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ABSTRACT
Introduction: The management of advanced cervical carci-
noma still faces many obstacles in developing countries like 
Indonesia, and this has an impact on the efficacy of treatment 
and delays in treatment. 

 Objective: To compare the cost-effectiveness on advanced cer-
vical carcinoma management between among patients treated 
with fully dosed chemotherapy once every in three weeks, and 
chemoradiation combination therapy in divided doses chemo-
therapy with radiation every week.

Methods: A retrospective study has been done from January 
to December 2014 at Mohammad Hoesin, General Hospital 
in Palembang. There were 105 patients newly diagnosed with 
advanced cervical carcinoma who fulfilled the criteria inclusion 
and divided into two groups; 66 patients were in the chemo-
therapy group and 39 patients were in the chemoradiation group.  
The total cost from diagnosis to treatment was analyzed by 
using activity-based costing (ABC) and cost-effectiveness ratio 
(CER) methods between chemotherapy and chemoradiation.

Result: This study showed that there were  64.76% of patients 
revealed a positive reaction to the chemoradiation and 57.57% 
to the chemotherapy. These differences wsere caused by the 
price of medical devices (62.48 % for chemotherapy, 67.6628% 
for chemoradiation). On the other hand, the operational cost for 
chemotherapy was cheaper than of chemoradiation, 1, 502, 444, 
446 IDR and 1, 591, 510, 404 IDR, respectively. The maintenance 
cost of chemotherapy was lower than the maintenance cost of 
chemoradiation. The total budget of chemotherapy for cervical 
carcinoma management (43, 345, 805) was cheaper than of the 
total budget of chemoradiation therapy (80, 644, 767). The CER 
for chemoradiation is lower than the CER for chemotherapy in 
terms of complete, partial or progressive clinical responses.

Conclusion: It can be concluded that the use of chemoradia-
tion modality was more effective than the use of chemotherapy.
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INTRODUCTION
The facilities and modalities needed in managing and 
treating patients with carcinoma are terribly complex, 
particularly for cervical carcinoma. Not only medicine 
and medication facilities but also chemotherapy and 
radiotherapy modalities play an important role in achiev-
ing the optimum treatment. Unfortunately, those two 
kinds of facilities are limited in developing country. A 
recent report from the World Health Organization, around 
528,000 new cases of cervical carcinoma are found every 
year and it is the top fourth highest rate of cancer after 
breast, colorectal and lung cancers in the developing 
country. Cervical carcinoma is also the top fourth causal 
rank of women death by cancer (266,000 mortality cases 
in 2012) around the world (70% of deaths comes from a 
developing country). In 2007, the total cervical carcinoma 
patients are just around 7.9, and 72% of them are from the 
developing country. It is projected that the human death 
caused by cancer will gradually increase and estimated 
around 12 million deaths in 2030 if only no adequate 
intervention created.1

In Indonesia, the prevalence of cervical carcinoma is 
very high, after cervical uteri cancer and breast cancer. 
Cervical carcinoma is highly interfered women’s life 
either in sort of humanity, economic, or social aspects. 
Generally, Indonesian cervical carcinoma patients who 
are seeking an examination and treatment will be diag-
nosed as advanced cervical carcinoma. The incidence 
of cervical carcinoma in Indonesia is unknown, but it is 
estimated that around 180,000 new cases and the cases 
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are inclining every year while the mortality cases esti-
mated is just about 75% within the first year by the time 
when patients have firstly been diagnosed as cervical 
carcinoma. The death is widely correlated with invasive 
cervical carcinoma and evenly the terminal stage at first 
time diagnosed. 2-5

It has been numerous obstacles in managing of cervi-
cal carcinoma related to facilities and modalities definitely 
affected by the budget, particularly in the advanced cervi-
cal carcinoma. Primarily, chemoradiation is the standard 
modality to treat the advanced cervical carcinoma. In fact, 
Indonesia is lacking in the external and internal radiation 
facilities then there has been a long and numerous queues 
for cervical carcinoma patients to get radiation treatment 
approximately within three to twelve months of waiting. 
Because of that, in the waiting period, cervical carcinoma 
patients sometimes will be given the chemotherapy, but 
this particular activity is still questioned for its effective-
ness. While at Dr M Hoesin General Hospital, Palembang, 
the standard operation procedure for radiotherapy is 
external radiation with cobalt 60 and brachytherapy for 
internal radiation must be referred to the central hos-
pital in Jakarta or will be given the external radiation. 
Unfortunately, the radiotherapy device in Dr M Hoesin 
Palembang General Hospital always breaks down and it 
takes a long time to fix the device in order to find out the 
new source of radiotherapy device.

In terms of lacking facilities, the option for treating 
advanced cervical carcinoma patients at Dr M Hoesin 
General Hospital, Palembang is influenced by many 
factors such as radiotherapy timeline, availability 
of chemotherapy drugs patients, characteristics and 
doctor in charge. Through economic evaluation, it will 
give us the best alternative which shows advantages in 
cost and effectiveness.6,7 Sorenson et al. in his research 
stated the importance of the organization of potential 
devices and nursing care availability in the hospital. 
He also stated that comparing the economic evaluation 
is also crucial.8

This study aimed was to compare the cost-effec-
tiveness from two strategy management of advanced 
cervical carcinoma among patients who treated with 
full dosed chemotherapy once every three weeks versus 
chemoradiation combination therapy in divided doses 
chemotherapy with radiation every week at Dr M Hoesin 
General Hospital, Palembang.

METHODS 

A retrospective study through economic evaluation of 
advanced cervical carcinoma management between 
patients with chemotherapy and chemoradiation therapy 
has been conducted at Dr M Hoesin General Hospi-
tal, Palembang. The populations of the study were all 

cervical carcinoma patients who treated in gynecology 
department and the samples of study are patients with 
advanced cervical carcinoma from January to December 
2014, who met the inclusion criteria: Patients were diag-
nosed with advanced cervical carcinoma and treated at Dr 
M Hoesin General Hospital, Palembang. They have been 
advanced cervical carcinoma management by undergoing 
the carboplatin-paclitaxel chemotherapy in full dosed or 
combination dosed carboplatin chemotherapy-paclitaxel 
in split dosed every week with radiotherapy. 

The protocol study has been approved by the Ethics 
Committee of Medical Faculty, Sriwijaya University 
(321/kptfkrsmh/2016). Data collection was carried out 
by writing all the activities related to variables which are 
being searched in this study. The data could be divided 
into secondary data through many sources such as 
patient’s medical record in Obstetric and Gynecology 
emergency ward, inpatient record, pharmacy, radiology 
and radiotherapy, pathology anatomy and any other 
related departments. The confidentiality of all subject 
identity was guaranteed.

Data Analysis 

The budget was counted by determining the budgets 
component from each of therapy such as investment, 
operational, and maintenance budgets. The price of the 
drug uses the price that engaged in the option of the 
medication while the budget for radiation is counted 
from the fare that has been determined by the hospital. 
Investment budget consists of building, bed, medical 
equipment, and nonmedical equipment. This budget 
could be counted through annualized investment cost 
(AIC).  The operational budget consists of medical equip-
ment budget and medical material, the medical and 
nonmedical salary of the employee, additional expenses 
such as stationary, electricity and water. Maintenance 
budget consists of medical and nonmedical equipment 
maintenance budget. 

The total budget of each alternative could be collected 
by adding all the three kinds of the budget (operational, 
maintenance and investment). Output analysis or effec-
tiveness of each alternative for advanced cervical carci-
noma therapy is calculated through the sum of patients 
treated by two kinds of alternative namely carboplatin-
paclitaxel chemotherapy and combined plaoxin chemo-
therapy each week with radiation. Then, analyzing the 
budgets and effectiveness uses cost-effectiveness ratio 
(CER) for each alternative. The ratio value means the 
comparison between total budget which has to be spent 
and output total of each alternative modality. After that, 
it will be analyzed for its effectiveness (cost-effectiveness 
analysis/CEA). If the ratio of CER is low, then it is the 
most efficient and effective modality.9
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RESULT

The total population of the research was 274,330 outpa-
tients during the period of the study, 5121 of them were 
gynecologic outpatients, 50,430 gynecologic inward 
patients, 6,728 obstetric inward patients, 744,744 having 
laboratory checked, 6,598 radiology checked, 3,204 che-
motherapy, and 10,962 pathology anatomy examination. 
From January to December 2014, there were 188 total 
patients suffered from cervical carcinoma, 172 (91.49 %) 
of them taken therapy for stage II “B: to the fourth stage 
of advanced cervical carcinoma. During the management 
period, several modalities were applied such as chemo-
therapy, radiation, and chemoradiation. Seventy-eight 
(41.49%) patients who underwent the chemotherapy 
treatment while 12 were excluded and 66 patients com-
pleted the chemotherapy scheduled. Forty-one (21.81%) 
patients who underwent the radiotherapy treatment and 
2 were excluded because of loss of complete treatment. In 
the end, only 39 patients reached the final analysis proses 
of the study. The samples of this study were 105 patients 
(66.68%) treated with chemoradiation and chemotherapy.

The assessment of therapy output was done in 3 
months after the therapy. It was found out that a higher 
number of patients who had a complete response was 
for chemoradiation than that of chemotherapy, namely 
76.92% patients for chemoradiation and 57.57% for 
chemotherapy. Partial response was found in 27.27% 
patients with chemoradiation and 22.86% patients with 
chemotherapy. No response (stable disease) patients were 
around 13.64% patients with chemotherapy meanwhile 
progressive responses were just 1.52 % and 3.81% for 
chemoradiation and chemotherapy patients, respectively. 

Patient’s distribution according to the cancer cell 
response of the complete chemoradiation or chemotherapy 
were 68 patients (64.76%) and 13 patients (12.38%) with 
no response and progressive state. Scandurra et al. stated 
that three cyclus of paclitaxel, iphosphamid, and cisplatin 
chemotherapy drugs would give complete response for 
23% patients, the partial response for 61% patients, no 
response for 13% patients, and progressive response for 
2% patients.10 Mise, et al. in his research got 100% complete 
response after giving concomitant chemobrachitherapy 
in advanced cervical carcinoma patients.11 In the end, 
all the cost from three components such as investment, 
operational and maintenance budgets which engaged in 
advanced cervical carcinoma management both chemo-
radiation and chemotherapy were calculated separately.  

In Table 1, it clearly showed that the total budget of 
chemotherapy is lower than the total budget of chemo-
radiation for 1,647,140,590 IDR and 2,419,343,010 IDR 
respectively. The budget for patients with partial response 
could not be assessed because no chemoradiation patient 
gives a response. Meanwhile, the progressive response 

in chemoradiation therapy has a bigger budget than 
the progressive report in chemotherapy meaning that 
chemoradiation is more expensive than chemotherapy 
with a progressive response.

Sensitivity analysis

According to Table 2, it is seen through sensitivity analy-
sis, chemotherapy and chemoradiation toward salary, 
investment, operational, stationery, electricity and any 
other budgets which are not medical budget. From the 
CER value, chemotherapy has a higher value in chemo-
radiation without salary, investment, and maintenance 

Table 2: CER simulation budget for each patient in a different 
modality for treating advance cervical carcinoma according to 
complete clinical responses 

No
Characteristics Modality

Chemotherapy Chemoradiation
1 Complete CER 1.647.140.590 2.419.343.010

100 100
2 CER  without salary 865.090.345 1.224.305.453

52.52 50.60
3 CER without 

investment and 
maintenance budget

862.777.976,9 1.152.922.650

52.38 47.65

4 CER without salary, 
investment, and 
maintenance budget

43.695,2 311.004,6

0,003 0.013

5 CER without 
salary, investment, 
operational, and 
maintenance budget

43.662 310.980

0.0027 0.013

Table 1: Total budget for treating advance cervical carcinoma 
according to clinical response inward patients at Dr M Hoesin 
General Hospital, Palembang in 2014
No Response therapy Chemotherapy Chemoradiation
 I Complete

Total budget 2.860.798.361 3.145.145.914
Clinical response 38 30
Total budget according 
to clinical response

1.647.140.590 2.419.343.010

II Partial
Total budget 2.860.798.361 3.145.145.914
Clinical response 18 6
Total budget according 
to clinical response

780.224.490 483.868.602

III No response
Total budget 2.860.798.361 3.145.145.914
Clinical Response 9 0
Total budget according 
to clinical response

390.112.245

IV Progressive
Total budget 2.860.798.361 3.145.145.914
Clinical response 1 3
Total budget according 
to clinical response

43.345.805 241.934.301
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budget. It means that it is more effective to give chemo-
radiation. If only CER value for chemotherapy is smaller 
without salary, investment, operational, and mainte-
nance budget then chemotherapy would be the most 
sensitive one. This study will show the effective budget 
ratio between advanced cervical carcinoma alternatives, 
chemoradiation compared with chemotherapy.

It is seen in Table 3 that complete clinical response in 
treating advanced cervical carcinoma by chemoradiation 
has lower CER value than chemotherapy has 1.3 and 1.7, 
respectively. It means that chemoradiation is more effec-
tive than chemotherapy for treating advanced cervical 
carcinoma according to clinical response inward patients 
at general hospital of Dr M Hoesin, Palembang in 2014. 
The similar one could be found in partial and progressive 
clinical response.

DISCUSSION

The aim of this research is to know the alternative modali-
ties used for treating advanced cervical carcinoma with 
the most cost-effective and efficient budgets. Because of 
that, the total budget of each modality (chemotherapy 
and chemoradiation) will be assessed. Drummond et al. 
stated bravely that analysis should contain the total cost 
for medical and nonmedical services and the advantage 
of this must be separately analyzed to get the cost for 
clear medical planning.12-13

By knowing the total budget for advanced cervical 
carcinoma management then it will be known the causal 
of high or low budget for each modality and that would 
be the preference to determine the most cost-effective 
therapy so that the hospital could do controlling budget 
and prevent the lost money. This study also needs to find 
out whether the cheaper modality (chemotherapy) will 
give a similar effectiveness of therapy output. It is true 
that the budget for each patient in chemoradiation man-
agement is higher than in chemotherapy management, 
but it is because of the more expensive device invest-
ment for radiation than for chemotherapy that is why 
the effective ratio should be counted. Marino et al. sug-

gested that assessing the budget between conventional 
laparoscopic and robotic in gynecology carcinoma cases 
showed that there is a significant difference between the 
price of robotic and conventional. Robotic management 
spent much more money for investment and maintenance 
budget than the conventional one.14 

The successful treatment for carcinoma is reached if 
patients achieved complete or partial clinical response 
while no response and progressive response are the signs 
of bad treatment, it is obviously seen that CER value 
for chemoradiation is smaller than for chemotherapy 
meaning that chemoradiation is more effective for treat-
ing advanced cervical carcinoma than chemotherapy.

In conclusion, from all the therapy outputs above, 
CER is the best indicator in managing the advanced cer-
vical carcinoma in determining whether the modalities 
have given the most cost-effective budgets compared to 
the success of clinical response of the therapy. The lower 
value of CER value, the better choice that modality or 
the more effective that modality will give in therapy 
response.12,13

According to the CER (Tables 2 and 3), it is known that 
the more effective modality for treating advanced cervical 
carcinoma is chemoradiation and when it comes to drug 
analysis then it will present the most cost-effective budget 
of the drug so that it would increase the efficiency and the 
effective value for the sake of the hospital. O’Reilly et al. 
suggested that there will be two primary approaches for 
economic evaluation according to trial and model. There 
are three types of evaluation that could be considered 
for giving information related to determining the best 
medical services namely budgets of cost-effectiveness, 
cost-utility and cost-benefit analyses.15

Phippen et al. assessed that cost-effectiveness 
in treating advanced cervical carcinoma between 
concurrent gemcitabine and cisplatin followed by 
adjuvant gemcitabine and cisplatin compared to stan-
dard therapy for chemoradiation with cisplatin 41.33 
dollars and 60.9 dollars gemcitabine and the cost-
effectiveness ratio are 50 and 100. Chemoradiation with 
gemcitabine and cisplatin followed by two cyclus of 
adjuvant gemcitabine with cisplatin are more effective 
than chemoradiation standard only with cisplatin.16 
Smith et al. through his assessment towards cost-
effectiveness of “progression-free survival” concurrent 
gemcitabine and cisplatin with radiation and followed 
by gemcitabine and cisplatin adjuvant (RT/GC + GC) 
compared with cisplatin chemoradiation (RT/C) and 
the result is “cost-effectiveness ratio” between RT/GC 
+ GC is higher than RT/C namely 28,637 and 26,853 
respectively, and he concluded that RT/GC+GC is less 
“cost-effectiveness”.17 

Table 3: Cost-effectiveness ratio for treating advanced cervical 
carcinoma according to clinical response inward patients of Dr M 
Hoesin General Hospital, Palembang in 2014

Therapy 
response Chemotherapy Chemoradiation

Response Budget CER Budget CER
1 Complete 1647140590 1.7 2419343010 1.3

2 Partial 780224490 18 483868602 6
3 No response 390112245 7.3 0
4 Progressive 43345805 65 241934301

31451459143
13

Total 2860798361 3145145914
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When choosing the treatment for carcinoma patient, 
it is an important thing to consider several criteria to 
analyze the effectiveness and best cost comparison for 
the limited facilities and budget through identifying the 
therapy output of the patient. According to this consider-
ation, chemoradiation would be the best choice. Perri et 
al. on his research stated that deferring the primary treat-
ment in cervical carcinoma patient because of conserving 
the fertility or ovarian function, in fact, it does not affect 
significantly the survival rate of patients and this matters 
influenced by several factors such as stage, histopatho-
logical result, and involvement of lymphadenopathy.18 
Chemotherapy as primary therapy in advanced cervical 
carcinoma of Dr M Hoesin General Hospital, Palembang 
is emerged because of facilities limitation that pushes 
patients to wait for a long time period before they got 
chemoradiation.

Just because Perri et al. research resulted in the most 
effective management is chemoradiation, then patients 
of Dr M Hoesin General Hospital, Palembang will still 
undergo the chemoradiation treatment even they have 
to wait for the schedule.18  Meanwhile, Hoch et al. stated 
based on his research that clinician must be certain for the 
importance of therapy output  by not leaving the economic 
evaluation, in fact, the new treatment could have the more 
expensive or more effective in terms of cost of therapy.19

CONCLUSION
It can be concluded that chemoradiation therapy is 
more cost-effective than chemotherapy because the CER 
value of chemoradiation is lower than of chemotherapy 
for patients treated at Dr M Hoesin General Hospital 
Palembang.
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