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ABSTRACT

Background: Inappropriate use of antibiotics not only cause resistance, but also indirectly increase
morbidity, mortality, and prolong the length of stay, which can lead to increased health care costs.
Pneumonia is one of the infectious diseases with a high prevalence in Indonesia. It requires various
antibiotic treatment that makes the antibiotic selection need to be considered in both clinical terms
and cost-effectiveness. Aim: This study aimed to determine the association between the quality of
antibiotic and cost-effectiveness in hospitalized pneumonia patients at Diponegoro National Hospital
Semarang in the period 2015 - 2019. Methods: A cross-sectional study was performed in fifteen
patients with community-acquired pneumonia (CAP). The medical records as samples were
retrospectively obtained by total sampling method. The categories of antibiotic quality (appropriate
and inappropriate) were determined according to the Gyssens criteria and analyzed using a cost-
effectiveness table. The outcome measure was length of stay (LOS). Results : Mean LOS, mean
antibiotic cost, and median total direct hospital cost of appropriate and inappropriate antibiotic quality
respectively 3,27 days versus 6 days (p = 0.275), 123,302 IDR versus 286,000 IDR (p = 0.020), and
3,317,100 IDR versus 3,878,600 IDR (p = 0,602). Based on the cost-effectiveness table, the position
of appropriate antibiotic quality was in column G (dominant), while the position of inappropriate
antibiotic quality was in column C (dominated). Conclusions: The appropriate usage of antibiotics
was more cost-effective than inappropriate. There was a significant differences of LOS between both
categories.

INTRODUCTION and duration, factors that can influence the
Pneumonia is one of the leading causes ~ development and carriage of resistant

of death with a high incidence rate in the world, organisms.®

which is 15-20%. In Indonesia, it is included in In era of spiraling health care costs and

one of the top 10 hospitalization diseases.™? limited resources, policy makers and health care

Based on the latest basic health research by the payers are also concerned about the cost
Indonesian government, there has been an effectiveness of antibiotics which can be
increase in the prevalence of pneumonia from assessed by cost-effectiveness analysis (CEA).
1.6 to 2%.° Diponegoro National Hospital Semarang has
Empirical antibiotics have been the been established for four years, but there was no
initial therapy for pneumonia due to obstacles in research on cost-effectiveness analysis. This
identifying etiology. However, the excessive and ~ study aimed to determine the association
indiscriminate use of these so-called miracle between quality of antibiotic and cost-
drugs has led to the emergence and effectiveness in hospitalized pneumonia patients
dissemination of resistant organisms which at Diponegoro National Hospital Semarang in
associated with greater morbidity and mortality. 2015 - 2019.
In addition, it has a substantial economic impact
because of the need for more expensive second- METHOD
line drugs and longer length of stay (LOS) This research used an observational study
associated with therapy failure.* Gyssens  with cross-sectional approach. This study was
algorithm is used to evaluate and ensure the conducted in Diponegoro National Hospital,
quality of antibiotic which can be cathegorized Semarang, with retrospective data collection
as appropriate and inappropriate.” Appropriate  using medical records of hospitalized patients
use of antibiotic means choosing not only the with CAP in the period 2015 — 2019. Samples
correct antibiotic but also the appropriate dose were obtained by the total sampling method. The
inclusion criteria were age >18 years and <65

448


mailto:ivanashafira06@gmail.com

DIPONEGORO MEDICAL JOURNAL

(Jurnal Kedokteran Diponegoro)

Online : http://ejournal3.undip.ac.id/index.php/medico
E-ISSN : 2540-8844

SEMARANG

Ivana Shafira Putri, Rebriarina Hapsari, V. Rizke Ciptaningtyas

Volume 9, Nomor 6, November 2020

years; clinical picture compatible with CAP,
with two or more of the following sign and
symptoms: fever, new or increasing cough or
sputum production, dyspnea, pleuritic chest
pain, new focal sign on chest examination, and
appearance of a new infiltrate in a simple chest
radiography; treated with antibiotic; using public
health insurance with one cycle of therapy. The
exclusion criteria were incomplete and unclear
data; quality category of medicines VI according
to the Gyssen method; nosocomial pneumonia
(HAP or VAP), with immunocompromised
diseases, other infections, cancer, and aspiration;
discharged without a recommendation from the
doctor or died. The independent variable was the
quality of antibiotics, while the dependent
variable was cost-effectiveness. The study was
approved by the Medical Research Ethical
Committee of Faculty of Medicine, Diponegoro
University, and director of Diponegoro National
Hospital Semarang. Data collection included
demographic and clinical data: medical record
number, age, sex, diagnosis, date of entry and
exit inpatient installation, data of public health
insurance, name, type, indication, method of
administration, dosage, frequency, and duration
of antibiotics obtained, as well as cost of
treatment. The quality of the initial antibiotic
regimen for each patient was evaluated and
categorized as appropriate and inappropriate
according to the Gyssen criteria. Cost-
effectiveness was analyzed by determining the
position of each category of antibiotic quality in
the cost-effectiveness table. The costs calculated
were total direct hospital costs consisting of the
expenses  of  hospitalization,  antibiotics,
medicines, medical devices, health care,
emergency measures, supporting examinations,
and administration. The standard of the overall
effectiveness of treatment was LOS. Statistical
analysis was used to determine the difference in
LOS, antibiotic costs, and total direct hospital
costs between the appropriate and inappropriate
use of antibiotics. The t-independent test was
used if the data had a normal distribution and
Mann-Whitney test if the data has abnormal
distribution. The result said to be significant if
p<0,05.

RESULT

The study was held from June to July
2019. There were fifteen samples obtained under
the inclusion and exclusion criteria. Table 1
summaries the demographic characteristics.

Table 1. Demographic characteristic

Variables Subjects (n) %
Sex

Male 3 20.0

Female 12 80.0
Age group

<40

years

40 -60

years 2 13.3

> 60 8 53.3

years 5 33.3

Of the fifteen medical records,

seventeen antibiotics were prescribed. Fifteen
patients received a single antibiotic, and two
patients received a combination of 2 types of
antibiotics.

Table 2. Distribution of antibiotic use

Antibiotic Subjects %
(n)
Single
Ceftriaxone (iv) 7 46.7
Levofloxacin (iv) 4 26.7
Levofloxacin (po) 1 6.7
Cefixime (po) 1 6.7
Combination
Ceftriaxone (iv) + 2 13.3

Azithromycin (po)

449

iv = intravenous
po = peroral

Quality of Antibiotic

Based on the Gyssen method, the
quality uses of antibiotics were divided to
become a appropriate and inappropriate
category. Category 0 indicated a appropriate use
of antibiotics, while category |-V indicated
inappropriate use of antibiotics.
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Table 3. Results of antibiotic quality evaluation
based on Gyssen method

hospital costs between two groups of the
antibiotic class was not. Data on LOS and

Frequency antibiotic costs  fulfilled parametric tests;

Category (number of % therefore, the difference in LOS and antibiotic
: prescriptions) costs between the two categories of antibiotic
?I'(Af‘?m;pr:?e?iate) 1;’ ;g'g quality were analyzed using t-independent
A s IA T ' analysis. Data on total direct hospital costs
1 6.7 between two groups of antibiotic quality

(inappropriate)

Statistical Analysis

The LOS dan antibiotic costs between
two categories of antibiotic quality were
normally distributed while the total direct

fulfilled non-parametric tests; therefore, the
difference in total direct hospital costs between
the two categories of antibiotic quality was
analyzed using Mann-Whitney test.

Table 4. Distribution and statistical analysis of LOS, antibiotic costs,
and total direct hospital costs on each category of antibiotic quality

Inappropriate

. Appropriate . L i
Variable quality of antibiotic (n=11) quallty(if:zzr;tlblotlc P-value
LOS (days)

- Mean 3.27 6

- Median 3 4.5 0.275
- Range 2-5 3-12
Total direct hospital cost
(IDR) 6,696,050
- Mean 3,980,677 3,878,600 0.020
- Median 3,317,100 3.028.300 -
- Range 1,621,850 — 8,665,700 15.998.700
Antibiotic cost (IDR) 981,012
- Mean 123,302
. 286,000 0.020
- Median 121,914 178.750 —
- Rentang 3,424 — 234,012 3,173,300

Cost-effectiveness Analysis

Both mean and median LOS of the cost-effectiveness table

Table 5. Position of each antibiotic quality in

appropriate category had a shorter duration than Cost- Equal i
the inappropriate group. It means the appropriate | Effectiveness | -OWer ¢ost | oo |  Higher cost
group had higher effectiveness. On the other Lower A c
hand, the mean and median total direct hospital effectiveness | (Need ICER |~ B | Inappropriate
costs of the appropriate category were lower calculation) (dominated)
than the inappropriate group. The position of the Equal D E F

. . . e - . effectiveness
appropriate and inappropriate antibiotic quality
based on total direct hospital costs and LOS are Higher Appr?priate H |
displayed in table 5. effectiveness iz
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DISCUSSION

The most relevant results of the present
study were : 1) the appropriate use of antibiotics
was quite high; 2) the appropriate quality use of
antibiotic was a dominant alternative since the
outcome was more effective compared with
inappropriate (mean 3.27 days versus 6 days;
median LOS 3 days versus 4.5 days) and less
expensive (mean 3,980,677 IDR versus
6,696,050 IDR; median 3,317,100 IDR versus
3,878,600 IDR), as demonstrated by cost-
effectiveness analysis in cost-effectiveness table.

Our study reported a higher prevalence
of pneumonia in females (80%) compared to
males (20%). It is supported by previous
research in Regional General Hospital,
Cengkareng that the number of female
pneumonia patients was higher (51.5%) than
male patients (48.5%).® Another study in
Pakistan showed different results. It was found
that the percentage of male patients was higher
compared to female patients.” However, a study
in Spain reported that there was no significant
relationship between sex and CAP.™ There were
different risk factors for each sex, obesity and
lack of physical activity were risk factors for
women but not for men, while age and smoking
history were risk factors for men but for women
only for those who were active smokers.™* The
most frequent age group in the present study
were in the range of 40-60 years (53.3%). It is
consistent with the data of Indonesia's basic
health research in 2013, the highest prevalence
of pneumonia cases occurred in 2 age groups
which were 1-4 years and 45-54 years, and is
increasing in the next age group.*

In the present study, antibiotic
prescriptions included in the appropriate usage
category were dominant (73,33%) and were
similar to the previous research conducted in
Padang, which showed that the number of
rational antibiotic usage was higher compared to
irrational antibiotic usage.”® In contrast to study
in Surakarta, it was found that 88.89% of
antibiotic use was unreasonable.** The high
accuracy of antibiotic use in the present study is
estimated due to the use of antibiotics enough to
be considered by various parties, ranging from
doctors who prescribed antibiotics based on
guidelines and literature to clinical pharmacists
who monitored antibiotic prescribing.
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The LOS in two antibiotic categories did
not show a significant difference (p=0.275). A
similar finding was found in the previous study
in Turkey that there was no significant
difference between LOS for CAP patients given
empirical antibiotics according to and not
according to guidelines. That study referred to
the Turkish Thoracic Society (TTS) CAP
guideline, while the present study referred to
ATS/IDSA and Gyssens method.”® This is
different from research in a hospital in Jakarta
that there was a significant difference between
LOS of CAP patients adhered to ATS/IDSA
2007 compared to those not (p<0.001). That
study explained that limitations of motion
activity (immobilization) were a confounding
variable that can affect the LOS of CAP patients
receiving empirical antibiotics, while in this
study, no analysis of confounding variables can
affect the LOS of the patient.!® The LOS of
patients with CAP is influenced by several
factors such as health care system and hospital
management, clinical practice by physicians,
and patient characteristic.’

Both median total direct hospital costs
and mean antibiotic costs in pneumonia patients
with the appropriate usage of antibiotics was
less than the inappropriate. Statistical test results
showed no statistically significant difference of
total direct hospital costs in the two categories of
antibiotic quality (p=0.602), but there was a
significant difference in antibiotic expenses in
both categories (p=0.020). Previous study in
Turkey reported that there was no statistically
significant difference between total direct
medical cost in CAP patients given antibiotics in
accordance with guidelines and not (p=0.311).
But there was an approximate difference of 500
Euro between groups. In addition, the grouping
of subjects and cost analysis were carried out
based on the PSI score. It was also explained
that the most influential factor in total direct
hospital costs was a comorbid disease. Total
direct hospital costs in the high-risk group
according to the TTS CAP guideline, PSI score,
and comorbid have a higher amount than the
low-risk group.™ The test result of differences
antibiotic costs is in line with research in Florida
that there was a significant difference between
the cost of antibiotics in CAP inpatients given
antibiotics according to IDSA and those not
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(p=0.038)."® Previous research in Yogyakarta
also reported that rational use of antibiotic had
lower antibiotic costs compared to irrational.™
However, these studies did not perform any
cost-effectiveness analyses. Another study
showed that LOS affected antibiotic costs
(p<0,001).” The statement is in accordance with
the present study, where patients with
appropriate antibiotic use had shorter median
LOS. This may cause the antibiotic cost can be
reduced to a minimum.

In the present study, it was found that
the appropriate quality use of antibiotics was
more cost-effective since its position in the cost-
effectiveness table was in column G versus
column D for inappropriate quality use of
antibiotics. It was decided that column D, G, H
(dominant columns) indicated a predominant
alternative that should be chosen due to its cost-
effectiveness. Meanwhile, all columns except D,
G, H (dominated columns) showed that
alternative therapy should not be considered as
an option.*

As a limitation of the present study it
should be highlighted that this study only used
retrospective data which researchers only
depended on medical records, the number of
samples was small even though total sampling
methods have been used, the samples have not
been reviewed in terms of severity and have not
paid attention to other factors such as comorbid
diseases, nutritional status, immunity, severity of
disease, and clinical condition of patient.

CONCLUSION

In summary, the appropriate usage of
antibiotics was more cost-effective than
inappropriate.  There was a  significant
differences of LOS between appropriate and
inappropriate group.
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