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Abstract

From January 1993 to December 1995, case records of adult AIDS and HIV symptomatic
patients admitted in the Department of Medicine, observation room and HIV Counseling Clinic
were reviewed for the medical care cost of the patients based on the 1995 value of the Thai baht.
In the three years, a total of 196, 227 and 182 adult AIDS case were admitted as in-patients res-
pectively. The median duration of admission was 14 days. The leading causes of admission were
tuberculosis, cryptococcal meningitis, Pneumocystis carinii pneumonia, diarrhea, salmonellosis and
toxoplasmosis. An increase in the number of AIDS patients in the observation room was observed :
from 572 cases in 1993 to 1,205 cases in 1995. In addition, approximately 600 AIDS cases were
followed up at four to eight week intervals. The analysis of the data found an average medical
care cost for hospitalized patients to be 1,452 baht per day while in the observation room it was
1,509 baht per day and 1,132 baht per month for the patients attending the HIV and Counseling
Clinic. Because of the higher number of cases and the limited number of admission beds, only 15
per cent of AIDS patients in the observation room could be admitted as hospitalized patients. At
present, it is urgent that a referral network be established among all university hospitals, all govern-
ment hospitals and health centers. In this way, the more advanced medical facilities can serve as a
primary diagnostic center which can refer patients for care and follow-up based on an established
referral system. In addition, the development of a hospice service and community care is needed
for cases in the terminal stage of the illness.

HIV infection/AIDS has become a major
public health and social challenge for many coun-
tries including Thailand. Since 1990, the epidemic
of HIV infection in Thailand has been primarily
driven by sexual intercourse with multiple partners.
The commerical sex workers and male clients carry

the virus to non-commercial partners and their
infants(1:2). Since the first recorded Thai case in
1984, through January 1997 the number of acumu-
lated AIDS patients total 55,443 persons in addi-
tion to 23,163 symptomatic HIV patients. Over S50
per cent of these cases emerged only in the last
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4 years. By occupation, most patients are laborers,
farmers, wage workers and others of low socio
economic status(3),

Accordingly many symptomatic patients
seek medical care from large government hospitals
and usually appear when the disease has progressed
to full blown AIDS or at an advanced stage. Only
a limited number of in-patient beds at Siriraj Hos-
pital are available to admit AIDS patients but the
medical care cost to the patient is less expensive
compared to the private sector. Especially for a
teaching institution such as Siriraj Hospital it is
imperative to allow for a range of competitive
medical conditions of both infectious, non-infec-
tious disease and others as well.

The number of AIDS patients appearing at
Siriraj Hospital has increased steadily over the past
3-4 years(‘g. Due to the expense in treating a com-
plex range of infectious disease complications
(especially opportunistic infections), the medical
care cost of each case is increasing commensu-
rately and may soon become an unmanagable bur-
den. In addition, the associated costs for universal
precautions techniques (antiseptics, gloves, gowns,
masks, disposible syringes, needles, etc.) and HIV
laboratory testing increase accordingly.

The purpose of this paper, is to report on
a study to determine the medical care cost of AIDS
patients at Siriraj Hospital and evaluate which fac-
tors are the more important cost determinants. The
paper concludes with case management recommen-
dations in order to increase the benefit for AIDS
patients and their families.
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MATERIAL AND METHOD

From January 1993 through December
1995, each case record of adult AIDS and HIV
symptomatic patients admitted in the Department
of Medicine, observation room and the HIV and
Counseling Clinic (operated by the Department of
Preventive and Social Medicine) were reviewed by
at least two of the authors. The definition of AIDS
and symptomatic HIV patients were made accord-
ing to the criteria of the Thailand Ministry of
Public Health and the Center for Disease Control,
U.S.A(5’6). The demographic characteristics, dura-
tion of hospitalization, distribution of illnesses and
outcome were included in the analysis. The medi-
cal care cost of the patients (In-patient, observation
room, HIV clinic) include medication cost, labora-
tory test, X-ray, ultrasound, computerized study and
diagnostic procedures (i.e. Bronchoscope, Endo-
scope, Biopsy) based on the 1995 value of the Thai
baht. Most of the antiretroviral medications used in
the HIV and Counseling Clinic were provided by
the AIDS Division, Department of Communicable
Disease, Ministry of Public Health, Thailand and,
thus, their cost is not included in this analysis.

RESULTS

In the three years spanning January 1993 -
December 1995, a total of 196, 227, and 182 adult
AIDS cases respectively were admitted to the
medical ward as in-patients. Most cases were males
who resided in Bangkok or provinces of the cen-
tral region of Thailand (Table 1). The majority of

Table 1. Demographic characteristics of AIDS patients : 1993 - 1995.
1993 % . 1994 % 1995 %
Number (cases) 196 227 182
Sex: male 159 8l.1 192 84.6 148 81.3
female 37 189 35 154 34 18.7
Age: range (years) 13-67 13-64 15-70
mean + S.D.(years) 33.6+10.7 34.0+9.4 327+114
Residence :
Bangkok 100 510 146 643 122 67.0
Central provinces of Thailand 29 148 51 225 30 16.5
Northern provinces of Thailand 1t 5.6 10 44 11 6.0
Southern provinces of Thailand 6 3.1 4 18 2 1.1
Northeastern provinces of Thailand 7 3.6 12 53 9 49
Eastern provinces of Thailand 5 2.6 - 2 1.1
Unknown 38 194 4 18 6 33
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Table 2. CD4+ T lymphocytes count in AIDS patients : 1993 - 1995.
CDy + T lymphocytse count 1993 1994 1995
(cells/mm3)

Range 4-990 1-1420 5-1213

Median 71 64.5 435
Number per cent Number per cent Number per cent

(n=121) (n=114) (n=88)

<50 50 413 45 395 48 54

51-100 23 19.0 29 254 14 15

101-200 19 157 17 14.9 5 S

>200 29 24.0 23 20.2 21 23

N.B. CDy4 range (1993-1995)
range | - 1420 (n=323)
mean +S.D. = 142.7 + 198.9 cells/mm3
Median = 59 cells/mm3

Table 3. Duration of admission and outcome among AIDS patients during 1993-1995.

Hospitalization 1993 1994 1995
(n=196) (n=227) (n=182)
Range of admission (days) -89 1-64 1-87
Median (days) 11 14 14
Mean + S.D. (days) 16.3+14.4 16.8+13.7 16.2+12.]
Total hospitalization days 3,192 3816 2,942
Per cent of occupied beds 5.8% 7.0% 5.4%
Outcome : survived 130 (66.3%) 157 (69.2%) 134 (73.6%)
deceased 66 (33.7%) 70 (30.8%) 48 (26.4%)

cases were of low socioeconomic status with Kar-
nofsky performance scale measurements of less than
50(7). The median CD, lymphocyte count was 59
cells/mm?® (n =323). (Table 2)

The median duration of admission was 14
days and the AIDS patients occupied 5.4-7.0 per
cent of in-patient admission beds of the Department
of Medicine. From 17.6 per cent to 18.8 per cent of
the patients were admitted two or more times in
each year. Overall, 26.4-33.7 per cent died before
discharge (Table 3). The leading cause of admis-
sion was tuberculosis cryptococcal meningitis, pneu-
mocystis carinii pneumonia, diarrhea, salmonellosis
and toxoplasmosis (Table 4).

For AIDS patients admitted to the obser-
vation room (2-5 days), an increasing trend has been
observed from 572 cases in 1993 to 1,205 cases in

1995. In addition, in the first half of 1996 more
than 600 cases have been processed. Almost all
AIDS patients who contact Siriraj Hospital qualify
for admission. However, because of the limited
number of admission beds and because of the need
to share with other medical divisions, only 15 per
cent of AIDS patients in the observation room
could be admitted to the hospital in 1995. In addi-
tion, approximately 600 AIDS cases each year from
1993 to 1995 were followed-up regularly at four to
eight week intervals, primarily for continuing treat-
ment of infectious disease complication or oppor-
tunistic infections such as tuberculosis, cryptococ-
cosis, pneumocystosis, etc.

The medical cost of diagnosis and treat-
ment based on the 1995 baht value is shown in
Table 5. The analysis of the data found the average
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Table 4. Distribution of illnesses among adult AIDS patients : 1993 - 1995.

IlInesses 1993 1994 1995
(n =196) (n=227) (n=182)
Oral candidiasis 88 72 85
Candida esophagitis 14 11 9
Tuberculosis* 59 85 46
Pulmonary 37 58 24
Extrapulmonary 35 44 25
Pulm & extrapulm 13 17 3
Cryptococcal meningitis* 51 61 48
Pneumocystis carinii pneumonia*® 37 29 30
Salmonellosis* 13 7 5
Toxoplasmosis* 7 6 7
Penicilliosis* 9 1 2
Bacterial pneumonia 8 17 9
Bacteremia 3 0 1
F.U.O. 6 5 3
HSV 13 5 3
HZV 4 3 6
CMV (retinitis, colitis) 3 2 2
Diarrhea* :
Cryptosporidium 9 2 7
Isospora 4 0 0
Unknown etiology 11 13 7
Histoplasmosis 1 1 0
Pulmonary Nocardiosis 1 ! I
Lymphoma 1 2 2
Kaposi's sarcoma 0 0 I

*The leading causes of admission

medical care cost for hospitalized patients was
1,452 baht/day/patient or 15,975 to 20,332 baht/
patient/admission (range from 11 to 14 days admis-
sion). For those AIDS patients seen in the observa-
tion room the medical care cost equalled 1,509
baht/day or 3,018 to 4,527 baht/patient (range from
2 to 3 days in an observation room). The medical
care cost of AIDS patients attending the HIV and
Counselling Clinic on average was 1,132 baht/
month/patient. Additional data provided by the
Director of Siriraj Hospital on the cost of an appro-
priate barrier for health care workers used for uni-
versal precautions at work, the cost of disposible
syringes, needles and the cost of various related
HIV laboratory tests is increasing annually as

shown in Table 6.

In order to determine factors affecting the
medical expense of hospitalized patients from
January 1993 to December 1995 all variables includ-
ing age, CD, lymphocyte count, duration of hos-
pitalization, number of admissions and all disease
diagnoses during admission were analysed by using
forward, stepwise multiple linear regression. The
variables which are significantly associsted with
medical expenses include pneumocystis carinii
pneumonia, duration of admission, tuberculosis
pleuritis, number of admissions, tuberculous lym-
phadenitis, herpes zoster, herpes simplex infection
and cryptococcal meningitis. These factors can be
summarized into the following equation.

cost (baht/admission) = 2401.5 + 3123.1 (Pneumocystis carinii pneumonia) + 644.9 (days of
admission) - 2335.9 (tuberculosis pleura) - 351.9 (number of
admission) - 2006.2 (tuberculosis of lymph node) + 6317.5 (herpes
zoster virus infection) + 2683.8 (herpes simplex virus infection) +
4705.7 (cryptococcal meningitis)
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The medical care cost of management for adults AIDS patients (based on 1995 baht value).

I. Bed, meals
I1. Laboratory test, Procedures :
- CBC, urine analysis
- Electrolyte
- Liver function test
- Sputum exam, culture for AFB
- Hemoculture
- CSF exam, culture, serology
- Chest X-ray
- Ultrasound
- CT-Brain, abdomen
- Arterial blood gas
- Biopsy specimen & histopathology examination
- Bronchoscope, endoscope, practosigmoidoscope
III. Medication for infectious disease
- Cryptococcosis (Fluconazole, Amphotericin B)
- Pneumocystosis (TMP-SMX, PO, 1.V.)
- Salmonellosis (PO. 1.V.)
- Tuberculosis
- Toxoplasmosis (PO, 1.V.)
- Oral candidiosis
- HSV, HZV (Acyclovir)
- Cytomegalovirus (Gonciclovir)
IV. Miscellenous
- Oxygenation
- Respirator
- LV. set, fluid
- Soluset

200 Baht/day (observation room)
100 Baht
150 Baht
300 Baht
500 Baht
300 Baht
600 Baht
150 Baht
800 Baht
4,000-5,000 Baht
200 Baht
1,000 Baht
1,000 Baht

400-600 Baht/day
50-500 Baht/day
50-500 Baht/day

30 Baht/day

30-2,400 Baht/day

10-150 Baht/day
250-2,000 Baht/day
4,000 Baht/day

300 Baht/day
1,000 Baht/day

100 Baht/ 1,000 mi
110 Baht/day

Taken together, the average combined
medical care cost of all adult AIDS patients/year
at Siriraj Hospital has increased from 18,726,176
baht in 1993 to 26,812,204 baht in 1995 (Table 6).
The most significant increased cost for medica-
tion is for cryptococcosis from 65,000 to 150,000
baht/year/patient.

This cost analysis omits labour cost, social
welfare payments and other routine service costs,
If these costs are included, as they are in the pri-
vate hospital setting, then the total AIDS patient
cost would be considerably higher.

DISCUSSION

Approximately one-fifth of AIDS and
symptomatic HIV patients live in Bangkok, and the
central provinces of Thailand(3). The majority of
patients are of low socio-economic status and lack
formal medical care when they are seriously ill. Due
to their low income, many patients seek care from
government hospitals. Siriraj Hospital of Mahidol
University is a government medical school. It is the
largest hospital in Thailand and has about 2,000

service beds of which approximately 200 beds
belong to the medicine service. Each day there are
three to eight adult AIDS patients on stretchers in
the observation rooms waiting for admission. Only
15-20 per cent are ultimately admitted for care.
The limitation on AIDS admissions is primarily
due to the need to offer a range of care covering the
full spectrum of infectious and non-infectious
diseases as well as other conditions in this univer-
sity hospital.

Siriraj Hospital is a teaching hospital and
has more facilities for thorough diagnosis of most
AIDS-related conditions. Therefore, Siriraj Hos-
pitjal is more appropriate to serve as a diagnostic
center and referral nexus for other hospitals and
health centers which can provide further manage-
ment and follow-up. While reducing the heavy and
increasing caseload burden on Siriraj Hospital, such
a strategy would give medical practitioners of other
facilities more skill and familiarity with HIV medi-
cine. Siriraj Hospital may best serve as a referral
center for complicated cases or for accurate diag-
nosis to be confirmed.
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A study conducted by the Ministry of
Public Health of 26 provincial hospitals found
that the average medical care cost/patient in 1992
equalled 605.21 baht/day or 4236.50 baht per
admission (median admission = 7 days)(8). In addi-
tion Viravaidya M, Obremskey SA and Myers C
have estimated the direct medical care cost (cost of
diagnosis and treatment) of in-patient AIDS in
Thailand in 1995 was low and high scenarios of
$22.66-28.19 per day (or Baht 566.5-704.8) with
patient days per episode ranging from 13-16 days(9).
This projected cost is distinctly lower from the
average per patient medical care cost in 1993-1995
at Siriraj Hospital of 1,452 baht per day. One ex-
planation for this large discrepancy is the more
advanced laboratory and diagnostic procedures
currently used at Siriraj Hospital. In addition, Siriraj
Hospital has a wider range of therapeutic drugs to
treat the range of opportunistic infections and this
increases the cost per patient. Although not mea-
sured in this study, it is also probable that the cost
per in-patient will increase over time until the more
sophisticated multi-drug HIV treatments are used
more widely.

As shown by the equation in the previous
section, factors with positive coefficients increase
cost of hospital expense from a baseline of 2401.5
baht, such as days of admission, herpes simplex,
herpes zoster and cryptococcal meningitis. Herpes
simplex, herpes zoster, cryptococcal meningitis,
and pneumocystis carinii pneumonia have positive
coefficients because acyclovir medication for
herpes infection therapy is very expensive and hos-
pitalized cryptococcal meningitis and pneumocystis
carinii pneumonia patients need intravenous medi-
cation that is also very expensive. Factors with
negative coefficients mean these decrease the cost
of hospital expenses from the baseline (2401.5
baht), such as tuberculosis of the lymph node,
tuberculosis pleura and number of admissions.
Tuberculosis of the lymph node and tuberculosis
pleura have negative coefficients because medica-
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tion for tuberculosis are orally administered and
are inexpensive compared to medications for other
opportunistic infections. The reasons why the num-
ber of admissions has a negative coefficient may
be the difference in severity of disease among
patients with a different number of admissions.

.From this study, we found that the mortality of

patients with first admission is higher than the
mortality of in patients with more than one admis-
sion. It can be hypothesized that the first-admis-
sion patients came to the hospital with a more
severe stage of disease than patients with more than
one admission.

The increasing number of AIDS patients
each year raises serious concerns of an impending
care crisis, unless something is done soon. It is
urgent that the concept of a referral network be
established in the university hospitals, all govern-
ment hospitals and health centers. In this way the
more advanced medical facilities in university hos-
pitals and regional hospitals can serve as a primary
diagnostic center which can refer patients for
standard care and follow-up based on an esta-
blished referral system. In addition, the more rapid
development of hospice services and community
care is needed for cases in the terminal stage of ill-
ness, as nearly one-third of Siriraj AIDS admis-
sions are. These measures are an interim approach
since it can be projected that the AIDS caseload
will peak and decline as forecasted by trends among
national surveys of 21 year-old men and pregnant
women(g”lo’“). However, the trend in AIDS
patient caseloads will take at least another decade
to unfold. In the meantime, action is needed now.

ACKNOWLEDGEMENT

The authors wish to thank Dr.Vichai
Rungpitarungsi, Chief of the Medical Record Depart-
ment, Siriraj Hospital for providing access to the
information cited in this article regarding, in-
patient AIDS during 1993-1995 and Miss Ingkamol
Dullaya-anukij for typing the manuscript.




438

S. SUWANAGOOL et al.

REFERENCES

1.

Weniger BG, Limpakarnjanarat K, Ungchusak K,
et al. The epidemiology of HIV infection and
AIDS in Thailand. AIDS 1991; 5 (Suppl. 2) : S71-
S85.

HIV infection, AIDS situation in Thailand: June
1993. Division of Epidemiology, Office of the
Permanent Secretary, Ministry of Public Health,
Bangkok, Thailand; p.31.

Summarize number of AIDS patients. September
1984-January 1997. Division of Epidemiology.
Office of the permanent Secretary, Ministry of
Public Health, Bangkok, Thailand 1997.
Suwanagool S, Ratanasuwan W, Rongrungroen Y,
Leelarasamee A, Manatsathit S. AIDS at Siriraj
Hospital during 1985-1993. J Infect Dis Antimi-
crob agent 1994; 11: 117-24.

1993 Revised Classification System for HIV In-
fection and Expanded Surveillance Case Defini-
tion for AIDS. Weekly epidemiological surveil-
lance report (supplement). Division of Epidemio-
logy, Office of the Permanent Secretary, Ministry
of Public Health, Thailand. August 6, 1993;24(2S):
1-14.

1993 Revised Classification System for HIV In-
fection and Expanded Surveillance Case Defini-
tion for AIDS Among Adolescent and Adults.
Morbidity and Mortality Weekly Report. Decem-

10.

1.

J Med Assoc Thai July 1997

ber 18, 1992; 42/No.RR17: 1-19.

Sanford JP, Sande MA, Gilbert DN. Performance
status (karnofsky scale). In the Sanford Guide to
HIV/AIDS therapy. Dallas Texas; Antimicrobial
therapy, Inc. 1993: 9.

Rerks-ngarm S, Kongsin S, Suebsaeng L, Tang-
charoensathien V, Thanprasertsuk S, Kunanusont
C. Medical Care Cost Analysis of Patients with
AIDS and AIDS Related Complex; The Hospi-
tals under Ministry of Public Health. Thai AIDS
Journal 1993; 5: 1-10.

Viravaidya M, Obremskey SA, Myers C. The eco-
nomic impact of AIDS on Thailand. In the eco-
nomic implications of AIDS in Asia. Bloom DE,
Lyons JV (eds.). United Nations Development
Programme, Regional Programme Division,
Regional Bureau for Asia and the Pacific, HIV/
AIDS regional project, New Delhi, India 1993:
7-34.

Kitsiripornchai S, Mason CJ, Markowitz LE, et al.
Demographic factors and HIV prevalence in Thai
men selected for conscription in November 1994.
Thai AIDS Journal 1995; 7: 69-81.

Nelson KE, Clentano CD, Eiumtrakol S, et al.
Changes in sexual behavior and a decline in HIV
infection among young men in Thailand. N Engl
J Med 1996; 335: 297-303.




Vol. 80 No.7 MEDICAL CARE COST FOR ADULT AIDS PATIENTS AT SIRIRAJ HOSPITAL 439

maRneaimulunmsiiuim s eeadilsmwennadine:
anuduiulumsRnsanmMsuImssens

FINA FITIUOR, WL,

a e

e IougaITI, WU, 9B evsase, W

lussyinudaunnian 2536 faflousunen 2538 dnsnuuarany  laAnwaununsiiImams
R PRy o < an [ -~ °

msunwngurgihaaadniul Fnmnlsawena@ing lunafihemeainoigsmans 3w 196, 227, 182 119
o & X o Y 4 oo P - - f o
anaay, gihenivbiluibaihgomsdainain 572 sesallul 2536 v 1,205 selul 2538 uazdien
Y - aa - & - o i - - o =
snwnedinlsafio@auas)fisnumuinuin. 516-679 medell  TagAanamuramiguainmenunaaad
2538 WUNAUNUMSIALIMIMeUNng  (fen,  neiae, mIesiameiasliinmswermsnsiaieidate

v [y o 4 v (% P a4 e e @
snidudedupgled  Wlasumssduayuannnauanlsadioss) Wwasapiuminy 1,452 mweaithslu
e o o afe o o [ -l o e
(mase IR Ul lulsawe s 11-143), wsediheniuliluibathgens 1,509 vmsiiu
& a~ X -l o al aa - - - ' a &
(Juaa 2-3 ) uazepsiihenfamuinwnedinliafiadnmwis 1,132 vmesidiou  newuiliafods
' o - a — .~ & o , L
unsndau 1 Julse, Woinanpsuarladunalsni@usIN@a Cryptococcus, UamANEUAIN Pneumocystis carinil

' a o o ae X a v
83913237, aNBIBNEUI N Toxoplasma gondii  iHumwmadAgan U egniulisnsTulseweruia Tu
g v alao (X g o & & . v v A A - | v =
aousmsaisyiuniuudihaeadiinduiuinnunnludsuihgaims vowgnidu Sedianndndunassiped
mssfaaianemslivimmemsuwngdlulaawsnuiaoedy, qudvinsmongs nnizey tpasiilsweua
-~ 9 o ' ded o aa o [ & o a -

DN INENEE, 1TINeaaeiTIaing WusnuRdinmyitadsuasinmludseiu uazitnisgenamnn

Loy ' o a “ | [N o . [ a
sufihgsaludmnuuimamamsunndlussausne  tRanarlafemauasquasnwsialy  asaasuliiinmiswann

m3gualusguy, hospice pEalUssAimBn W auninnudndamslaTlmiszanapindaauluanag

« matnnrmen ilasiunardiny, AusuWnemansANaweILIe, aMINGRENARR, NFUNKY 10700




