a
cost per DALY of R27, which becomes cost saving under more optimistic assumptions of care
costs.”! Only one of these analyses above considered an intervention for adult patients, and its
veracity cannot be established from the data reported.

Unlike the literature from Europe, North America, and Australia, no South African
researchers have evaluated interventions and reported their findings for chronic diseases such as
diabetes mellitus, hypertension, renal failure, etc. These types of analyses are perhaps most
appropriate for comparing the cost-effectiveness of clinical interventions in adult populations.

In terms of HIV-specific analyses, the number of studies is exceedingly small. The HIV
cost-effectiveness literature consists of to the two studires of interventions for preventing mother-
to-child transmission (noted above). Further, the cost-of-care literature is limited to four
studies."?® Of these studies, the most important are those by Kinghorn et al (1996) and Karstaedt
et al (1996), both of whom analysed data from Baragwanath Hospital, a tertiary care facility, in

Johannesburg. These studies will be detailed further below and in the Discussion section.

Formal literature survey

A. Methods

I formally reviewed formal HIV patient cost and utilisation studies from South Africa and

the United States conducted and/or published during1989-1997. In this summary,‘I noted the
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methods employed and the choice of outcomes in each study. These findings were used to
develop the protocol for my research at GF Jooste.
My inclusion criteria for the formal literature review were straightforward. First, studies
must have reported either a:
e cost-of-care outcome (e.g., cost per patient day, cost per patient month) or
e utilisation measure of interest (e.g., inpatient admissions or number of ambulatory visits
per year).
Second, the sample populations had to be HIV-positive. Both published and unpublished data
were included for review. Given my familiarity with the U.S. health care system, I narrowed the
literature search to only those studies conducted in the U.S. or South Africa. On these bases,
twelve studies from the U.S. and four from South Africa were reviewed (see summary table
included as Appendix A)."?***' (review includes unpublished data from Medi-Cal program
(1996) and Moore (1996))

B. U.S. Results

Virtually all of the U.S. studies were retrospective analyses of patient charts, hospital
files, and institutional databases. Most studies reported a cost per patient month (or per patient
year). This achievement is presumably linked to the availability of high-quality follow-up data.
One study had a particularly clever approach to circumvent this problem: Hellinger (1994)
totalled costs in the last three months of life.

The definitions of “HIV disease” and “AIDS” differed across the U.S. studies. Early
studies relied on the 1987 U.S. Centers for Disease Control (CDC) definition of AIDS and AIDS-
Related Complex (ARC). However, due to subsequent research advances in clinical immunology
and retrovirology, the CDC formally :changed its definition of AIDS in 1992 from a set of
clinically based criteria to one defined by laboratory surrogate markers (i.e., CD4 counts).
Several authors attempted to mould their findings to the new lab-based categories, though the
continued use of clinical descriptors (e.g. “asymptomatic” or “AIDS by 1987 definition™) were
common. These different categorisations make comparisons across studies more difficult.

The U.S. researchers generally used one of two approaches to estimate costs. In the first
method, researchers used an entire patient database to estimate a vector of costs for individual
services; this yector was then multiplied by an utilisation estimate generated from a survey of

HIV-positive individuals. Examples of this approach include Andrulius et al (1992), Hellinger
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(1992), and Hellinger et al (1994). The second method involved simply used billing information
on individual patients to estimate total costs. Examples of this “accounting” approach include
Reitmeijer (1993), Moore and Chaisson (1996), Moss et al (1992).

C. South Africa results

In South Africa, the clinical literature presents both clinical and lab-based immunological
characteristics of the local population. However, the categorization in the formal cost literature is
limited to WHO clinical staging. This method is perhaps more appropriate given the resource
constraints, which preclude the widespread and consistent use of expensive immunological tests.

The costing approach differed slightly as well. Both the Kinghomn et al (1996) and
Karstaedt et al (1996) used vectors of cost estimates derived from other sources (e.g., SAIMR
tariffs for laboratory costs), but they also conducted a costing exercise to determine the unit cost
of radiological services, etc. This approach is required (1) if cost-center accounting is not
regularly used and (2) if plausible cost estimates for specific services are not available. These
two conditions hold true for the state health care system, both at the time of Kinghorn’s and
Karstaedt’s research and now.
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IV. METHODS

Patient Sample

All sample data was collected from GF Jooste (GFJ) Hospital. The GFJ staff routinely
collects statistics about patients living with HIV/AIDS. The Infection Control Sister there
records the name, folder number, and relevant demographic data for all HIV-positive patients
admitted to one of the inpatient wards. Such patients may be known to be HIV-positive prior to
their admission or have a positive HIV-result while in hospital. Collectively, these patients
constitute the population from which I constructed my sample.

I chose 1997 as the sample year as this gave sufficient time for data follow-up. Also, the
hospital only opened in mid-1996; consequently, I felt that some delay was necessary in order to
allow hospital data and clinical systems to be fully functional prior to the sample period.

During 1997, the Infection Control Sister recorded 294 entries for HIV-positive inpatients.
In order to eliminate duplicate entries, I sorted the data by surname, first name, and folder
number. I found 23 cases where patients had been recorded more than once.

From the 271 unduplicated inpatients recorded as HIV-positive in the Infection Control
Log, I randomly selected 72 patient charts in order to retrospectively abstract inpatient
utilisation.! Of these, five patients lacked HIV-test results and their chart notes made no mention
of known HIV-status. Two additional patients were seen in the Casualty Department but were
not admitted to an inpatient ward. One other patient had cryptococcal meningitis but had a
negative HIV-antibody test result. Thus, our research team abstracted the inpatient utilisation for
the remaining 64 patients for the period from August 1996* to August 1999.

While abstracting the patient records for these 64 inpatients, we found one patient at stage
1 and three patients at stage 2. In addifion, we found one patient at stage 3 who was a participant
in an antiretroviral clinical trial. Though we abstracted data on these five patients, they were
excluded from the analysis. Therefore, the final patient sample detailed below includes some 59

HIV-positive inpatients in stages 3 or 4 of disease.

 To randomly select patients, I used the Excel Random Number Generator to generate a number between 0 and 1 for
each patient. Using these numbers as the reference, I then sorted the patients in ascending order and chose the first
72. The size of the sample reflected the number of patients for which we could abstract sufficient data given our
time constraints and limited resources. .

! Only one of the patients in this sample was hospitalised during 1996 (the patient was admitted in November);
therefore, the “start-up” effects during mid-1996 likely generated very little bias in the data.

¥ One patient was only diagnosed as HIV-positive at their second admission. Given that the first hospitalisation was
less than a week earlier, I included the first hospitalisation as part of the study.
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Antiretroviral use

Researchers in North America and Europe have demonstrated that anti-retroviral use (the
so-called dual- and triple-“cocktail” therapies) can reduce morbidity and mortality.**
Subsequently, researchers showed that these drugs dramatically alter utilisation patterns and costs
of care for HIV disease.”**** For these reasons, it is important to ensure that the sample data
does not combine patients who were accessing anti-retroviral therapies with those who were not.

The patients included in this sample are highly likely to be anti-retroviral naive. The
Sister in Charge at the Clinical Research Centre of Somerset Hospital reviewed the list of patients
in the sample to determine whether any were participants in the Centre’s clinical trials. Only one
patient was a participant in a clinical trial” and, as noted in the “Patient Sample” section above,
data was abstracted for this patient but later excluded from the analysis. It is possible that some
patients in our sample accessed antiretroviral therapy through private providers or other clinical

trials, though the geography and economic status of the patient population makes this a remote
possibility.

Data Collection

A research team of four abstractors used a customised chart abstraction form to capture
the GFJ inpatient utilisation data." I developed this chart abstraction instrument in consultation
with Dr. James G. Kahn, Associate Professor at the University of California, San Francisco; Dr.
Norman Maharaj, Superintendent of GF Jooste; and Dr. Yumna Williams, Medical Officer in
Ward 2 of GF Jooste. This instrument enabled abstractors to collect data on patient
demographics, patient admission data, laboratory tests, diagnostic and treatment procedures,
radiology, and medications. Dr. Williams and I piloted the instrument at GF Jooste in May to
July, 1998 by abstracting the data from five patient folders and revising the instrument as
appropriate. The final version of thé instrument used for all data collection is included as
Appendix B.

Data collection took place between July 1998 and September 1999. In the last month of
data collection, we reviewed all files of patients surviving after January 1, 1998 to ensure that we

captured any documented utilisation in the time since we began abstracting data.

** The patient’s clinical trial participation was also noted in the GFJ folder.
' The abstractors, Dr Y Williams, F McGill, G Meijer, and N Schrueder, were all final-year medical students or
Medical Officers. Dr. Williams and Ms. McGill captured data for 70% and 21% of the patients, respectively.
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After entering all data into an Excel spreadsheet, I reviewed each chart abstraction and
noted any irregularities, unusual or large quantity utilisation, and other abnormalities or outlying
results. Dr. Williams answered any questions about the chart abstractions if the original files did
not provide sufficient information. We consulted with specialist physicians in HIV medicine at

Somerset Hospital and other hospitals with any unresolved questions.

Hospitalisations and Length of Stay

Descriptive statistics about patient admission were principally gathered from the patient’s
chart. As often as possible, I coded the inpatient admission and discharge dates as they are
recorded in the patient’s file. These dates occasionally differed with the computerised GFJ
admissions records by one or (rarely) two days, which may be the result of late-night admissions
or delay in processing files within the Casualty/Records Department. = When the date of
admission or discharge was unclear in the patient notes, I relied on the computerised records.

To check the number of admissions, I compared the data from the inpatient notes with the
computerised admission records. In several cases, a patient was discharged and shortly thereafter
readmitted, but the patient notes recorded only a single hospitalisation. In such cases, I relied on
the computerised records to assess the total number of hospitalisations if no further information
was available. Also, the computerised admission records in several instances suggest that
patients were admitted only as Casualty patients. Where inpatienf discharge summaries, etc.
existed in the patient file, I assumed that the patient had been admitted to the ward as an inpatient.

I calculated length of stay (LOS) by subtracting the date of discharge from the date of
admission. For example, a patient admitted on 04-Jan-98 and discharged on 07-Jan-98 had a
LOS of three days. In cases of same-day admission and discharge, I set the LOS equal to one.

-

Diagnoses and WHO Staging

All patients in this study either tested positive for HIV-antibodies at GFJ or were known
by the clinical staff to be HIV-positive. The frequency of HIV-tests and confirmatory assays was
recorded for each patient in the sample. If a patient had a single HIV-test result, I assumed the
test used was a Rapid Screen assay; this assumption is consistent with the HIV-testing protocol at
GFJ during the study period.

Using the World Health Organisation’s (WHO’s) Clinical Staging Criteria,”® the
abstractors determined the clinical stage of the patients for each hospitalisation. Addi\fionally, the

abstractors reported the discharge diagnoses for each patient based on the lab results, chart notes,
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and discharge summaries in the folder. If the reviewer or abstractors queried the clinical staging
or diagnoses, we consulted with local HIV-specialist physicians to confirm the abstractors’ initial
conclusions.

The coding of tuberculosis in this study reflects the uncertainty surrounding tuberculosis
diagnoses at GFJ. I coded cases as “TB confirmed” if the patient had least one AFB- or culture-
positive result. I coded cases as “TB (given Tx)” for patients who were given treatment but who
lacked a documented laboratory diagnoses. Finally, I coded cases as “TB suspected” if the chart
notes mentioned suspicion of tuberculosis or if the patient was referred to a local TB clinic. None
of these latter cases were prescribed anti-TB medications prior to the discharge from GF]J.

For purposes of this study, I considered a single laboratory-positive result as a confirmed
TB diagnosis. However, this practice differs from WHO guidelines, which require confirmation
of TB from a second AFB- or culture-positive result. For costing exercises in a TB-endemic
area, however, the use of a single result probably introduces little bias (personal communication,
Dr Robin Wood, 3/9/99). Further, in this setting, GFJ clinicians may base their treatment
decisions on a single AFB- or culture- positive result. For these reasons, a single laboratory-

positive result seemed sufficient for a non-clinical analysis.

Survival and Follow-Up Data

Dates of death and other follow-up data were collected from the GFJ patient folders, the
City of Cape Town Department of Health, the City of Tygerburg Department of Health, the Red
Cross Society’s HIV/AIDS Home-Based Care Program, St. Luke’s Hospice, and the Missionaries
of Charity (Sisters of Mercy) Hospice. In some cases, the first names of patients were recorded or
spelled differently in the patient/client databases than in the GFJ folder. If the age, sex, township
were the same and if the patient’s date of death was after date of last GFJ discharge, I assumed
that the patient’s identity was the same.gt

The data were used to construct Kaplan-Meier “survival” tables and confidence intervals®
for patients in stages 3 and 4. To evaluate the sensitivity of my estimates to differences in staging
practices, I used four different coding methods and compared the results. If these methods

generate consistent estimates, then I can be more confident that minor variations in clinical

# Interestingly, the medical examiner/district surgeon listed AIDS, tuberculosis, or “acute pulmonary heart disease”
as the cause of death for most patients in question.

# Standard Kaplan-Meier tables were constructed, and 95% confidence intervals were estimated using the method
reported by Hosmer and Lemishow (1999).
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staging among doctors have little impact on the survival estimate for each disease stage. I used
the following coding rules:

Method A:  Assumes that staging is correct; includes censored observations

Method B:  Assumes that staging is correct; excludes patients lost to follow-up and censored

Method C:  Assumes that stage 3 patients who die within two weeks of discharge were
actually stage 4 at their last hospitalisation; includes censored observations

Method D:  Assesses time to death of patients initially presenting at stage 3 (rather than time to
progression to stage 4 or death)
A comparison of the results should therefore indicate the effect of minor variations in

retrospective coding on median time to progression or death for patients in each stage.

Inpatient Costs

In my approach to costing, I implicitly assumed that HIV-infected inpatients have the
same intensity of nursing and clinician utilisation as other ward inpatients at GFJ. Unfortunately,
it is not possible to validate this assumption in practice. Given the volume of patients, nurses and
treating clinicians would not be able (nor willing) to maintain an accurate log recording time
spent with each patient. Further, it may not be possible to correlate the patient names and
clinician time in such a log with HIV-test results.

Consequently, I calculated two types of costs in order to estimate a cost per inpatient day
for HIV-positive inpatients. First, I calculated the general recurrent cost per inpatient day at GFJ
for 1997. These costs exclude those for which patient-specific data exists (e.g., laboratory tests,
radiology, diagnostic and treatment procedures, and medications). Second, I calculated a cost per

inpatient day for utilisation that is patient-specific.

A. General Recurrent Cost per Inpatient Day

To calculate general patient costs, I modified the standard formula used to compute
estimated daily average costs (EDAC). The standard formula presently used in the Provincial
Administration is:

_ net
EDAC = out/3 + in

net = net expenditure
out = number of outpatient and casualty visits
in = number of inpatient days
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I made two changes to the formula and inputs:

(1) To exclude patient-specific and capital costs, I subtracted all costs for medications, specific
medical equipment for procedures, laboratory tests, and capital expenditures from “net.”
These costs were reported in a statement of 1996/97 GFJ expenditures.””

(2) To more accurately reflect costs of outpatient and casualty visits, I increased the coefficient
of “out” to 0.43 from 0.33. This is consistent with estimates reported in recent research.”

With this modified formula, I estimated the general costs per inpatient day.

B. Patient-Specific Costs

To calculate patient-specific expenditures, I multiplied the utilisation data captured in the
retrospective chart review by an array of unit costs. This array was generated from the following
data sources:

(a) Laboratory costs were from the South African Institute of Medical Research’s (SAIMR)
1996/97 tariff;!"

(b) Costs for radiology and diagnostic and treatment procedures reflect the 1996 Scale of
Benefits (Sc/B) rates reported by the Medical Association of South Africa;*#

(c) The costs of stores and fluids*® were 1998/99 provincial tender prices, which were
appropriately adjusted for inflation; and

(d) The costs of medications were 1996/97 provincial depot catalog price; for drugs not “on
code,” the 1996/97 provincial tender price was used.

When stores were required for drug delivery (e.g., syringes, nebuliser masks, etc.), they
are included in the cost of the medication. In the case of IV drips, however, multiple drugs and
fluids can be dispensed with a single pump, tube, and needle; the IV drip is therefore considered
separately from any specific medication.

In several instances, the drug dose and/or method of delivery recorded in the abstractions
was implausible. A physician reviewed all reported drugs and dosages; in clear cases of error, the
reviewer suggested the dose most likely to have been prescribed and dispensed. In other cases,
the patient chart was reviewed for additional information. Specific notes in this regard are found

inthe Unit Cost Table in Appendix C.

*** M. Blecher at the Department of Health provided this “level-four” disaggregated accounting statement.

™ SAIMR 1996/97 tariff schedule reported rates for September 1996 to September 1997.

3t S¢/B rates for 1996 were used as per suggestion by D Maclntyre as these likely represented costs for diagnostic
and treatment procedures within the public sector in 1997.
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Physician Review

Once the data coding, analyses, and summary were complete, I conducted two structured
interviews with HIV-specialist physicians. They reviewed each of the data tables presented
below, particularly the discharge diagnoses and the expenditure analysis. With the expenditure
analysis, they provided suggestions as to how resources may be better targeted. Further, they
suggested areas in which spending can be reduced with minimal effect on the clinical

management of patients.

¥ Stores and fluids include needles, syringes, bandages, IV’s, rehydration fluid bags, blood, etc.
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V. RESULTS

Descriptive Statistics

The original patient sample (n=72) decreased as we eliminated those persons who did not
have any details of HIV-status, who were not in stage 3 or 4 disease, or who were on an
antiretroviral clinical trial. The resulting sample (n=59) was subdivided into three exclusive
categories of hospitalisations:

(a) those occurring in stage 3;
(b) those occurring in stage 4 among patients who initially presented at stage 4;
(c) those occurring in stage 4 among patients who initially presented at stage 3.

Note that patients in (a) and (b) are mutually exclusive, while (a) and (c) necessarily overlap.

Table 1: Descriptive Statistics of Patient Sample (256)
Initially WHO Initially WHO Transfer to

Stage 3 Stage 4 Stage 4 from 3

Sample size 35 24 9
% Female 62.9% 62.5% 66.7%
Mean age 34 33 36
Total hospitalisations 48 29 26
Total Inpatient Days 251.0 116.0 110.0
Mean LOS 5.2 4.0 4.2

95% Cls (0.0, 14.0) (0.0, 8.8) (0.0, 9.6)

The descriptive statistics from this sample are presented in Table 1. The 35 patients who
initially presented in stage 3 had 48 hospitalisations before progressing to stage 4, death, or being
lost to follow-up. Nine patients who initially presented in stage 3 were subsequently hospitalised
as stage 4. For hospitalisations in stage 3, the mean length of stay (LOS) of 5.2 days is slightly
higher, though not statistically diffaeﬂt, than for hospitalisations in other categories. The mean
patient age and the proportion of female patients were consistent across categories.

Extrapolating from the sample, the total of 271-recorded HIV-positive inpatients likely
had about 400 admissions with some 1,800 inpatient days during stages 3 and 4 (data not shown).
These estimates represent 1.5% of total admissions and 2.0% of inpatient days at GFJ for FY
1997/98 and 1998/99 combined.
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New HIV and TB Diagnoses

Because HIV and TB are overlapping epidemics in the Western Cape, I jointly report the
new HIV and TB diagnoses among these patients. The inter-relationship between these local
epidemics is explored elsewhere,” though it is important to note that TB prevalence among HIV-
infected individuals (particularly Black African patients) is quite high.

Most of the patients in this sample (79.6%) received an HIV diagnosis while at GFJ. The
majority of diagnoses were made with a single Rapid Screen assay, though most of these were
sent to the UCT Virology Laboratory for two confirmatory ELISA tests.”™ In a few instances,
more than one Rapid Screen test was documented in the patient file; a single ELISA confirmatory

test was often done following the second Rapid Screen test.

Table 2: New HIV Diagnoses (number of patian
Initially WHO Initially WHO Transfer to

Diagnosis

Stage 3 Stage 4 Stage 4 from 3
One positive Rapid Screen’ 23 16 0
Two or more positive tests? 5 2 0
Outside of GF Jooste 7 6 0

! The first Rapid Screen was often automatiélly followed by two ELISA tests.
2 The second test was most often a Rapid Screen, followed a single confimatory ELISA test.
A high proportion of these patients received a tuberculosis diagnosis while in hospital.
Well over half (65.7%) of stage 3 patients either had at least one AFB- or culture-positive result
and/or were given anti-TB medications. The latter were presumably given medication because of
a previous diagnosis outside of GF Jooste or their TB diagnosis was not properly documented in
the patient file. Tuberculosis prevalence fell in later disease stages, though there may have been

undiagnosed cases among moribund/terminal patients.

Table 3: TB Diagnoses and Prevalence (number of patients) :
Initially WHO  Initially WHO Transfer to

Diagnosis Stage 3 Staged __ Stage 4 from 3
One AFB+ or culture+ resuit' 13 2 0
No documented result, given Tx 10 7 3
Percent of total patients 65.7% 37.5% 33.3%

' one patient again tested positive for TB six months after initial test.
2 Especially with cases diagnosed outside GFJ; independent of confirmed cases.

**** The GFJ administration halted this practice in 1997-98; the GFJ laboratory now recommends that the doctor send
a second specimen to UCT for a confirmatory ELISA test if a patient is Rapid Screen-positive.
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Two particular issues are noteworthy. First, these data confirm the high prevalence of TB
among HIV-infected inpatients. Second, these data suggest that primary health care providers
may not have detected and/or treated a high proportion of these cases prior to the inpatient
admission. Given the public health implications regarding tuberculosis co-infection, these

findings are cause for concern.

Use of Co-trimoxazole

Recent reports suggest that co-trimoxazole use in stage 3 patients confers a significant

12 As a result, the forthcoming HIV Clinical Guidelines recommends co-

survival benefit.
trimoxazole prophylaxis for all patients in stages 3 and 4. Given the efficacy of this relatively
inexpensive drug, we recorded its utilisation (including both treatment and prophylactic doses)
among the patients in the sample.

The use of co-trimoxazole was surprisingly low. Only about one-fifth of stage 3
admissions included any dose. Roughly the same proportion in stage 4 were prescribed co-
trimoxazole, though the high in-hospital mortality among patients initially presenting at stage 4
may explain the low use. The number of patients for analysis, however, remains quite small.

Table 4: Co-trimoxazole Use, stratified by T Al hospitaiisabio
Initially WHO Initially WH Transfer to

Diagnosis Stage 3 Stage 4 Stage 4 from 3
TB admissions w/ co-trimoxazole Tx' 5 2 2
TB admissions? 24 10 3
Percent of hospitalisations 20.8% 20.0% 66.7%
Non-TB admissions w/ co-trimoxazole Tx 6 3 15
Non-TB admissions® 24 19 23
Percent of hospitalisations 25.0% 15.8% 65.2%

-

! Co-trimoxazole, any dose.
2 Admissions in which TB was either a primary or secondary diagnosis; excludes suspected TB cases.
¥ Includes suspected TB cases.

Two other interesting results warrant mention. First, co-trimoxazole use was largely
independent of confirmed TB status. Second, co-trimoxazole use was much higher in admissions
among those who initially presented at stage 3 and who had progressed to stage 4 (i.e., those who
were already receiving care). Even so, co-trimoxazole appears to be under-utilised, particularly

given its effectiveness and affordability.
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Patient Diagnoses at Discharge

Discharge diagnoses for these patients are reported in Table 5. Given the high rate of
stage 4 patient mortality in hospital, these figures may underestimate the actual frequencies as

there may have been undiagnosed cases among moribund/terminal patients.

Table 5: Discharge Diagnoses (total cases, % of total hospitalisations) R
Initially WHO Initially WHO Transfer to

Diagnoses Stage 3 Stage 4 Stage 4 from 3
HiV-Related, non-0Ol
Candida, oral/vaginal (given Tx)' 7 14.6% 8 27.6% 7 26.9%
Candida, oral/vaginal (noted) 4 8.3% 2 6.9% 3 11.5%
Gastrointestinal complaints® 10 20.8% 7 24.1% 17 65.4%
PTB (confirmed or given Tx) 24 50.0% 9 31.0% 3 11.5%
PTB suspected 5 10.4% 5 17.2% 1 3.8%
Respiratory complaints 8 16.7% 2 6.9% 5 19.2%
Opportunistic infections
Candida, oesophageal n/a 1 3.4% 0 0.0%
Disseminated TB (given Tx) n/a 1 3.4% 0 0.0%
Disseminated TB suspected n/a 2 6.9% 0 0.0%
Kaposi's sarcoma n/a 1 3.4% 0 0.0%
Meningitic illness suspected ' n/a 7 24.1% 0 0.0%
Other neurological conditions n/a 4 13.8% 1 3.8%
Wasting n/a 1 3.4% 0 0.0%
Non-HIV Related
Cardiac: CFO/CMO 0 0.0% 0 0.0% 4 15.4%
Diabetes 1 2.1% 0 0.0% 4 15.4%
PID (grade i, i) 1 2.1% 2 6.9% 0 0.0%
Renal impairment/failure 0 0.0% 2 6.9% 2 7.7%
Other diagnoses? 8  16.7% 5  17.2% 6 23.1%
Teminal: no investigations 0 0.0% 2 6.9% 1 3.8%

' Diagnosis not documented in doctors notes, etc., though use of topical anti-fungals consistent with candida.

2 No organism isolated.

% Treatment modalities for these conditions vary more widely than for respiratory and gastrointestinal complaints.
* Please refer to Appendix D for a detailed break-down of "Other diagnoses.”

Note: columns do not sum because some patients have muitiple diagmse's.

Tuberculosis was common in all categories of patient hospitalisations. Pulmonary
tuberculosis was confirmed and/or treated in 50.0% of stage 3 hospitalisations, and tuberculosis
(pulmonary and disseminated) was reported in 31.0% of all hospitalisations among those who
initially presented in stage 4. Other respiratory complaints (particularly pneumonias) were also

widespread, especially in stage 3 hospitalisations.
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The frequency of gastrointestinal complaints were also quite high. Over one-fifth of stage
3 hospitalisations involved gastrointestinal problems (diarrhoea, vomiting, dysentery, etc.); the
frequency increased dramatically in later-stage admissions. Few of the patient notes mention the
isolation of any organism (e.g., cryptosporidiosis, etc.), though this aspect was not investigated
thoroughly in this study.

The occurrence of suspected meningitic ilinesses and other neurological conditions was
high as well. These conditions were often the presenting illnesses for many patients in stage 4
disease. In contrast, oesophageal candida, Kaposi’s sarcoma, and wasting were quite rare.

Oral and/or vaginal candida (or “thrush”) were documented in less than 10% of all
hospitalisations. This finding is surprising given the anecdotal reports of higher prevalence in
similar facilities. However, the frequency of candida in this sample was likely much higher than
was reported in the patient files. Judging from the prescriptions for nystatin, clotrimazole, and
amphotericin B medications (all of which are used to treat candidiasis), it appears that oral and/or
vaginal candida were likely present in a total of 22.9% of stage 3 hospitalisations and more than
35% in stage 4 admissions. While reasons for such under-reporting remain unclear, candida may
have been secondary diagnoses for these patients and as such were simply not documented in the

chart notes and discharge summaries.

Patient Survival

The Kaplan-Meier survival analyses generated some of the more interesting results in this
study. Patients who initially presented in stage 4 survived a median of only 20 days. The narrow
confidence intervals suggest a reasonable degree of certainty about this estimate. Indeed,
regardless of the method used to estimate their survival, the patients who initially present at stage
4 lived for only a brief period of about two to three weeks.

There is less certainty, howevef, about the survival of patients who present in stage 3.
They spent a median of 273 days in stage 3 before progressing to stage 4 or death. Of the nine
patients that progress to stage 4, they survive a median of 59 days in that stage. Overall, patients
initially presenting in stage 3 survive for a median of 401 days. However, each of these estimates
has quite large confidence intervals, indicating the high level of uncertainty around the median
estimate. For these reasons, one has much less confidence in the point estimates for median

survival of patients who initially present in stage 3 and for those who transfer to stage 4.
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Table 6: K-M Median Survival (days)
' Initially WHO  Initially WHO  Transfer to

Stage 3 Stage 4 Stage 4 from 3
Method A 273 20 59
95% Cl (15, 531) (4, 36) (0%, 210)
n 35 24 9
Method B 118 18 7
95% Cl (6. 230) (12, 24) (0, 85)
n 20 21 8
Method C 394 12 10
95% ClI (212, 576) (1, 24) 0%, 71)
n 29 30 11
Method D 401
95% Cl (0*, 898)
n 35

* Negative numbers were excluded and lower bound set fo 0.

Method A: Assuming that staging is correct; includes censored observations

Method B: Assuming that staging is correct; excludes those lost to follow-up
and censored

Method C: Assuming that those in stage 3 who die within two weeks of
discharge were actually stage 4; includes censored observations

Method D: Survival of those initially in stage 3

The different coding methods yielded consistent median survival estimates only for
patients who initially present in stage 4. For other stages, the use of different rules for coding
WHO stage yielded considerably variability in the respective median survival estimates. For
example, if I exclude all inpatients classified as stage 3 and who die within two weeks of
hospitalisation (Method C), the median survival for stage 3 inpatients increases from 273 to 394

days. Thus, it appears that minor variations in coding do have an impact in survival estimations

for stage 3 and other patients.

Patient Transfers/Referrals .

Many of the patients who present at GF Jooste are eventually transferred or referred to
other health centres. Of stage 3 discharges, 16.7% involved a patient transfer to Brooklyn Chest
Hospital (BCH), an inpatient TB treatment facility. Another 14.6% involved a transfer or referral
to Groote Schuur Hospital (GSH) for specialist care or follow-up. Of the seven stage 3 GSH
transfers, three were for CT scans and two were for PCP or other pneumonias; of the eight GSH
transfers among patients initially presenting at stage 4, three were for suspected meningitic illness

and two were for other neurological conditions/procedures (data not shown).
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Effective utilisation of primary care-level facilities is an important goal within the state
health system, and I sought to assess the actual use of local clinics as referrals sites. While
referrals to loca] day hospitals or clinics may not be consistently documented by clinicians, those
to local TB clinics require the completion of a separate form (a copy of which is retained in the
patient’s file). We were therefore able to record the number of documented referrals to these TB

specialty clinics.

Table 7: Patient Transfers/Referrals.

Initially WHO Initially WHO Transfer to

Stage 3 Stage 4 Stage 4 from 3
Cases Percent’ LOS? Cases Percent LOS Cases Percent LOS
Transf to BCH (cases)® 8 16.7%° 88 1 34% * 1 38% *
Transf/Ref to GSH 7 146% 24 8 276% 45 2 77% *
Referred to TB Clinic* 9 188% 6.3 3 10.3% * 0 00% -

! Percent of hospitalisations

2 GFJ mean length of stay (LOS) reported here.

3 In stage 3, two patients were each transferred to BSH on two separate occassions, separated by at least six months.
* In stage 3, one patient was referred to local TB clinic on two separate occassions, separated by at least 12 months.

* No means reported if number of cases <4

GF Jooste doctors recorded twelve referrals to local TB clinics. Of these, nine had
confirmed TB or were given anti-TB medication at GF Jooste (data not shown). This figure
could underestimate total referrals to local TB clinics as some doctors may not retain a copy of
the referral form in the patient file or note the referral in the patient’s chart. Given that 15 cases
of TB were newly diagnosed at GFJ, these data suggest that local TB clinics may be adequately

utilised by clinicians for follow-up management of TB patients.

Patient Mortality

Patient mortality was quite higil among those who initially presented in stage 4 disease.
In over one-half of stage 4 admissions, the patient died in hospital or within two weeks of
discharge, which compares to only 16.9% in stage 3 hospitalisations. A large majority of those
who died in hospital or within two weeks of discharge (6 out of 8 deaths among those initially
presenting stage 3 deaths and 10 out of 15 deaths among those initially presenting in stage 4) died
during or following their first hospitalisation.

In terms of discharge diagnoses, there was no discernible trend among the patients who
died in hospital or within two weeks of discharge. Of the 15 deaths among patients who initially

presented at stage 4, four were associated with meningitis or other neurological conditions. Yet,
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the prognosis of patients with suspected meningitis was not universally poor; contrary to
expectations, only two of the seven total suspected meningitis cases died in hospital or within two
weeks of discharge, and only one suspected case of meningitis was lost to follow-up. Thus, the
data from this small patient sample do not support any diagnostic or prognostic clues that help
distinguish terminal/moribund patients from those in the same disease stage who had better

prospects for survival.

Table 8: Patient Mortality = T
Initially WH Initially WHO

| Transfer to

Stage 3 Stage 4 Stage 4 from 3
Cases Percent' LOS? Cases Percent LOS Cases Percent LOS
% Died in GFJ Hospital 5 104% 3.6 10 345% 24 5 19.2% 3.4
% Died <2 wks after d/c 3 6.3% * 5 172% 5.8 0 0.0% -

' Percent of hospitalisations
“Mean length of stay (LOS) reported here.

* No means reported if number of cases <4

Patient Costs

General patients costs are presented in tables 9 and 10. Disaggregated expenditures in
Table 9 and the patient volume reported in table 10 yield a general cost per inpatient day of RS04.
This estimate excludes capital costs as well as patient-specific utilisation (e.g., laboratory tests,

radiology, diagnostic and treatment procedures, and medications).

Table 9: General Costs at GFJ .. Table 10: General Costs perPatient’ "
Personnel 24,933,077 INP days 42,454
Adminstrative 342,485 OPD visits 25,963
Store & Livestock 5,891,197 CAS visits 2,857
Equipment (excl Cap) 226,499 OPD, CAS % of INP 43%
Prof & Spec Services 2,388,403

Miscellaneous 327,251 GFJ General Cost/Day 504
Total (Recurrent) 34,108,912

Patient-Specific Costs 6,453,816

Total (Recurrent, Non-Specific) 27,655,096
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Patient-specific costs are reported in Table 11.""" The mean total cost for laboratory tests,
radiology, diagnostic and treatment procedures, and medications per inpatient day in stage 3 is
R151.36. The wide confidence intervals for these estimates suggest that there is a high degree of
variability in patient-specific costs. Interestingly, mean spending estimates for the larger
categories of expenditures (e.g. radiology and medications) are broadly consistent between stages
3 and 4.

Table 11: Patient Costs (non-hotel costs only AT
‘ Transfer to

Initially WHO Initially WHO

Stage 3 Stage 4 Stage34 from
Mean Cost per Inpatient Da: 151.36 112.51 50.28
95% Cl (0.00*,465.75)  (0.00*,313.26)  (0.00*, 130.22)
Lab Tests 80.59 43.15 17.53
Diagnostic Procedures 220 1.34 0.33
Radiology 19.23 20.48 2.03
Medications, etc. 47.46 46.92 30.39

Tx Procedures, etc.. 1.88 0.61 -
Mean Cost per Hospitallsati 520.39 426.44 201.74
95% Cl (0.00*, 1,309.61) (0.00%,1,168.92)  (0.00*, 575.45)
Lab Tests 258.06 151.52 63.03
Diagnostic Procedures 8.45 238 1.33
Radiology 64.78 65.67 6.83
Medications, etc. 183.02 205.65 130.56

Tx Procedures, etc.: 6.06 1.22 -

* Negative numbers excluded and lower bound set to zero.

Laboratory spending is the notable exception. Approximately one-half of patient-specific
costs in stage 3 are attributable to such.tests, whereas laboratory costs comprised less than 40% of
stage 4 costs. Indeed, the difference in laboratory spending between stages 3 and 4 constitutes the
bulk of the difference in total spending per inpatient day between these categories.

Relative to other categories, patient-specific costs decline dramatically for patients who
progress from stage 3 to 4 and are subsequently hospitalised. Spending on diagnostics (laboratory
tests, radiology and procedures) is much lower in this category than in others, perhaps because

the treating clinician had a more comprehensive patient history/chart at the time of admission.

11 Total patient spending in each category is included as Appendix E.
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Expenditure Analysis

In most instances, spending in different categories is principally driven by a single

expenditure item (e.g., chest x-rays under “Radiology;” data not shown).

However, the

magnitude of spending in four sub-categories was not attributable to any single item. These sub-

categories and the main expenditure items are reported in Table 12. For example, blood gases

made up the largest expenditure item under Lab: Chemistry; a total of R841.32 was spent for

these tests during stage 3 hospitalisations.

Table 12: Patient-Specific Expenditures (a

pitalisations in sample)

Initially WHO Stage 3 Initially WHO Stage 4 Transfer to Stage 4 from 3
Lab: Chemistry
Blood gases 84132  Potassium 287.00 Potassium 309.96
Potassium 654.36  Sodium 25256  Creatinine 264.04
Sodium 60844  Urea 24108 Urea 252.56
Urea 562.52  Creatinine 24108  Sodium 218.12
Creatinine 516.60  Osmolality 149.24 Liver Function Test 59.04
Fe Studies 34768  Liver Fxn Tests 147.60 Blood gases 44 .28
Liver Fxn Tests 33264  Glucose 91.84  Osmolality 42.64
Osmolality 27716 CSFADA 82.00
Glucose 195.16
Other 111996  Other 202.08  Other 141.04
Lab: Haematology
Diff count 516.60 Platelets 85.28 -
WBC 226.32 WBC 78.72 -
Platelets 223.04  Diff count 73.80 -
Hb 201.72 Hb 68.88 -
Other 182.04  Other 36.08 -
Lab: Microbiology
T8 cuiture 918.40  CSF Chemistry 195.21 -
T8 sensitivity 747.84  TB sensitivity 124 .64 -
T8 microscopy 619.92  TB microscopy 103.32 -
Blood culture 221.43  CSF Microscopy 103.32 -
Other 636.90 Other 311.76 -
Medicine: Antibiotics
Augmentin (PO) 452.82  Ceftriaxone (1V) © 2056.48  Ofloxacin (PO) 354.02
Cefuroxime (IV) 228.02  Cefotaxime (IV) 347.20 Ciprofloxacin (PO) 143.16
Penicillin (IV) 178.18  Cefuroxime (V) 226.68  Penicillin (1V) 60.42
Flagyl (19 PR) 123.50 Flagyl (1g PR) 123.50 -
Ofloxacin (PO) - 109.72  Penicillin (IV) 94.62 -
Ciprofloxacin (PO) 100.42 - -
Other 500.63  Other 392.37  Other 55.37
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It is worth highlighting a few of these findings, which are explored further in the
Discussion section. With respect to Lab:Chemistry spending, patients typically received four
tests upon admission (potassium, sodium, urea, and creatinine). Many patients also had
osmolality, iron studies, and liver function tests while in hospital. Regarding Lab: Haematology
spending, only the use of differential counts is noteworthy. Finally, in terms of pharmacy
utilisation, antibiotics were the only component that could be further disaggregated; of particular
interest, augmentin (a broad-spectrum antiobiotic) was used often in stage 3 patients. In the

Discussion section, the implications of these findings will be explored.
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VI. DISCUSSION

Statistical Methods

Samples of this size frequently generate large confidence intervals, and several of the
inferences could simply be spurious correlations (statistical noise). However, a sample of this
size may still allow one to examine several broad trends in the patient composition and attendant
costs of HIV care at GF Jooste. These issues are explored in the following sections.

The use of statistical asymptotic theory in this study is admittedly dubious. The sample of
GF Jooste hospitalisations is not one of statistically independent events: some patients are
admitted as inpatients on multiple occasions, and underlying community factors (e.g., virulent flu
season or concentrated flu epidemics) may affect the frequency of hospitalisations. Also, the
distribution of LOS and other observable outcomes is unlikely to be normally distributed as I
have assumed. However, the use of asymptotics in estimating confidence intervals does help
illustrate the large degree of uncertainty around many of the point estimates even if the intervals
themselves are technically inaccurate. While stating the computed variance or standard errors
would be more precise, lay decision-makers may not as readily understand their meaning. For
these reasons, I elected to portray the degree of uncertainty around the point estimates using

conventional asymptotics, though I acknowledge the technical weaknesses of this approach.

Descriptive Statistics

The confirmed HIV patient load represents a relatively low volume of total patients
(roughly 2%) at GF Jooste over the time period of the research. Of course, only patients with
HIV-related symptoms were tested, so the actual prevalence of HIV could be higher. Even so,
anecdotal reports suggesting that the proportion of HIV-infected inpatients in the wards may be
40% appear exaggerated. While the proportion of hospital inpatients infected with HIV will
inevitably rise as the epidemic matures, the low confirmed HIV patient load suggests that GF
Jooste is still in the early stages of the HIV crisis.

Clearly, the confirmed HIV patient volume cannot be correlated to inpatient prevalence
with any precision. The point estimate of HIV patient volume at GF Jooste is likely to fluctuate
considerably over time: as the tendency changes among clinicians to test patients for HIV, so to

will the estimate of HIV among inpatients. For this reason, year-on-year comparisons probably
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yield very little useful information. Consistent trends may be more revealing, though individual
point estimates shall remain suspect.

Extrapolating a community seroprevalence from the confirmed HIV patient volume is
even more problematic. Because HIV testing is largely conducted following a clinical
(presumptive) diagnosis of HIV-related illness at GFJ, it is perhaps more appropriate to view the
number of HIV confirmed cases as an proxy for AIDS prevalence rather than the underlying HIV
prevalence in the communities served by GF Jooste.

The higher proportion of female patients (see Table 1) is likely the result of several
factors. First, there is a biological component as the ratio of HIV in men to women in Africa
remains about 1.0:1.1. (Department of Health, unpublished data and Dr Gary Maartens, personal
communication, 7/12/99). Second, some female patients may have previously been diagnosed as
HIV-positive through ongoing antenatal surveillance efforts at state clinics; this factor may
explain why females made up only 57.4% of new diagnoses at GFJ (data not shown). Third,
females may be more likely than males to seek services from the state hospital system due to a
variety of economic and cultural factors (e.g., higher female unemployment, free maternal-child
health care, etc.). Given these factors, it is likely that GF Jooste will continue provide HIV-

related clinical care to a greater number of women than men in the short- and medium-term.

New HIV and TB Diagnoses

While very few patients apparently knew of their HIV status prior to admission, many of
the HIV diagnoses at GFJ were initially clinical or presumptive diagnoses. This suggest that this
sample is likely biased towards patients who are symptomatic and/or at discernibly late stages of
HIV disease.

Given that most of these diagnoses are new, pre- and post-test counselling issues would
have been very important. Yet, such C(;unselling was documented in only eight of the 46 patients
tested at GF Jooste (data not shown). Many patients may have been counselled and the clinician,
social worker, or counsellor may have simply not included any notes in the chart. However, it is
likely that a number of patients received little or no counselling, particularly those patients who
speak only Xhosa. ‘

The prevalence of TB among this patient sample is high (see Tables 3 and 5), which is
consistent with our expectations given the underlying community prevalence. The patient

population is immune suppressed and resides in a TB-endemic area. Because of their level of
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immune suppression, however, it is often necessary to make a clinical diagnosis of TB.H#
Consequently, many patients appear to have been treated either without a lab-confirmed TB result

or on the basis of a single AFB- or culture-positive result.

Use of Co-trimoxazole

Co-trimoxazole represents one of the few feasible interventions available within the state
medical system. It confers a significant survival benefit, lowers morbidity from a variety of
opportunistic infections, and costs only six cents per daily-dose tablet. Noting the importance of
this prophylactic medication, the Health Minister has consistently included it on the Essential
Drug List as an indicated therapy in later-stage HIV infection.

Unfortunately, however, baseline use of co-trimoxazole appears to be relatively low in
this patient population (see Table 4). Co-trimoxazole use was highest among stage 4 patients
who had previously been hospitalised in stage 3 disease, but it was consistently low for those
initially presenting in either stage 3 or 4. This intervention may help explain the higher median
survival among patients who transitioned to stage 4 relative to those who initially present at stage
4.5% Further, it vaguely suggests that transitioning from stage 3 to 4 may serve as an important
“trigger” to clinicians to prescribe preventative interventions.

Interestingly, the use of co-trimoxazole was not related to TB status. This result is

46,47 were

somewhat surprising, given that some clinicians, both local and internationally,
discussing the use of the drug in co-infected patients at earlier stages of HIV disease during the
research period.”™ Presumably, this discussion would have resulted in a higher proportion of
TB-infected patients being prescribed co-trimoxazole. This was not the case as TB status did not
seem to impact on the likelihood of co-trimoxazole use.

These data illustrate the large magnitude of benefits could be realised as this intervention
becomes more widely used. In oréier to achieve these patient gains, though, medical
superintendents must both increase the use of co-trimoxazole in their own facilities and

coordinate patient follow-up and maintenance therapy with day hospitals and local clinics.

1 Tuberculosis may not be clearly evident on chest x-rays from an immune-suppressed patient, and such patients
are often unable to produce sputum for laboratory analysis.

¥#8 Of course, the alternative may be true: patients who survive longer may simply be more likely to receive a
prescription co-trimoxazole.

***** Following published reports that appeared in early 1999, these discussions were formalised and co-trimoxazole
is now indicated as an OlI-prophylaxis for all patients in Africa co-infected with HIV and tuberculosis in addition to
those who are at stages 3 or 4.
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Patient Diagnoses at Discharge

The frequency AIDS-defining opportunistic infections (Ols) observed in this sample
roughly parallel those reported by Wood et al (1996), though their Cape Town sample was
considerably larger. In our sample, however, pulmonary tuberculosis was much more prevalent.
This is partially attributable to the different patient samples, though the extent to which this
explains the difference is not known.

Among patients in the present study, the high frequencies of gastrointestinal complaints,
non-TB respiratory conditions, and candidas are notable (see Table 5). Indeed, these complaints
were reported with higher frequency than in the study by Karstaedt et al (1996) and other local
studies. Yet, the frequency of these conditions may reflect a supply issue (i.e., patient is admitted
because treatment is available) as well as a higher frequency of these illnesses in this population.
Further, it may reflect poor clinical management: patients return for repeated episodes or are
referred to GF Jooste after being improperly treated at a lower-level facility. For these reasons, it

is difficult to make inferences about these relatively high frequencies.

Patient Survival

The discussion of patient survival should be prefaced by an important qualification.
Given the retrospective nature of this research, it was not possible to distinguish stage 4 patients
more thoroughly using Kamofsky performance scores or other wellness metric scales that
evaluate physical functionality/disability. Therefore, if the composition of stage 4 patients
changes over time (e.g., more “relatively-well” stage 4 patients with Kamofsky score >40 present
at hospital), the median survival estimates reported here may not accurately reflect stage 4 life
expectancy.

With that caveat, the median survival of stage 4 patients (see Table 6) remains quite low
and the confidence intervals around thié estimate are relatively small. It is unclear as to whether
this low survival is a result of ineffective clinical interventions or whether these patients were
terminal/moribund upon presentation. In either case, the high costs of investigations and
treatment medications may represent a poor use of scarce health care resources for patients who
initially present at stage 4.

Unfortunately, survival of patients in stage 3 and those that progress from stage 3 to 4 is
more difficult to characterise. These estimates have larger confidence intervals and are more

sensitive to the coding method used to assess patient stage. For these reasons, it may be
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inappropriate to extrapolate from these estimates or to use them in other cost calculations or
expenditure modelling projections.

Even with the qualifications to these survival estimates, it appears that GFJ inpatients
have a much lower survival period than stage 3 and 4 outpatients followed through GSH
outpatient specialty clinic (data not shown). At GSH, stage 3 patients had a median survival of
approximately 28 months and stage 4 patients had a median survival of about 17 months.”
Clearly, then, the GFJ patients are either much more advanced in HIV disease and/or are

clinically managed in a less effective manner. "'

Patient Transfers/Referrals

Large numbers of patients in each stage are transferred to other state health facilities (see
Table 7). GSH transfers occurred relatively quickly, while those to BCH may have had to be
delayed until beds there became available. This supply-side issue may be a large factor in the
difference in stage 3 and stage 4 mean LOS as transfers for stage 3 hospitalisations tend to be to
BCH while those in stage 4 are more likely to GSH. If BCH turnover improves and beds are
more quickly made available, patients in stage 3 would likely spend less waiting time at GFJ
hospital, thereby lowering the stage 3 mean LOS.

The provincial medical system has a sizable fiscal incentive to minimise the additional
LOS at GFJ once a patient has been placed on the waiting list at BCH. The recurrent cost per
patient day at BCH during 1997/98 was R149, while the recurrent cost per patient day at GFJ in
the same period was R622.%## Assuming that the quality of care for chronic illness is at least as
good as BCH as at GFJ, the province should seek to maximise the availability of BCH or
equivalent facility®¥¥ beds in order to expedite inpatient transfers.

There are two principal options for increasing BCH or equivalent facility bed availability.
The first is to simply increase capacity:at BCH or similar facilities. If the waiting time for BCH
beds consistently exceeds several days,” then increasing the bed capacity at BCH and/or at

other facilities may prove cost saving.

11 While both may be true, clinical audits (including post-mortems when necessary) would be required to
conclusively determine whether the clinical care afforded to GFJ patients is appropriate and effective.

1 Cost per bed day for GFJ reported here includes medications, investigations, and laboratory costs as reported by
the M Blecher, Western Cape Provincial Administration. Please see Appendix F. Costs per patient day at BCH are
less expensive chiefly because of a lower staff to patient ratio.

$488 DP Marais Hospital (formerly Princess Alice Hospital) near Wynberg would be considered an equlvalent facility
to BCH, though it does not provide care for multiple-drug resistant TB (MDR-TB) patients.

****"* Dr P Morris, the Medical Superintendent at BCH, suggests that the waiting times usually far exceed one week,
though they fluctuate over time and differ for men, women, children, and type of care required.
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The second option is to reduce the number of terminal/moribund patients who are
transferred to BCH in order to decrease waiting times for other, non-terminal patients. In a small
informal sample of HIV-infected patients at BCH (n=54), I found that the six-month mortality
rate exceeded 35 percent."""" This high rate suggests that BCH may often provide palliative care
for late-stage HIV inpatients, which may effectively “crowd out” other patients and extend
waiting times for BCH inpatient beds. However, reducing the number of terminal/moribund

inpatients at BCH may increase net provincial medical expenditure if palliative care is instead

provided at secondary hospitals with higher costs per patient day. For this reason, the first option

allowing a more rapid transfer to GFJ inpatients to BCH of equivalent facility appears preferable.

Patient Mortality

A substantial number of patients in this sample died in hospital or within two weeks of
discharge (see Table 8). However, the mean length of stay among stage 4 patients who died in
hospital or shortly after discharge is cause for concem. These patients could presumably be
discharged to home-based care or hospice providers, thereby reducing their LOS. Given the
availability of high-quality home-based care providers in the communities surrounding GF

Jooste, this represents a viable alternative to inpatient terminal care. %

Patient Costs

The major component of inpatient costs at every stage of disease is the general (recurrent,
non-patient specific) costs. The general costs per inpatient day totalled approximately R500,
while the patient specific costs of investigations and treatment were lower than R150. The
relative contribution of general and patient-specific costs to overall expenditure per inpatient day

is presented in Figure 1.

Tt Data provided by Dr P Moris.
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Fig 1: Relative Contribution to Total Costs
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One explanation for the declining proportion of patient<specific costs is that lab tests and
diagnostic procedures are utilised less often with later-stage HIV inpatients. Additionally,
patients with a patient file (and perhaps a clinical history familiar 1o the clinician) utilise fewer
lab and diagnostic procedures. This hypothesis is consistent with the data in Table 11, where
spending in these two categonies was lower among patients initially presenting in stage 4 and
among patients who transferred to stage 4 from stage 3.

Inpatient days should be viewed as the principal driver of HIV-related hospital
expenditures because they determine general costs. However, individual expenditure items (e.g.,
antifungal medications) rather than inpatient days have been the recent focus of cost-containment
in HIV care within the provincial medical system. While decreasing specific laboratory or
pharmacy utilisation may vield marginal financial gains, reducing the number of total days in
hospital would generate substantially higher savings. More attention to reducing inpatient days
may therefore be warranted.

One issue merits particular mention in this respect. To decrease total inpatient days,
clinicians and administrators must achieve a reduction in present length of stay and/or subsequent
hospitalisations. However, undue emphasis on reducing LOS may result in a higher rates of

variety of smaller, community-based orgamisations,
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readmission and, as a result, it may inadvertently increase hospital costs. Therefore, LOS should
not be used alone as a performance measure or indicator of efficiency.

Several health planners have wrongly argued that reducing LOS for these patients will not
result in any meaningful savings to the health system. They suggest that the “general”
expenditures (like those above) should instead be regarded as “fixed,” primarily because these
costs cannot be equated with variable expenses. In this technical respect, these arguments are
valid. Indeed, the health system may not experience any nominal reductions in expenditures if
LOS is reduced: empty beds might simply be filled with other patients requiring services.
However, the expected increase in AIDS diagnoses and the parallel need for AIDS-related
inpatient services over the next few years will further strain the existing capacity within the
medical system. Thus, reducing LOS in the ways described above would, in essence, expand
hospital capacity at a very low marginal cost. Given the available options to enlarge capacity
(e.g., building new facilities, etc.), the reduced LOS strategy likely represents the lowest
opportunity cost. Therefore, I characterise any reduction in LOS as a positive “savings” to the
state hospital system provided that quality of care and health outcomes are maintained.

Comparing disaggregated costs to those reported by Karstaedt et al (1996) yields several
interesting contrasts. Perhaps thé most striking of which is duration of hospitalisation: the LOS
among Karstaedt’s patients (8.9 days for stage 3 and 10.7 days for stage 4) was substantially
longer — almost double — than that among patients in the present sample. Not surprisingly, total
costs per admission (R2,251 and R2,247 for stage 3 and 4, respectively) were correspondingly
higher. This may be largely due to differences in mortality: Karstaedt reported a six-month
mortality of only 15% and 42% for stages 3 and 4, respectively, which is much lower than the
six-month mortality of 37% and 86% among stage 3 and 4 patients in the GFJ sample.

The cost per bed day in the Karstaedt study appears low. Once adjusted for inflation, their
estimate remains about R150 than that for GF Jooste. It is unclear whether this difference can be
explained by differences in calculation or whether the patient-specific costs at Baragwanath
Hospital during the period were lower in real terms than those at GF Jooste in 1997.

Comparing spending between stage 3 and 4 also yield some interesting results.

In Karstaedt’s analysis, the costs per admission on laboratory tests increased from stage 3 to stage
4, whereas these costs decreased from stage 3 to 4 among patients in this sample (see Table 11).
Second, the costs for medications increased as patients progressed through HIV- disease in
Karstaedt’s re;search, though the trend in this sample is unclear: compared to those initially

presenting in stage 3, the cost for medications was higher among those presenting in stage 4 but
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lower for those progressing to stage 4 from 3. It is not clear whether these trends are explained
by the higher mortality among GF Jooste patients or whether they reflect a difference in clinical
protocols and treatment practice.

Several similarities between this analysis and that by Karstaedt et al warrant mention.
First, the proportion of “bed day costs” (approximately 78% of total cost of admission) was
roughly equal to the proportion of general costs reported here. Second, the proportion of
laboratory, radiology, and pharmacy spending of the total was roughly the same in both analyses.

Collectively, this evidence suggests that Jooste admissions are much less expensive than
those at Baragwanath Hospital, a tertiary facility in Gauteng. Also, the data indicated that GF
Jooste patients have relatively poorer health outcomes.

It is critical to note that the Baragwanath sample was comprised of those in a separate
outpatient cohort, which makes any unqualified comparison with GF Jooste problematic. This
pivotal difference suggests that the availability of consistent and perhaps higher quality health
care, particularly at a specialty outpatient clinic, may dramatically improve outcomes. This
finding is consistent with results reported by Maartens et al (1997), Wood et al (1996), Badri and
Maartens (in press), and Post el al (1996), which are discussed earlier in this section. Combining
estimates reported by Karstaedt et al (1996) and Kinghorn et al (1996) and adjusting for inflation,
such care may cost approximately R5,600 and R16,000 per patient year for stages 3 and 4,
respectively, at Baragwanath Hospital. Unfortunately, I am unable to make similar estimates for
the Western Cape due to the lack of local outpatient tertiary-level utilisation and cost data.

Expenditure Item Analysis

The findings in this section are based both on my data and a series of informal,
confidential interviews with local clinicians. The consistency of responses suggests that the
clinical information above is reliable. i Given the confidential nature of these interviews, I am
likewise unable to list the sources. Even with these qualifiers, the GF Jooste Medical

Superintendent found the findings sensible and reasonably accurate.

Cost-containment efforts must be prioritised. First, administrators should formulate plans
to reduce total inpatient days per patient. Afterwards, they may elect to review individual
expenditures items. While the patient-specific component represent only a small portion of total

costs, some savings can be realised in these areas.
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Within Lab:Chemistry spending, the standard battery of tests (potassium, sodium, urea,
and creatinine) were well represented. However, osmolality, iron studies, and liver function tests
were also large expenditure items. This is somewhat surprising, given that the first is in many
instances redundant®*¥% and the latter two often yield deranged or inaccurate results in patients
with later-stage HIV disease. Also, creatinine may be redundant if a doctor orders a urea
chemistry test.

The Lab:Haematology spending seems reasonable, with one caveat. As one reviewing
physician noted, the differential count may not provide information that is vital to clinical
management. Differential counts may be helpful in deciding whether to initiate prophylaxis in
asymptomatic HIV-infected patients, but the vast majority of patients in this sample presented as
symptomatic. The value of differential tests is therefore suspect in this context.

The Lab:Microbiology spending appears somewhat low, particularly given the frequency
of respiratory infections, gastrointestinal complaints, and suspected meningitic illnesses. Also,
two clinician reviewers indicated that the use of TB sensitivities is questionable given the low
underlying rate of multiple-drug resistant (MDR) TB in the Western Cape, which is currently
about three to five percent. This expense could be justified if clinicians believe that GF Jooste
inpatients are disproportionately MDR-TB-infected, but no empirical evidence is available to
assess this question.

Regarding spending on antibiotics, two physician reviewers noted that amoxil may be
used in place of augmentin (a broad-spectrum antibiotic) for chest complaints. There are
certainly trade-offs in terms of resistance patterns, but the use of less expensive antibiotics such
as amoxil should be encouraged where clinically appropriate. Also, as a minor point, the oral
(PO) dose of flagyl may be better absorbed and is considerably less expensive than the rectal (PR)
dose listed here. R

In conclusion, individual expenditures items made up only a very small fraction of total
patient costs (see Table 11 and Figure 1). Clearly, efforts to reduce spending should be first
directed as total inpatient days per patient. Yet, some small level of savings might be achieved

with the operational changes described above.

#4838 Osmolality can be calculated if a doctor has the results from glucose, urea, sodium, and (if possible) potassium
tests.
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Potential Limitations

This research is inevitably influenced by several sources of error or bias. Several related

issues warrant particular attention and are explored below.

A. Sample Bias

The patient sample is left truncated in the sense that individuals in this population
required an HIV-diagnosis for inclusion. Some patients were likely tested at antenatal clinics
(where active surveillance is conducted) or because a clinician presumed that HIV was the
underlying cause of morbidity. Accordingly, the cost estimates from this study are for patients

who both seek care and are diagnosed as having HIV-disease at GF Jooste.

B. Reliability of Clinical Abstractors

Regarding the data collection, I informally assessed the reliability of data abstraction
between the two principal abstractors, Y Williams and F McGill. Overall, their abstractions
reflected a high degree of reliability. Yet, the abstractions did not correlate exactly; this could
have resulted from (a) abstractor error or (b) the addition of lab reports, etc. in the lengthy period
between the abstractions. Fortunately, however, Dr Williams abstracted much of the data during
the winter of 1998, thereby minimising the distortions from time-delays and from multiple
abstractors.

I assumed that the ability to diagnosis HIV-disease among clinicians changed little over
the sample period. However, should their diagnostic acuity improve or otherwise change in the
future, the estimates derived from this sample may not properly reflect inpatient costs because the

population under consideration would differ from that here.

C. Utilisation Outside of GFJ

The geographic mobility of this patient population is relatively unknown, though many
providers suggest that patients often travel between Cape Town and the Eastern Cape/former
Transkei. For this reason, patients may have accessed health care in other districts or hospital
regions. If we assume that the mobility of our patient population remains relatively constant over

time, our cost estimates remain valid for the Westem Cape provincial medical system. Should
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patients become less mobile and communities become more static, however, the level of
utilisation from the provincial medical system would consequently increase.

Some patients in our sample might also have received care from outpatient clinics or other
hospitals within the state system or, more rarely, through private providers. As with access to
antiretroviral medications, though, the geography and economic status of our patient population
makes it unlikely that many utilised private health care. Further, given limited transportation, I
assume that most patients receive their secondary level care primarily from their geographical
zone provider (GF Jooste). The effect of these phenomena is probably small, though the effect

would be an underestimation of health care utilisation.

D. Underestimates of Utilisation

If patients report different names (e.g., Xhosa and Anglicised aliases) at different
admissions, then they may have duplicate files in which their admissions are separately
documented. It is difficult to assess the magnitude of this phenomenon, and thus, we may have
captured only a portion of the utilisation for some of the 30 patients who gave Anglicised first
names. ,

Also, due to shortcomings in our data sources, we may underestimate actual pharmacy
utilisation. This may occur for three principal reasons. First, the drugs dispensed from ward
stock may not be consistently noted in the patient’s folder. Second, the scripts written at time of
discharge may not be included in the patient’s records. Indeed, few such scripts were recorded in
the charts, which seems particularly strange given that a large proportion of patients required
ongoing anti-TB medications. Third, we assumed that patients received the balance of their
prescriptions through the outpatient pharmacy at time of discharge. This assumption is
problematic as doctors may write a“script for the entire treatment course or prophylactic
prescription instead of the balance from the original inpatient script. (personal communication,
Sr Liz Fielder, Dr Roy Breeds, Dr Douglas Wilson, 15/9/99) However, there does not seem to be
consistency in this practice. (personal communication, Drs Breeds and Wilson, 15/9/99)

We may also slightly underestimate laboratory and radiology utilisation. In our
abstractions, we counted only those lab tests for which the results were reported and stored in the
chart. Tests may have been ordered and no results received. In like fashion, we explude X-rays

that were ordered but for which results are not reported. These phenomena are -particularly
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confounding among those patients who died in hospital as it is not clear whether the hospital staff
performed the tests, radiological exams, and so forth prior to the patient’s death.

It is important to note, however, clinicians were most likely to document the more
expensive items because these tests or procedures were also the most clinically relevant. For this

reason, the undocumented lab tests, etc. are probably among the least expensive.
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Despite the limitations discussed above, this research provides the basis for the several

conclusions and policy recommendations. While I focus my conclusions and suggestions on
clinical care issues and hospital operations at GF Jooste, I also address several system-wide
within the state health care structure.

Based on this study, I recommend the following:

1. Increase the use of co-trimoxazole prophylaxis in stages 3 and 4 of HIV disease.

Prescriptions of co-trimoxazole among patients in our sample, all of whom were
symptomatic or in advanced disease, were strikingly low (see table 4). Yet, this inexpensive
antibiotic represents one of the few feasible drug interventions that alter the course of HIV
disease. Greater use of this daily-dose prophylaxis by clinicians would extend the life of many
patients.

A ward-based co-trimoxazole program can be implemented with relative ease. Consistent with
the forthcoming Treatment Guidelines, all HIV inpatients

o at WHO stage 3 or 4; or

« with tuberculosis; or

o presenting with pyrexia unknown origin (PUO) or unexplained weight loss******
should be discharged with at minimum one month’s supply of co-trimoxazole tablets and be
given a letter of referral for day clinics at which the prescription can be refilled. These letters can
be pre-printed and be made readily available for the medical officers so that the MO’s can
complete them quickly.

As part of this effort, medical superintendents also must raise awareness about the
importance of co-trimoxazole prophylaxis. Workshops on adherence counselling should be
included as part of the training for medical students and as part of continuing medical education.
In addition, posters should be put up in the wards and at nurses’ stations to remind clinicians of
the value of this vital intervention.

The medical superintendent should also consider advocating for a specialist HIV OPD
clinic as part of the new GF Jooste outpatient facility. Through a weekly specialty clinic,

prevention/prophylaxis interventions that begin at GF Jooste Hospital can be sustained on an
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outpatient basis after patients are discharged. As mentioned in the Discussion section, the
evidence from Baragwanath as reported by Karstaedt et al and several local studies suggests that

improved health outcomes may be related to access to such specialty care.

2. Review treatment protocol for patients initially presenting at WHO stage 4.

Based on these sample data, I conclude that the current practice of treating patients who
initially presented at WHO stage 4 is unsustainable and must be reviewed. The expenditure
incurred to treat these patients did not appear to extend their lives (see Table 6). However, it is
unclear whether patients who initially presented at stage 4 were terminal/moribund upon
admission (according to laboratory surrogate markers, Karnofsky score <40, etc.) or whether a
poor quality of care contributed in part to the low median survival. For this reason, I suggest that
medical superintendents conduct clinical audits to determine the degree to which aggressive,
high-quality therapeutic interventions would alter this survival pattern. Based on these results the
clinical staff can decide how patients who initially present at stage 4 can best be managed or

discharged to alternative hospice or home-based care services.

3. Focus on pain management/palliative care education among clinicians.

Pain management and palliative care is not often considered an acceptable alternative to
aggressive clinical intervention for late-stage patients. However, making the patient more
comfortable in the terminal stages of disease is an essential component of their clinical
management. Accordingly, the most recent HIV Clinical Practice Guidelines for the province
have begun to stress the importance of pain management and palliative/terminal care medicine.

Unfortunately, however, there is a general lack of knowledge in pain management and
terminal care among many local clinicians. For this reason, medical superintendents should work
with the other academic hospitals to include training in this area for medical students and
incorporate these issues as part of continuing medical education for other clinical staff.
Dissemination of the forthcoming HIV Clinical Practice Guidelines and instruction in their use
should be made a priority.

4. Better utilise home-based care alternatives for terminal/moribund patients.

wasenes

These symptoms are indicative of tuberculosis.
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The only immediate option for reducing inpatient hospital days is to make better use of
terminal and home-based care options for patients in late-stage HIV disease. Fortunately, several
local NGO’s (particularly the Red Cross Society) provide high-quality care in this respect.
Medical superintendents should better network ward MO’s with these agencies. In this way,
appropriate home-care referrals and transfers can be made quickly and inpatient days for
terminal/moribund patients can therefore be minimised. Also, referral forms should be kept
readily available at nurses’ stations and NGO staff should be invited to present information to
clinical staff,

5. Reduce specific laboratory/antibiotic utilisation.

While laboratory costs constitute only a small proportion of total inpatient expenditure for
HIV, this spending can, in certain circumstances, be reduced. In particular, clinicians may need
to reconsider orders for iron or liver function tests in later-stage HIV disease as the results from
such tests are often deranged. Further, the use of differential/CD4 counts is suspect unless the
M.O. finds them to be of clear clinical relevance. Additionally, the use of more expensive, broad-
spectrum antibiotics should also be examined. Where clinically appropriate, less expensive
antibiotics such as Amoxil should be used over Augmentin and others.

However, the respective savings from these items are comparatively small. Hospital
administrators should therefore prioritise reducing length of stay and training in palliative care

before focusing on specific expenditure items.

6. Increase bed availability at non-acute, chronic care facilities

Delays in the transfer of inpatients from GFJ to BCH have substantial direct costs,
particularly as the cost per patient day is roughly R470 higher at GFJ. With large BCH capacity,
patients could be more rapidly transferred from acute secondary facilities. Because the present
waiting time for a bed at BCH is in excess of one week, these savings from increasing the number
BCH or equivalent facility beds could be substantial, "'!!

F Dr P Morris notes the BCH waiting list has recently grown even longer, particularly because D.P. Marais
Hospital is no longer caring for multiple-drug resistant TB and transfers such patients to BCH.
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There are two principal options for increasing bed availability BCH or equivalent
facilities. The first is to simply increase capacity. The second option is to reduce the number of
terminal/moribund patients who are transferred to BCH in order to decrease waiting times for
other, non-terminal patients.

The first option appears preferable. Reducing the number of terminal/moribund inpatients

at BCH may actually increase net proviﬁcial medical expenditure, mainly because such patients
are likely to be readmitted to more-expensive secondary hospitals. For this reason, the province
should consider expanding patient capacity at BCH or equivalent facilities.

7. Bridge the current gaps in information technology.

Future information technology efforts should focus on two key areas. First, patient
records such as the infection control book should be stored electronically, using Access or similar
database application. A computer for this purpose has been provided to the Infection Control
Sister, though proper training of staff is required before the PC will be used effectively. Second,
laboratory and prescription data should be linked to patient database. These improvements would
(a) allow clinicians to access past patient care information that is missing from the chart and (b)
simplify hospital statistics and record keeping. Additionally, the easy download of such
information in a database would enable future researchers/evaluators to replicate this type of

exercise with greater accuracy and with considerable time-savings.
8. Introduce unique patient identifiers (UPIs).

The introduction of unique patient identifiers (e.g., Home Affairs-issued ID numbers)
across all facilities/agencies is essential. In this way, a patient would be identified by the same
UPI at every facility in the state medical system. These identifiers would replace the current
systems, which assign patients different folder numbers in each clinic and hospital. The UPIs
would greatly assist the integration of existing databases (e.g., pharmacy, laboratory, and
admissions) across facilities and improve the continuity of care for patients who access services
from different levels within the provincial medical system. In addition, the use of UPIs would
greatly assist with the tracking of patient utilisation and mortality; the current system of different

folder numbers, etc. severely inhibits research and evaluation in this area.
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9. Improve documentation in patient charts.

Substantial amounts of laboratory test results and radiological procedures appear to have
been ordered, but the results where never documented in the patient notes or later inserted in the
patient files. Considerable expenditures were therefore incurred, but they did not seemingly
contribute to or improve the clinical management of patients. While no operational
recommendations can be made on the basis of this study, it is clear that this issue deserves much
greater attention.

One specific issue does warrant mention. At the rear of the admissions/folders office
outside the Casualty Department, several large boxes of laboratory results remain as though
discarded. It may be impractical to file all of these individual and somewhat dated results, but at

minimum, this practice should be halted.
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VIIl. SUGGESTIONS FOR FURTHER RESEARCH

The following areas of research would yield information that would improve the accuracy of the
cost, utilisation, and other estimates:
o geographic mobility of this patient population (frequency and duration of trips,
specifically to the Eastern Cape);
o consistency of utilisation from the geographic zone hospital provider; and
o costing of chest-x-rays and other common radiological procedures within the state
medical system.
Further, other cost components of HIV care have not been investigated in this province. Local
outpatient utilisation at both the primary care level and tertiary care/specialty clinic utilisation
remain unquantified. For a more comprehensive estimate of the costs of HIV-care to the state

medical system, these issues must be explored.
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Appendix A:
Table of Cost Studies




Table: HIV Cost Studies from the U.S.

Data collection through 12-May-97

Author Data Notes
Andrulius 92 | The article reports data for hospitalized pts.: The article reports data by the 1987 AIDS
definition but also uses “other HIV illness”
AIDS OHIV Total category. They authors suggest that this will
1. no. of pts. 16,213 11,077 27,290 help with comparisons using the ‘92 definition.
2.LOS 164 144 15.7
3. Days per pt. per/yr. 284 194 24.7
4. admiss. per pt./yr. 1.7 1.3 1.6
Costs (SD):
per day 785" 689 757
(196) (180) (350)
per admission 10,998 8413 10,156
(6,037) (6,550) (6,720)
per pt. per yr/ 18,487 11,010 15,621
(10,198) (8,299) (10,779)
The article reports charges and revenue figures similar to the data given above for
COsts.
Fleischman 94 | Six-month utilization of a variety of medical services is reported by disease status: (1) | Study uses1987 AIDS defintion.
AIDS, (2) symptomatic, and (3) asymptomatic. “Symptomatic” means that patient had
some symptoms but no AIDS diagnosis.
Std. mean (median) utilization data:
AIDS SYMPT ASYMPT
Ambulatory visits 23.0 16.2 13.7
(8 (6) ()




In-pt. admissions 2.1 0.7 0.5
1) ©) ©)

In-pt. avg. LOS - - -
%) (6) (5)

In-pt. nights 27.4 5.9 5.6
1 (0) 0)

Emergency rm visits. 23 1.1 0.8
M 0) (1

Also reports proportion of those in each disease state which had an in-pt admission,
emergency room visit, and/or amublatory care.

Hellinger 93

Article reports monthly ACSUS cost data for:

(a) AIDS (*87 definition)
(b) CD4s<200, no AIDS
(c) CD4s 200-500, no AIDS
(d) CD4s>500, no AIDS

NY State DPH estimates used to estimate long-term care costs for PWAs.
(a) ®) (c) (d)

1. In-pt. $1890(68) 456 (46) 119(28) 54 (19)
2. Out-pt. 380 (14) 344 (35) 191(44) 151(54)
3. HHC 174 6) 8 () 21(5 10 4
4. Drugs 265 (10) 110 (11) 99 (23) 67 (24)
5. Longterm 55 (2) O 0 0
care

Parentheses = proportion of total

6. Total 2,764 990 430 282

cost/mo. (2,610-2,918) (842-1138) (353-507) (216-348)




Parentheses = 95% Cls

Hellinger 94

Three-month costs for decedents and survivors, listed by medical service categories.

Ambulatory medical visits: $ 1,195

Emergency room visit: $ 164
Home health visits: $493
Hospital days: $4424
Drugs: $ 264
Total: $6417

Numbers do not sum to total due to rounding.

Study uses 1987 AIDS definition.

Medi-Cal 96 Medi-Cal AIDS expenditures under different definitions:
(unpublished) '
91/92 92/93
Pre-1993: $ 2,048 2,019
1993 Defintion 965 956
Data for 1986-90 is also listed.
89/90 90/91 9/92 92/93
In-pt. expend/day § 706 737 798 785
Avg. LOS (days) 10.3 9.9 9.3 8.2
Also reports useful non-medical service utilization data.
Moore 96 Reports monthly Maryland Medicaid expenditures for pts w/ CD4s: 60% of pts. in study were IDUs and were 86%

(unpublished)

(1) 51-200
(2) 201-500, and
(3) >500.

'| Found that monthly Medicaid payments were not sig. different for the CD4 groups (2)

and (3). This is likely due to the fact the Ols are more common if CD4s < 50. See
attached chart for costs by CD4 group .

were persons of color. All were Medical pts.




Mor 92

Reports (a) % with emergency room visit, (b) % with in-pt. admission, and (c) number
of out-pt. visits for:
(@) (b) (©
1. AIDS pts. 379 325 see article
2. HIV pts. 24.6 11.0 see article
w/out AIDS

Moss 92

Reports the monthly costs incurred by AIDS and ARC pts. from Jan. 87 to March 88.
Out-pt.: $ 261 (rep. out-pt. + emergency rm)

Clinic: $ 241 (56% of total)

Emergency: $20

In-pt: $ 165 (38% of total)

(all figures apparently in 1987 dollargs)

Mean of 0.04 monthly hospitalizations per pt. which lasted an average of 4.1 days and
incurred a mean charge of $4,297.

25% of out-pt. charges were for pharmacy costs.

Piette 93

Utilization per person-year of (a) admissions, (b) in-pt. days, and (c) out-pt. clinic visits
by the following categories:

1. CD4s < 50
2. CD4s = 51-200
3. CD4s = 201-500

Also, it reports rate ratios for each usage outcome:

(2) (b) ©
1 3.25 3.65 1.54
2. 1.73 1.46 1.28

‘1 3, ref ref ref




Rietmeijer 93

Year-long utilization of services (1990)

AIDS pts. (n = 274)

A different rate of death (not reported) may
affect the utilization and costs associated with
each category. Also, data is given for non-

Hospitalizations per pt.: 0.86 AIDS pts. with CD4s >200.
. | Days per hospitalization: 8.2
Charges per day: $1,349 Also, this study uses1987 AIDS defintion.
Charges per pt.: $9,588
If we use a weighted average of the data
Out-pt. visits! per pt.: 23.7 presented for AIDS and that given for patients
Charges per visit: $ 345 without AIDS who have CD4 < 200, we may
Charges per pt.: $8,177 arrive at reasonable numbers for 1993 CDC
definition of pt. W/ AIDS.
Total charges per pt.: $17,765
N Results w/ weighted average
Non-AIDS pts. w. CD4 <200 (n = 77) Hospitalizations per pt.: 0.75
Hospitalizations per pt.: 0.36 Days per hospitalization: 8.7
Days per hospitalization: 104 Charges per day: $ 1,540
Charges per day: $2,221 Charges per pt.: $9.325
Charges per pt.: $ 8,392
Outpt. visits' per pt.: 219
Outpt. visits' per pt.: 15.4 Charges per visit: $ 330
Charges per visit: $278 Charges per pt.. $7.322
Charges per pt.: $4,294
Total charges per pt.: $ 16,648
Total charges per pt.: $ 12,686

Ruane 97

Comparing July-Dec 94 with Jan-June 96, researchers at Tower clinic in LA found:

1. hospital days per pt. month fell from 3.36 to 1.28
2. skilled nursing/hospice days fell from 136.8 to 48
3. HHC: mean pt. # receiving fell from 67.6 to 28.7 (58%)

I Qupatient figure does not appear to include emergency room charges




Specific therapies and out-pt. referrals for various procedures fell as well. Data
reported in 4th ROI abstract

“The Body” reported that Ruane had found:

1. 56% reduction in hospitalization and HHC

2. 80% of pts. experienced rise in CD4 ct. in 96 as compared to 95
3. Fewer pts. have <50 CD4s: 17.3% in 96 as comp. to 28.5% in 95.

Torres 97

Reported data from St. Vincent’s Hospital in NYC:

1. Ambulatory visits by HIV-positive pts. increased 33% from 95 to 96 (includes
visits for HIV testing & counseling, early intervention services, primary medical
care, etc.)

2. Pts. seen in out-pt. clinc increased 21 % from 95 to 96. A

3. In-pt. census dropped by 27% froim 94 to 96 (24% from 95 to 96 alone). From 95
to 96, admissions fell by 10.5%, discharges fell by 9.4%, in-pt. days fell by 23.6%,
and avg. LOS fell by 15.9%

Expenditures for all drug Rx’s were reported
only through October 96. Yet from Jan. to
Oct. 96, ZDV, d4T, and 3TC costs increased to
levels excedding that of saquinavir. Even
though PIs were available only in July 96, we
would expect the total expenditures for these
drugs to be larger than others due to the much
higher unit costs. As this is not the case, it
seems likely that this clinic frequently
prescribed dual therapies. This makes it
difficult to entirely attribute the clinical
responses to protease drugs.




Moore Data by CD4 Level

Muonthly Medicaid Payments

Category All <30 51-200 201-500 =500
Total 1508 24306 1201 1124 1015
IS Inpatient | 858 1355 660 674 617
Cutpatient Chnie 228 287 200 200 186
Professional Fees 45 19 34 45 39
Pharmacy 248 515 186 126 72
Special Services 23 45 14 12 22
Proportion of Total

Category All ) <50 S1-200 201-500 =501

Total - .00 1.00 1.00 1.01 0.98
Inpatient 0.57 {156 0.55 (.60 (.61
Cutpatient Chnie 0.15 0.12 0.17 (.19 0,18
Professional 0.03 (.02 0.04 0.04 0.04
Pharmagy .16 0.21 0.13 0.1l 0.07
Emergency .02 .01 0.02 0.02 0.02
Home Care 0.05 0.07 0.05 0.04 0.04
[Special Services 0,02 0.02 001 0.01 0.02
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Patient Information Summary
HIV Medical Utilization Survey

Patient ID: Abstractor:
Date:
Full Name (FN, SN)
Reviewer:
Total Hospitalizations
since HIV Dx:
~____ Disease Information ~ Demographics
HIV Dx Date:
Sex: M
Dx Date of Stage 1 Age:
Dx Date of Stage 2. Post Code:

Dx Date of Stage 3
Dx Dale of Stage 4:

Presenting lliness*:
* at lirst admission

Do Death:

Major co-morbidity:

(e g., dishetes, otc ; only if applicable)

W

= L

=T —

IAN=

Procedure, etc.

Date Place




Patient 1D:

Full Marre [FN, SN)

HIV Dispase Staga:

rd
=1

Bhstractor Notes:

Chart Abstraction Form
HIV Medical tilzation Survey

Haspitilization #

Dane |n:

OFC Dxfs):

Dae VG

/G Status;
(i @ dfc to home; hosgios, [ranfer, deathl

Referrals & Notes ar DIC*

Reviewer Notes:

Utilization or Referral;

Chemistry
Blond gazes

U [iibae T Result”

TRIRane rine pacs of mam

Micruacogy N
CLilfusre
Sensitlvities
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Unit Cost Data




Unit Cost Data
Sowrces: 199697 SAIMR tariffs. provincial drug tenders and catalogue pricés, MASA rates

Urine creatinine cisarance 11.48

Uninary Osmaolality 21.32 R
Unnary sodium 11.48 —= =
Fe Studies 86,92
Feritin — 39.36 =
B12 36.08
Folate ar.72
Red Cell Folata ar.72
Pleural fluid glucose 1184
Pleural fluld CI ==l B.20
Haematology -
Wo . 482 B
weec =000 a®
Diff count+red cell morph 24,60 —
Platelets - — 6.
Reticulocytes 6.56 -
ESR B6.56 = y
INR 14.76 8 S
PIT 19.68 B R I—
Direct coombs - 11.48
Malana smear 148 =



Microbiology

C5F

Chemistry =1ﬁ‘i 3

Microscopy 1148 o - o =

Cullure+sans 1804 Assurned no gmmn - 5 .

Sputum -

TB microscopy 11.48 May be overestimate, could have been a miscoded ZN

TB culture o 3280 -

TB sensitivily (at least 2drugs) 6232

Microscopy - 1II'H Cost of microscopy includes culture -

Culture

Sensitivity . il_ﬂ Sensitivity cost is per organiam isolated o =

Stool -

Microscopy 1312 e —— o =

Cultura - = =

Sensivities 4428 —=

Urine -

Microscopy 16.40 . o S ——

Cutture - - AN

Sensitivities 4428 - — ) s

Pleural Fluid .

T8 Culture 32.80 - W R L R

wcc B 492 B B —m— -

Other -

Blood cuture 2013 .

Pusswab 2788 AN — s
Serology/Virology/Etc. =

Syphiis’RPR _B56 ——— e

Syphiis/FTA . 1804 mmmmﬁmdunn ==

Rapid Screen R -

ELISA 2132 Y o\ i

CSF Cryptococcal Ag. 14.76 e

CSFFTA 18.04 S\ - a a -

Paul Brunnel 656 e -

Wigal B mm B B i
Other

TCA Leveai (Towcology) N ﬂaﬂ

. Mgm msnﬁ:-mtﬁ?a 19‘!33&Bmhlu-rspemalmrepﬂﬂed

'49 80 MASA Coce 1457, 1996 Sc/B rate for specialist reporied

34 50 MASA Code 1232 1996 Sc/B rate for specialist reported

ECG 3450 MASA Code 1232, 1996 So/B rala for specialist reported -
ECG (arial plutter) 34.50 MASA Code 1232, 1896 Sc'B rate for specialistrepotsd
Exam under anaesthetic - Ihis procedure is fikely redundant with - .
LN FNAB 49.80 MASA Code 1457, 1996 So/B rate for specialist reported

'59.20 MASA Code 3445 1996 S8 rate reparted
187.00 MASA Code 3627. 1996 SUB rate reporied

5920 MASA Code 3477, 1896 Sc/B rale reporied
5920 MASA Code 3477, 1995 SCB rate faported _

1155] mmm 1996 Sc/B rate reported

14580 MASA Code 3635; 1996 SC/B rate reported

= -." — -

niot included because pt was ref 1o GSH

hmﬁ.hcmnmm EHTmPhyamnna ) short consuttation 60,00



- AR L OGS T

Anti-TB

Pyrifin (total # abs PO) 0.36 . .

Streptomycin (1.2g PO} 258 Pnysican reviewsr stated that the dosage should be 1000mg IM

Streplomycin (19 IM) 258 o

Streptomycin (750mg IM) 258 .

Pyridoxne (iotal # tabs) b3

Pyridoxing (26mg PO) 0.03 - .

Ethambutol (1200mg PO) 0.35 S ————

Ethambutol (1000mg PO) 0.35 Physician reviewer stated ihal ihe dosage should be 1200mg

Ethambutol (800mg PO) 023

Ethambutol (400mg PO) 042 —— ==

Ethambutol (2 tabs PO) 023 -

Isoniazid (400mg PO) 0.05 Physician reviewer stated that the dosage shouid be 300mg, but | included
400mg as it was possible o — —

Isoniazid (300mg PO) __ Do4 B —

Isonazid (320mg PO) 0.04 Physician reviewer sialed that the dosage should be 300mg B

lsoniazid (200mg PO) 003 -

isoniazid (4 1abs PO) 0.05 Physician reviewer stated that the dosage should be 300mg, but | Inciuded

S 400mg as it was possible

Pyrazinamide (1500mg PO) 008

Pyrazinamide (1250mg PO)  D.05 Physician reviewer stated that the dosage should be 1000mg

Pyrazinamide (1200mg PO) 0.05 Physician reviewer stated that the dosage should be 1000mg R

Pyrazinamide (1000mg PO) 0.05

Pyrazinamide (800mg PQ) 0,05 Physician reviewer stated that the dosage should be 1000mg.

Pyrazinamide (500mg PO) 0.03 =

Pyrazinamide (450mg PO) __0.03 Physician reviewer stated (hat the dosage shouldbe500mg =~~~

Pyrazinamide (4 tabs PO) 0.1 - N~ -

Rifampicin (600mg PO) 0.82 Assumed that 150mg tablets were dispensed

Rifsmpicin (450mg PO) "L - W x

Rifasmpicin {400mg PO) 0.61 Physician reviewer slaled that the dosage should be 450mg -

Rifampicin (300mg PO) 0.41 ¢,

Rifampicin (4 tabs PO) D&z e, —

Ethionomide (1000mg PO) 328 00 Oy .

Ethiopnomide (750mg PO) 244 \ . =

Ethionomide (totai # tabs PO) 081, %S ; = -

Pyrifin - Rifater (4 od PO) A% \V

Pyrifin - Rifatar (S labs PO) 1.80

Pyndoxine (25mg PO) 003 —

Other Antibiotics p

Bacinm (total # labs PO) 006 — S e |

Bactim (80mgPO) 006 -

Penicillin (4 MU V) __v_s_p;_gunmummwnormwanum =)

Peniciin Z4AMUIM) 380

Penicillin (2.4 MU IV) 390 Bolus dose includes cost of 2mi syringe and needie .

Pencilin @MUTV) 276 Bolus dose includes cost of 2mi syringe and needle =

Penicilin (1 MU IV) 162 Bolus dose includes cost of 2mi syrings and needle = -

Penicillin (500mg PO) 014 = =

Penicillin (# of tabs) B 0.07 i k

Gentamycin (360 mg IV) 540 Includes cost of mni-bag, 2mi syringe, and needle T

Gentamycin (320 mg IV) 517 Includes cost of min-bag, 2mi syringe, and needle

Gentamyein (320 ma IM) 1. 16

Gentamyein (200 mg V) 506 Physican reviewer siated that ihe dosage should be 240mg, bul | included

I ; 200mg as 1l was possible

Gantamycin (180 mg V) 4.95 Physician reviewer stated that the dosage should be 160mg, but | included

e 180mg as it was possible =

Gentamycin (120 mg IV) _4.89 Incluoes cost of min-bag, 2mi synnge, and needie

Erythromyein (IV) 4582 Includes cost of min-bag, 2mi syringe, and needle

Flagyl (400mg PO} CHH ;

Flagyl (1g PO} _l‘.l_.ﬂ

Flagyl (19 PR) 9.50 . —

Flagyl (500mg IV) 7.53 Includes cost of mini-oag, 2mi synnge, and needle =

Cloxacillin (1g PR) 424 N

Cloxacillin {400mg PO) 0.18 Physician reviewer stated ihat the dosage should be 500mg




Claxagiin (500mg FO)
Cefuroxime (750mg IV)
Cefuroxime (250mg 1V}
Cefuraxime (260mg PO)
Cefotawme (2g IV)

.18

14,41 _Includes cost of mini-bag, 2mi syninge, and needle

11.82 Includes cost of mini-bag, 2mi syringe, and needia
270

 47.89 Includes cost of mini-ba g, 2mil syringe, | nnd nudlu

Amaxil (250mg PO) 0.2z B .

Amoxil {(500mg PO) 045 e

Augmentin (375 mg PO) 212

Flucloxacillin (250mg FO) 0.35 — ———

Ciprofioxacin (500mg PO) 5.66 —_—— _ _

Ciprofioxacin {400mg PO) 5.66 Physician reviewer stated thal the dosage should be 500mg

Ciprofioxacin (250mg PO) 2.88

Ciprofloxacin (200mg PO) 2,88 Physician reviewer stated thal the dosage shold be 250mg

Ampicillin (1g V) 7.61 Includes cost of mini-bag, 2ml syringe, and needle

Doxycycline (100mg PO) 0.1 e N .=

Ofiexacin (200mg PO) 422

Ofioxacin (400mg PO} e B

Ceftraxone (2g V) 133.02 Includes cast of mini-bag, 2ml syringe, and needle
Anti-fungals

Amphotericin B (2mi PO} 52.96 Asgumed that injection was coded incomrectly; should be S0mg/2mlL

Amphotericin B {lozenges) 118 B

Nystatin (pessaries) 053 —————— 2\ \ =

Fiuconazole (30mg PO) 19.93 Physician reviewer stated that the dose shoukd be 100mg

Nystatin (1mi PO) ) 0.16

Nystatin (2m| PO) 0.31 \

Nystatin (5ml PO) 079

ystatin cream 0.57 Assumed thal lube had 20 doses

Nystatin (lotal # of tabs) 059

Mycostatin (1 ml PO) 8.37 o \"¢

Clotrimazole (pessanes) 14.25 [ U

Clowrimazole (500mg PO) 14.25 - "
Analgesics/Anti-inflammatory/An -

Pandaine (total # tabs PO) 0.09

Pandeine (1g PO) 0.18 = —

Doxyphene (total # tabs) 0.21

buprofen (400mg PO) B o.07 -

Pethidine {50mg IMI) 1.11

hhuphinunﬂmiPﬂ} 1.05 Assumed that this was coded Incorrectly and dase should be 10mg IM

Marphine (5 ml PO) 1.05. Assumed that this was coded incomectly and dose should be 10mg IM

Caodeine (# of tabs) 073 -

Codeine phosphate (30mg PO) ~_ 0.73

ldomethacin supp. (12h PR) 0.39

Panada (total # tabs) 0.03 -

Paracetamol {1g PO) 0.07 —=—

Diclofenac (25mgPO)  0.03 -

Diclofenac (75mg IM) e T

Buscopan (1 amp IVI) 9.08 Bolus dose includes cost of 2ml syringe and needle

Buscopan (10mg FO) 0.06 -

Buscopan (2mg tds PO/AVI) 0.61 Physician reviewer stated that the dose should be 20mg bolus cose

Buscopan (letal #of tabs PO}  0.06 i aitiais’ ==

Lorazepam {img PO) 0.03

Serenace (Smyg IM) 0.53

Diazepam (10mg IV) 208 Bolus dosa includes cost of 2ml syringe and needle =

Diazepam (Smg V) __1.28 Bolus dose includes cost of 2ml syrnge and needie

Diazepam (5mg PO} - 0.02 — —
Fluids/Blood

Fiuds (1L 1/2njis) 8. TE 1898 prices deflated by 10% as per pharmacist’s suggestion

Fiuids (200 mL nfs) 6.69 -

Fluids (500 mL s} 832

Fluids (1L v/s) B3 — =

Fluids (1L nngers) B79 o o

Fluids (1.5 L nis) 66 - o

Fiuids (2L n/s + 5% dextrose) 17 80 ——— =

Fluids (1 L NaCl) a.32



Rehydration fiukd {1 L) 12 N/S - 9.14
Rehydration fluld (1 L) 914 - ——
Rehydration fluid (1L)+ 1amp 1854
Mainteiyts (1 L IV) 9.05 e
Biood (total # units) _ 270.08 1999 prices deflated by 8% annuaily = S=
Diabetic Drugs .
Actraphanefdusic) = 043 - e e
Actraphane (8 u sic) 0.54
Actraphane (10 u s/c) _080 = e B
Actrapnane (12 u sic) 0.65 S
Actraphane (15 u s/c) 073 B -
Actraphane (20 u sic) 0.87 -
Actraphane (24 u s/c) 097 —
Actraphane (25 u s/} 1.00 -
Actrapid (units V) 7.20 Includes cost of 200mi bag, 2mi syringe, and needie
Glickzide (40mgPO) D18 =
Gliciizide (80mg PO) 0.16 =
Insuiin (siiding scale) 032 . ==
Matfomin (500mg PO} 0.07 —
Anti-asthmatic/corticosteroids -
Adranaline (Bamps IV) 7.91 Includes cost of 200mi bag, 2mi syringe, and noedie. a
Attronvent (Neb) 150 M
Dexamathazane (4mg PO) 1.16 . . ¥
Berolec Nebs (1:4 neb) 7.84 R 4.9
Hydrocoriisone (100mg IV) 4.35 Bolus dose includes cost of 2ml syrnge and needle
Metalozone {5mg PO) LS O
Prednisone (lotal #tabsP0) 005 o
Vantolin (Neb) 0.88 = K O =—
Vitamin/Mineral Supplements -
Kioref (iotal # tabs PO) 0.41 .
Elnw K (motal / # tabs PO) 007 N =
KC1 (1 amps IV) 8.92 i
Multivits/Food Supplement 026 AN ——
FeSO4 (total #1tabsPO) = =~ 003 =
Fe Sulphate (lolal # tabs) 0.03 B
Haematnics 003 - -
Kexsiate (1gPO) 0.52 )
Calciun phosphate 10% (10ml - Drug andior drug price not presently available in Westem Cape
Folate (5mg PO) ooz =
Multivits (total # tabs PO) 0.26 e
Multivits (5mg PO) 026 e ——
Slow Mg (total # of tabs) 023 — - ——
Thiamene (100mg PO) 0.09 B
Vit BCG (total # tabs) s 082 - —
Vit BCO (total # tabs PO) D.82 - o _
Miscellaneous -
Anti-coagulants
Hepann (25000 u IV) 40.37 Includes cost of 1000mi bag, 2m aynnge, and neadie
Wardan(10mgPOy 020 e
Antl-diarrhoeals -

Immadium (lotal # tabs)

Immodium (2mg — each one tat

Anll-ameotics
Maxalon (10mg PO)

0.03

0.0

0.02

Maxalon (10mg IVI)
Mazalan {10mg IM)
Maxalon (1 mg tds POACVI)
Stemati (lamp IV)
Beta-blockers

Atenalol (50mg PO)

Digaxin {125mg PO)
Diuretics

Lasix (240mg PO)
Lasix (200mg PO)

20.38 Bolus dose includes cost of 2mi syringe and needle
20.38 Assumed that IM was same as [V cost
0.02 Pnysician revigwer stated that the dose should bo 10mg

194 Bolus dose includes cost of 2mi syringe and needla

*lﬂﬂ R
0.03 Assumed that 0.25mg was intended dose
0.19

016



Lasix (160mg PO) '

Lesx(160mgiV) 4081 Includes cost of minibag, 2mi synnge, and needle =y

Lasix (120mgPO) _0.10

Lasix {80mg IV) 2265 Includes cos! of minibag, 2m syringe, and needie

Lasix (40mg IV} 956 Bolus dose includes cost of 2mi syringe and needle a

Laxatives

Matamucil (10mi PO) _ugj o - -

Senekot (iotal #of tabsPO)  0.05 o - a

Other -

Acalat (Smg SiL) . oar S -

Amitriptiine (25mg PO) 003 R

Albendarole (100mg PQ) 0.02 o
362

Bromocriptine 25mgPO) 213 e

Catamine lofion (apply to affech: 005 Assumed 20 dosages per tube —

pytoin (300mg PO) e28 0000

Ramipnl (2.5mg PO) 0.64 e —

Ramipnl (5mg PO) 0.64

Onygen (FMOZ 40% If needed) _5:5_4_!??* prices deflated by 8% annually

Bmﬂgumuuﬁ:p ~3.06 1889 prices deflated by 8% annually -

IV drip line + 1 needie _ 3.2 1Mpmmwmmdlrmmm:pnmnfm

Neb mask 767 1886 prices deflated by 8% annually -

Pleuraltap ~~ 48.80 MASA Code 1145; 1996 Sc/B rate for specialist reported
Percardiaitap 181,50 MASA Code 1248, 1986 Sc/B rate for specialist reparted

astic lube 353@ MhﬁﬁﬂnﬂnmﬂiﬂﬂﬂMBmhmﬁhtmEpmd
ICD inserted 181.50 MASA Code 1141, 1996 Sc/B rate lor specialist reported

Physiotherapy referal - e




Appendix D:
Other Diagnoses




Tinitially WHO _initially WHO _ Transfer to

g Stage 3 Staged __ Stage 4 from 3
Anaemia 2
Bicylopaenia 1
Dehydration 2
DKEA 1
Hypokalaemia 1
Myositis 1

Neurological conditions®
CVA susp
Seizures/epilepsy

Rectal bleeding/fissures

Ringworm (diffuse)

Seborrhoeic dermatitis

Trauma: leg wound

* "Other neurnlogical condibons™ in Table _ count encephalopathy and vacuoiar myelopaliwparaplegia as

Qis



Appendix E:
Total Patient Spending




Gross Expenditures (non-notel cosls only; alf it

e

pitalisations in B&ﬁ&lﬂjﬂLﬁ;

Initially WHO  Initially WHO Transfer to

Stage 3 Stage 4 Stage 4 from 3
Lab Tests 12,387.09 4,394.14 1,638.73
Chemistry 5,455.84 1,684 49 1,331.68
Haematology 1,349 72 34276 16.40
Microbiology 3,144.49 83825 275.88
Serology 2.402.60 1,518.64 14.76

Other 34 .44 . .
Diagnostic Procedures 405.80 69.00 3450
Radiology 3,109.50 1,904.50 177.60
Medications, etc, 8,785.10 5,963.90 3,394.46
Analgesics, elc. 102.17 43.87 120.85
Anti-asthmatics, etc 381.24 10.23 66.02
Antibiotics (excl TB drugs) 1.693.30 3,240.86 61297
Anti-fungals 108.95 43549 125.05
Anti-T8 267.72 g3 gEa 117.94
Fluids/Blood 5,623.13 1,761.44 1,127.16
Stores 21396 H6.26 133.14
Vitamin/Minerals 141.39 66.45 247.23
Miscelaneous 253.24 235.65 4400

Anti-coaguiants 42,35 - 4
Anti-giarthonals 0.54 0.26 an
Anti-emetics 63.13 184.23 166.02
Beta-blockers 060 - 0 56
[rabetic Drugs 1412 . 22 85
[huretics 90.93 3825 632,83

Laxalives 3.26 i .
Other 38.31 12.92 18.64

Tx Procedures, elc.: 291.10 35.30

TOTAL 24,978.59 12,366.84 5,245.29




Appendix F:
BCH Cost per Patient Day




BCH cost/day calculation for 1997/98

BCH Exp (recurrent)
INP days”®
OPD visits
CAS wisits
OPD, CAS % of INP

BCH cost/day
(“Includes privata INF days.)

Disaggregated Expenditures
Personne|

Adminstrative

Store & Livestock

Equipment (excl Cap)

Prof & Spec Services
Miscellaneous

Total (Recurrent)
Patient-Specific Cosis

Total (Recurrent, Non-Specific)
Capital

Total (Recurrent + Capital)

15,396,232
103,230

148

12,300,844
196,466
2,141,485
46,305
443053
178,079

15,306,232

666,666
14,729, 566

80,356

15,476,588





