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COST-EFFECTIVENESS ANALYSIS ON
SPINAL ANESTHESIA VERSUS

LOCAL ANESTHESIA PLUS SEDATION
FOR LOOP COLOSTOMY CLOSURE
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Manlio Basilio SPERANZINI', Luis Cesar FERNANDES* and Delcio MATOS*

ABSTRACT - Context - Studies in the area of health economics are still poorly explored and it is known that the cost savings in this
area is becoming more necessary, provided that strict criteria. Objective - To perform a cost-effectiveness analysis of spinal anesthesia
versus local anesthesia plus sedation for loop colostomy closure. Methods - This was a randomized clinical trial with 50 patients
undergoing loop colostomy closure either under spinal anesthesia (n = 25) or under local anesthesia plus sedation (n = 25). The
duration of the operation, time spent in the post-anesthesia recovery room, pain, postoperative complications, length of hospital stay,
laboratory and imaging examinations and need for rehospitalization and reoperation were analyzed. The direct medical costs were
analyzed. A decision tree model was constructed. The outcome measures were mean cost and cost per local and systemic postoperative
complications avoided. Incremental cost-effectiveness ratios were presented. Results - Duration of operation: 146 = 111.5 min. vs 105
+23.6 min. (P =0.012); mean time spent in post-anesthesia recovery room: 145 = 110.8 min. vs 36.8 = 34.6 min. (P<0.001). Immediate
postoperative pain was lower with local anesthesia plus sedation (P<0.05). Local and systemic complications were fewer with local
anesthesia plus sedation (P = 0.209). Hospitalization + rehospitalization: 4.5 = 4.1 days vs 2.9 + 2.2 days (P<0.0001); mean spending
per patient: R$ 5,038.05 vs 2,665.57 (P<0.001). Incremental cost-effectiveness ratio: R$ —474.78, indicating that the strategy with local
anesthesia plus sedation is cost saving. Conclusion - In the present investigation, loop colostomy closure under local anesthesia plus
sedation was effective and appeared to be a dominant strategy, compared with the same surgical procedure under spinal anesthesia.
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INTRODUCTION

The use of colostomies started to spread from the
time of the Second World War onwards. Surgery for
colostomy reversal is not free from complications and
is performed using a variety of anesthetic techniques®”

Two studies on loop colostomy closure under local
anesthesia plus sedation have been conducted™ 9. It
was concluded that this method is effective and safe,
but there was no mention of the costs.

Rationalization of healthcare costs is technically
challenging and has the aim of achieving an
optimized relationship between financial resources
and results®. Studies on the costs of disease began
in the 1960s with the work by Dorothy Rice®?,
and these costs were defined as direct, indirect or
intangible!®. Direct costs result from interventions;
indirect costs relate to productivity losses, mortality
or incapacitation; and intangible costs relate to
psychological overload® ¥,
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A full economic evaluation analysis in healthcare
can use one of the following methodologies: cost-
minimization analysis, cost-effectiveness analysis,
cost-utility analysis or cost-benefit analysis. Cost-
effectiveness analysis has been most commonly used in
the evaluation of competing strategies in the healthcare
sector. In this, costs and consequences are expressed
in costs per unit of health outcome®.

Based on the results from the studies on loop
colostomy closure under local anesthesia plus sedation,
and with the lack of cost analysis studies and the
increasingly evident importance of such studies, a
cost-effectiveness analysis of local anesthesia plus
sedation versus spinal anesthesia for loop colostomy
closure was proposed.

METHODS

A cost-effectiveness analysis was carried out on the
data from a randomized clinical trial on 50 patients in
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whom a loop colostomy was reconstructed either under spinal
anesthesia (n = 25) or under local anesthesia plus sedation
(n = 25) at the “Mandaqui Hospital” Complex, Sao Paulo,
SP, Brazil between June 2005 and June 2006. The study was
coordinated by the post-graduated course of the Discipline
of Surgical Gastroenterology of the Department of Surgery,
Federal University of Sao Paulo — Escola Paulista de Medicina
(UNIFESP-EPM). This study was approved by the Research
Ethics Committees of the institutions involved. All the patients
read and signed the informed consent statement.

Patients were excluded if they presented hypersensitivity
to local anesthetics, psychiatric disorders, obesity (BMI
>30 kg/m?), age less than 16 years, paracolostomy hernias,
coagulopathy and use of anticoagulants.

The cases were randomized by computer and the breaking
of the secrecy of allocation was only done when the patient
was already in the operating room. The groups thus formed
were considered to be homogenous (Table 1). The patients
underwent a preoperative clinical evaluation and all of them
underwent colonoscopy, mechanical intestinal preparation
and antibiotic prophylaxis.

TABLE 1. Comparison between the patients’ characteristics

Sample variables Spinal anesthesia Local anesthesia P
Age 35 (x16.2) 35 (x 13.6) NS
Gender (M:F) 22.3 23.2 < 0.925
BMI (kg/m?) 234 (x2.5) 24 (£ 2.7) <0.720
ASA < 1.000
1 20 19

11 5 6

Mean length of time with 12,5 13.8 NS
colostomy (months)

Segment brought to exterior NS
Transverse colon 9 8

Sigmoid colon 16 17

Using Student’s # test

The group that underwent local anesthesia received
midazolam endovenously (0.03 mg/kg), 10 minutes before
the operation. For the local anesthesia plus sedation, 2%
lidocaine and 0.5% bupivacaine were used. The surgery was
monitored by a single anesthesiologist and the operative
technique was standardized. The postoperative follow-up
lasted for 30 days.

Study variables

The main objective was to conduct a cost-effectiveness analysis
on colostomy closure under spinal anesthesia compared with
the same procedure under local anesthesia plus sedation. The
presence of local and systemic postoperative complications was
selected as the outcome measure for conducting the economic
analysis. The following preoperative factors were evaluated:
pre-anesthetic sedation, time spent in the operating room, local
anesthetic, materials used, conversion or supplementation of the
anesthetic technique and pain (analyzed using a visual analog
scale, VAS). The following postoperative factors were evaluated:
time spent in the post-anesthesia recovery room, analgesics
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used, solutions for intravenous hydration, reintroduction of
diet, local and systemic postoperative complications, length of
hospital stay, rehospitalization and postoperative examinations
(laboratory and imaging).

Cost analysis

This was performed from the perspective of the healthcare
system. The direct medical costs were taken into consideration:
costs of hospitalization, operating room, post-anesthesia recovery
room, complementary treatment and products. Costs were
presented in Reais (Brazilian currency) of 2005. Like in other
studies® 7 11:12.15:19.20.29 'the intangible costs were not included.

Analysis of direct medical costs

Because the preoperative procedures were inherent to both
techniques, their costs were not evaluated. A spreadsheet
for fund transfers from the public network of the State of
Sao Paulo to hospitals administrated by social healthcare
organizations relating to the first quarter of 2005 was used
for the cost analysis.

Analysis performed and cost indicators for the study
The cost calculations for the two anesthetic techniques
were performed using the macrocosting technique.

Total cost of the colostomies using spinal
anesthesia

Total amount spent by the public health system for
colostomy closure under spinal anesthesia.

Mean cost per colostomy using spinal anesthesia
Mean amount spent by the public health system for
colostomy closure under spinal anesthesia:
Direct (medical) costs + total number of patients treated
using spinal anesthesia.

Total cost of the colostomies using local anesthesia
plus sedation

Total amount spent by the public health system for
colostomy closure under local anesthesia plus sedation.

Mean cost per colostomy using local anesthesia
plus sedation:
Mean amount spent by the public health system for
colostomy closure under local anesthesia plus sedation:
Direct (medical) costs + total number of patients treated
using local anesthesia plus sedation.

Cost-effectiveness analysis

A decision tree was developed using the Excel software (2000
edition; Microsoft) and the TreeAge Pro Suite 2007 (TreeAge
Software Inc., Williamstown, MA), to estimate the costs and
benefits associated with the two techniques (Figure 1).

The patients’ outcomes were listed according to the
method used.

The incremental cost-effectiveness ratio (ICER) was
calculated as the difference in costs between local anesthesia
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Without complications Cure 4
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With complications : ‘
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?
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{ <]
Clinical treatment _~ Cure
Headache - <1
Spinal anesthesia Blood patch  Cure
) <
Hematoma Clinical treatment _~ Cure 4
With complication )
[ Comprcanions Subooclusion Clinical treatment .~ Cure 4
Urine retention Probing _ Cure
3 <]
\Flslula Surgical treatment . Cure 4

FIGURE 1. Decision tree for spinal anesthesia versus local anesthesia plus sedation

plus sedation and spinal anesthesia, divided by the difference
in health outcomes between the use of local plus sedation
and spinal anesthesia. The cost difference was divided by the
number of complications avoided.

Cost of local anesthesia plus sedation — Cost of spinal anesthesia

ICER =

No. of complications with local plus sedation — No. of complications with spinal

Statistical analysis

Student’s ¢ test'® and the Mann-Whitney test®? were
applied to the cost analysis on the study data. The statistical
significance level for rejection of the nullity hypothesis was
set at 0.05 or 5% (o <0.05) and values considered significant
were highlighted.

RESULTS

While observing the “intervention-to-treat” principle,
25 patients were analyzed in the group that received spinal
anesthesia and 25 in the group that received local anesthesia
plus sedation. The analysis on the sample, mean duration of
the operation, local and systemic intercurrences, intraoperative
pain and conversion or supplementation of the anesthetic
technique is shown in Tables 1 and 2.

TABLE 2. Intraoperative variables compared between the two study groups

Spinal anesthesia Local anesthesia P
Intraoperative variables
Duration (min.) 122 (£32.3) 104 (23.1) 0.034%*
Local intercurrences 3 0 <0.001*
Systemic intercurrences 4 1 0.1239
Anesthetic conversion 3 0 <0.001*
Intraoperative pain 1.6 (1.6) 1.5 (£2.0) 0.439%

q Fisher's exact test
* Mann-Whitney test

Both groups had one case of local complication (4.0%),
consisting of wound hematoma. Systemic complications
occurred in 28.0% (7/25) of the patients in the group using
spinal anesthesia: a) four patients (16%) with complications

v. 47 — no.2 — abr.[jun. 2010

Arg Gastroenterol

from the anesthetic technique, of whom three had post-puncture
headache and one presented urine retention; b) three patients
(12%) with complications from the surgical procedure, of whom
two evolved with intestinal subocclusion and one presented
dehiscence of the anastomosis. There were complications in
two patients (8.0%) in the group using local anesthesia plus
sedation, who both presented intestinal subocclusion. There
was no mortality and no statistical difference (Table 3).

TABLE 3. Postoperative variables compared between the two study groups

Spinal anesthesia Local anesthesia P
Postoperative variables
Pain on first postoperative day 3.0 (x2.7) 1.0 (x2.7) 0.002%*
Postoperative complications 8 3 0.2099
Hospital stay (days) 3.8 (£3.7) 2.6 (x1.2) 0.001*
Rehospitalization 4 1 0.1749
Hospital stay with 4.5 (£4.0) 2.8 (x1.9) 0.001%*

rehospitalization (days)

q Fisher's exact test
* Mann-Whitney test

There was a statistical significant difference with regard
to the use of the operating room, post-anesthesia recovery
room and ward (Table 4)

The patients who required laboratory tests and imaging
examinations were listed and the costs were summed (Table 5).

The total amounts spent using the two techniques are
listed in Table 6.

Comparison of the cost-effectiveness of the two
anesthetic strategies

Loop colostomy closure under local anesthesia plus sedation
was a cost saving strategy. It provided lower costs than the
spinal anesthesia technique with better effectiveness (Table 7).

DISCUSSION

Patients who were under 16 years old were excluded from
this study. Nevertheless, the sample in this study had a relatively
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TABLE 4. Time and amount spent in operating room, post-anesthesia recovery room (PARR) and ward

Duration of operation Cost of operating

Time spent in PARR

Cost of hospital stay

Anesthesia (min) room (RS) (min) Cost of PARR (R$) Hospital stay (days) ®RS)
Spinal 3,668 (58.2%) 45,703.28 (58.3%) 3,640 45,354.40 (79.8%) 113 (60.4) 33,857.06 (60.4%)
Local 2,627 (41.7%) 32,732.42 (41.7%) 920 11,463.20 (20.2%) 74 (39.6) 22,171.88 (30.6%)

Cost of surgical center per minute = R$ 12.46

Mann-Whitney tese: P = 0.012 (duration of operation)/P’ = 0.012 (amount spent)
P=0.001 (time spent in PARR) and P=<0.001 (amount spent)

Mean cost per day of the clinical-surgical ward = R$ 299.62

Mann-Whitney tese: P = 0.001 (hospical scay) and P = 0.001 (amount spent)

TABLE 5. Expenditure on postoperative laboratory tests and imaging examinations, according to anesthetic method

Examination Cost (R$) Spinal anesthesia Total (R$) Local anesthesia Total (R$)
Hemogram 4.85 19 92.15 3 14.55
Blood glucose 4.85 19 92.15 3 14.55
Sodium 4.85 19 92.15 3 14.55
Potassium 4.85 19 92.15 3 14.55
Urea 4.85 19 92.15 3 14.55
Creatinine 4.85 19 92.15 3 14.55
Gasometry 4.85 2 9.70 - -
Total cost 562.60 (86.6%) 87.30 (13.4%)
Chest x-ray 19.98 3 59.94 1 19.98
Abdominal x-ray 19.98 12 239.76 1 19.98
Abdominal ultrasound 29.58 1 29.58 - -
Abdominal CT scan 144.65 1 144.65 1 144.65
Total cost 473.93 (72%) 184.61 (28%)
Mann-Whitney test: P = 0.284 (laboratory tests) and P = 0.312 (imaging examinations)
The tests performed postoperatively were dependent on the complications presented and were not done routinely in cases with good evolution
TABLE 6. Total and mean expenditure according to anesthetic method
Type Surgical center PARR Ward Lab. Imaging Total Mean expenditure
Spinal 45,703.28 45,354.40 33,857.06 562.60 473.93 125,951.27 5,038.04 (65.3%)
Local 32,732.42 11,463.20 22,171.88 87.30 184.61 66,639.41 2,672.77 (34.7%)
Student’s / test (P<0.006)
TABLE 7. Cost-effectiveness
Strategy Cost Incremental cost Effectiveness ;Z.Zi:::z;i CIE ICER
Local anesthesia R$ 2,672.7 22 R$ 121
Spinal anesthesia R$ 5,038.0 R$ 2,372.9 17 -5 R$ 296 Dominant

ICER = incremental cost-effectiveness ratio

low mean age, and this may correlate with the high proportion
of cases originating from trauma, i.e. victims of urban violence.
The Mann-Whitney test found that the characteristics of
the two groups analyzed were homogeneous (Table 1), thus
demonstrating the efficiency of the randomization. The stomas
were closed late, after 12.5 to 13 months on average, because
some patients had been operated in other hospitals

Clinical analysis

The mean duration of surgery with P = 0.034 in favor
of the group under local anesthetic may be explained by the
fact that the initial infiltration of 50% of the total volume
caused intumescence in the tissue, thus favoring dissection.
Wong et al.?” concluded that operations lasting more than
120 minutes would increase the morbidity.

In procedures involving local anesthesia plus sedation, it
is important to evaluate the intraoperative pain®. The levels
found among this sample were low in both groups, thus
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demonstrating that in this respect, the two methods were
equivalent and equally effective (Table 2).

Complications were adopted as the primary outcome
measurement for incremental ratios and were an important
question. Such complications are feared and, without careful
analysis when comparing these items, it is impossible to
carry out cost analysis in an ethical manner. Although the
postoperative complication rate in the group under spinal
anesthesia was greater, it was not significantly different (P
= 0.209). Laboratory tests and imaging examinations were
performed according to the complications presented. Since
the group of patients who underwent surgery under spinal
anesthesia had greater numbers of complications, they
consequently generated a higher demand for such tests. Patients
without postoperative complications did not routinely undergo
these tests. Although the difference between the groups in
this respect did not reach statistical significance (P = 0.284
and P =0.312), respectively, this caused a difference in costs.
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There was no mortality. The results from the present
sample can be considered superior to those obtained by
Cantele et al.©©, who had 3 cases of dehiscence of anastomoses,
2 of infection of the operative wound and 1 of intestinal
obstruction, among 14 cases operated. Abreu et al. !V observed
a complication rate of 9.6%.

The hospital discharge is important in cost analysis. The
clinical parameters defined for hospital discharge have to be
respected, and this was rigorously followed in the present
study. When the rehospitalization data were included, the
overall length of hospital stay was higher in the group under
spinal anesthesia, to 4.5 days, versus 2.9 days for the group
under local anesthesia plus sedation (P<0.001).

Using local anesthesia, Cantele et al.® reported that the
mean hospital stay after the operation was 9 days, while
Abreu et al.!h observed that it was 4 days.

Economic analysis

Health-related economic analysis for any intervention, whether
it is clinical or surgical, only has meaning if this intervention is
effective(!’-2, This concept needs to form the basis for all studies
of this nature. In the present study, every care was taken to prove
the efficacy of the method and the cost-effectiveness economic
analysis was proposed from this starting point.

Economics has always had a difficult relationship with
the field of healthcare. The latter has concentrated on
individualistic ethics, according to which, “health has no
price”. Despite these mismatches, economics and healthcare
have gradually become interlinked, and systematic study and
research applied to operational strategies within the healthcare
sector have given rise to Health Economics. Fund shortages
in this sector have made such studies inevitable.

A randomized clinical trial was the basis for this cost-effectiveness
analysis. A study of this nature, with good methodology, is the
basis for carrying out cost-effectiveness economic analysis with
an impact on the field of health economics. Scientific evidence
about the beneficial effect of the technology is essential for
economic evaluations of cost-effectiveness type® '),

Drummond et al.® identified the key elements and the
methodological characteristics that should be found in
well-executed economic evaluations. This cost-effectiveness
analysis presented most of them.

The present clinical trial contained certain exclusion
criteria. Nonetheless, it was judged that these were not so
all-embracing as to characterize the study group as a sample
that would be unrepresentative of the population.

With regard to effectiveness, it needs to be borne in mind
that the clinical trials from which estimates of the benefits
from technology are often made are almost always carried
out under ideal or near-ideal conditions of use. Thus, cost-
effectiveness analysis often measures cost-efficacy®. This is
not a serious problem if the alternatives compared involve
technologies or procedures that are relatively simple. There
are examples of other studies that have proceeded in this
manner, with good results and apt papers® & 1213.19.20.29)

Direct costs result from interventions, and the present study
was developed with this focus. Five basic variables were used
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in relation to economics: the expenditure on the operating
room, post-anesthesia recovery room, clinical-surgical ward,
laboratory tests and imaging examinations.

To calculate these amounts separately, the basis was the
spreadsheet of fund transfers to hospitals within the public
network of the State of Sao Paulo that are administrated by
social healthcare organizations, relating to the first quarter
of 2005. The arithmetic mean for the 14 establishments
included was used.

The costs of laboratory tests and imaging examinations
performed after the operation were calculated for both
groups. In cases with good evolution, such examinations are
not routinely performed. If they are performed, this is an
indication that the case is not evolving satisfactorily.

After calculating the expenditure relating to the two
anesthetic methods, explanatory tables of absolute values and
statistical analyses were produced. At this moment, some idea
of possible differences could already be discerned. Since this
was a cost-effectiveness analysis, incremental ratios needed to
be calculated. These were able to demonstrate the potential
cost-effectiveness of the procedure carried out under local
anesthesia plus sedation, compared with the same procedure
under spinal anesthesia. A decision tree was also developed:
this would indicate not only the likelihood of success for each
alternative, but also the interventions corresponding to each
alternative. The latter would have the potential to change the
state of health, thereby triggering new costs® 29,

The results achieved in the present study clearly favored
the procedure of colostomy closure under local anesthesia
plus sedation. It is believed that the main factors leading
to this result were the questions of shorter post-anesthesia
recovery room use and duration of hospitalization. The first
of these can be explained by the fact that the patients operated
under local anesthesia stayed in that sector for much shorter
times, and some of them were even sent directly to the ward.
The post-anesthesia recovery room is a high-cost hospital
sector, given all the supplies and equipment that are used
there. With regard to the total duration of hospitalization,
this is associated with the fact that, after the procedure under
local anesthetic, patients are able to start walking again at
an carlier stage and intestinal transit is reestablished more
rapidly, thereby shortening the length of hospital stay.

Well-designed randomization and breaking the secrecy of
allocation at the ideal moment certainly help to reduce the possible
bias in the study. The presence of postoperative complications is
expected with surgical treatment and cannot be predicted. They
could have occurred and did occur in both groups.

With regard to the source for the calculations of the costs
relating to the procedures, the table of fund transfers of the
government of the State of Sdo Paulo is an official document
that guides fund transfers to State hospitals that are managed
by social healthcare organizations. This is a current trend
for public healthcare establishments. This source of cost
calculation was chosen because this study was conducted
among patients in public hospitals of the State of Sao Paulo.

There are few scientific studies in the literature comparing
the two anesthetic methods used for this type of procedure®®.
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Such studies combined with cost analysis are even rarer,and  when compared with the same surgical procedure under

thus the present study has a relatively novel “status”. spinal anesthesia.
The importance of health economics is evident. Unlike
CONCLUSION developed nations, which have been using it for some time,
in this country, this is still just beginning.
Loop colostomy closure under local anesthesia plus This study opens up the prospect of further coverage of this

sedation was effective and appeared to be a dominant strategy  topic, complementing it with data on the impact of this treatment.
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associada a sedagdo para o fechamento de colostomia em alga. Arq Gastroenterol. 2010;47(2):159-64.

RESUMO - Objetivo - Analise de custo-efetividade entre fechamento de colostomia em alga sob raquianestesia versus anestesia local associada a sedagao.

Meétodos - Ensaio clinico randomizado com 50 pacientes para fechamento de colostomia em alga, sob raquianestesia (n = 25) e sob anestesia local com
sedagao (n = 25). Avaliaram-se tempo operatorio e de sala de recuperagao pos-anestésica, dor, complicagdes pds-operatdrias, tempo de internagao,
exames laboratoriais e de imagens, reoperagoes e reinternagdes. Foi feita analise de custos diretos médicos. A medida de desfecho foi: complicagdes
pos-operatorias locais e sistémicas. Aplicaram-se razao incremental e arvore de decisdo. Resultados - Tempo operatédrio (146 = 111,5 min vs 105 =
23,6 min; P = 0,012), tempo médio de sala de recuperagao pods-anestésica (145 = 110,8 min vs 36,8 = 34,6 min, P<0,001). Dor no pos-operatorio
imediato em favor da anestesia local (£<0,05). Complicagdes pos-operatorias locais e sistémicas (P = 0,209) em favor da anestesia local. Internacgao
+ reinternagdes (4,5 = 4,1 dias vs 2,9 = 2,2 dias; P<0,0001), valor médio gasto por paciente (R$ 5.038,05 vs R$ 2.665,57; P<0,001). Razdo de custo-
efetividade: -R$ 474,78, indicando que a estratégia ¢ dominante. Conclusdo - Na presente investigagao o fechamento de colostomia em alga sob anestesia
local associada a sedagao foi eficaz e apresentou boa relagao de custo-efetividade em relagdo ao mesmo procedimento cirurgico sob raquianestesia.

DESCRITORES - Colostomia. Anestesia local. Raquianestesia. Sedag¢ao consciente. Custos e analises de custo.
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