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abstract

PURPOSE Adjuvant use of Neutral Argon Plasma (PlasmaJet Surgical Device) during cytoreductive surgery (CRS)
for advanced-stage epithelial ovarian cancer improves surgical outcomes. The aim of this study is to examine the
costs of adjuvant use of the PlasmaJet during surgery compared with conventional CRS in advanced-stage
epithelial ovarian cancer.

MATERIALS AND METHODS The patients were randomly assigned to surgery with or without the PlasmaJet.
Analysis of the intra- and extramural health care costs was performed. Costs were divided into three categories:
costs of the diagnostic phase (T1), inpatient care up to discharge including costs of surgery (T2), and outpatient
care including chemotherapy until 6 weeks after the last cycle of chemotherapy (T3).

RESULTS Overall, 327 patients underwent CRS (surgery with PlasmaJet: n = 157; conventional surgery:
n = 170). The mean total health costs were significantly higher for CRS with adjuvant use of PlasmaJet
compared with conventional CRS (V19,414 v V18,165, P = .017). Costs are divided into costs of the di-
agnostic phase (V2,034 vV1,974, P = .890), costs of inpatient care (V10,956 vV9,556, P = .003), and costs
of outpatient care (V6,417 v V6,628, P = .147).

CONCLUSIONMean total health care costs of the use of PlasmaJet in CRS were significantly higher than those for
conventional CRS. This difference is fully explained by the additional surgery costs of the use of PlasmaJet.
However, surgery with the use of the PlasmaJet leads to a significantly higher percentage of complete CRS and a
halving of stomas. A cost-effectiveness analysis will be performed once survival data are available (funded by
ZonMw, Trial Register NL62035.078.17).
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INTRODUCTION

Ovarian cancer is the eighth most occurring cancer in
women, with, in 2020, almost 314,000 new cases and
more than 207,000 deaths worldwide.1 Conventional
treatment for advanced-stage epithelial ovarian can-
cer (EOC) consists of a combination of chemotherapy
and cytoreductive surgery (CRS). Completeness of
CRS is the most important independent prognostic
factor for survival.2-5 In recent years, various addi-
tional diagnostics and treatment options have been
added to the standard policy. One of the additional
options during surgery is the possibility to use Neutral
Argon Plasma (PlasmaJet Surgical Device of Plasma
Surgical, Inc, Roswell, GA), which increases the
number of complete cytoreductions.6 Even previous
studies showed that the adjuvant use of the PlasmaJet
during CRS for advanced-stage EOC resulted in a
significantly higher percentage of complete CRS
compared with conventional treatment without the
use of the PlasmaJet.7-10

The costs of treatment of advanced-stage ovarian cancer
can range from V20,000 for only surgery up to V200,
000 and even higher for treatment with both surgery and
chemotherapy.11 A study that was performed by an
insurance company in the United States estimated the
mean cost of care during the first year after diagnosis of
ovarian cancer at approximately V55,000.12 Koole
et al13 performed a cost-effectiveness study in the
Netherlands, which focused on the use of hyperthermic
intraperitoneal chemotherapy (HIPEC) during surgery
for advanced-stage EOC, reporting costs of approxi-
mately V70,000, which comprises all costs from diag-
nosis to recurrent disease. Costs of surgery with the
PlasmaJet, however, have not been studied before.

The health care system in the Netherlands is managed
by the government and supplemented by nonprofit
health insurance companies. All residents are entitled
to have a basic insurance package regardless of their
income. In addition, employees and the self-employed
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contribute to the Dutch health care costs depending on
their company and income.

The Dutch health insurance entitles to free medical
treatment in the Netherlands. Care for ovarian cancer in-
cluding CRS and chemotherapy is fully reimbursed.

The hospitals negotiate individually with the insurers about
the rates of their health care products for each year. These
health care products consist of a diagnosis-treatment
combination. Agreements by the Dutch Healthcare Au-
thority, the rate table for health care products, and other
health care products lead to a declaration system and
determine the reimbursed costs for specialist medical care
in the Netherlands.

When a new product is added to a treatment, the costs are
for the hospital unless otherwise has been negotiated with
the Dutch Healthcare Authority.

With the current knowledge that surgery with the use of the
PlasmaJet improves surgical outcomes and hypothetically
leads to longer survival, it is important to determine the
increase of operative costs.

The aim of this study is to examine the total medical costs of
adjuvant use of the PlasmaJet compared with conventional
CRS in patients with advanced-stage EOC.

MATERIALS AND METHODS

Patient Data

A cost analysis was performed in a population of women
with advanced-stage EOC, who were included in the Pla-
ComOv study. This multicenter randomized controlled trial
in the Netherlands investigated whether the use of the
PlasmaJet Surgical Device compared with conventional
CRS increased the rate of a successful cytoreduction in
women with advanced-stage EOC.14

The PlaComOv study was approved by the Medical
Ethical Committee of the Erasmus Medical Center, the
Netherlands, METC 2017-500, NL62035.078.17, on
November 20, 2017.

The study was performed according to the standards
outlined in the Declaration of Helsinki. All patients provided
written informed consent.

Patients were randomly assigned into two groups: CRS with
the use of the PlasmaJet (intervention) or conventional CRS
(control). All surgeons (gyneco-oncologists) had experience
in performing CRS, and all were trained in the use of the
PlasmaJet device in 11 hospitals. In other two hospitals,
patients could only be randomly assigned for this study, but
no surgery was performed for ovarian cancer.

Inclusion and Exclusion Criteria

Patients with advanced-stage EOC, fallopian tube or peri-
toneal carcinoma International Federation of Gynecology
and Obstetrics (FIGO) stage IIIB-IV who underwent both
CRS and chemotherapy, were eligible for inclusion in this
cost analysis. The surgical procedure was either primary
CRS or interval CRS. Actual inclusion in the study was
decided on if advanced-stage EOC (FIGO stage IIIB-IV) was
diagnosed before or during surgery. According to the
intention-to-treat principle, patients with proven FIGO stage
IIIB-IV EOC who underwent surgery with the intention to
perform CRS, but in whom surgery was discontinued be-
cause of unresectable disease, remained in the study.

Patients with a nonepithelial, borderline ovarian tumor and
ovarian metastasis of another primary tumor were
excluded.

Diagnostics and Treatment

Diagnostic tests for EOC consisted of physical examination
and transvaginal ultrasonography. Furthermore, laboratory
research including serum measurement of cancer antigen-
125 (CA-125) and carcino-embryonic antigen was
achieved, a computed tomography (CT) scan of thorax/
abdomen was performed, and, if possible, histologic biopsy
was taken.

Patients who met radiologic criteria for nonresectable
disease or were diagnosed with FIGO stage IV disease were
scheduled for interval CRS and received three courses of

CONTEXT

Key Objective
What will be the difference in costs in the case of adjuvant use of PlasmaJet during cytoreductive surgery compared with

conventional care for advanced-stage ovarian cancer?
Knowledge Generated
The total medical costs in the intervention groupwere significantly higher than the costs in the control group (V19,414 v V18,165;

P = .017). This significant difference is fully explained by the additional surgery costs of the use of PlasmaJet and not due to an
increase in hospitalization or complications.

Relevance
Insight into the extra costs is necessary to be able to weigh them against the social and financial benefits of the adjuvant use of

the PlasmaJet in terms of savings through fewer colostomies and an increase in quality of life.

2 © 2022 by American Society of Clinical Oncology

Nieuwenhuyzen-de Boer et al

Downloaded from ascopubs.org by 80.57.15.143 on October 18, 2022 from 080.057.015.143
Copyright © 2022 American Society of Clinical Oncology. All rights reserved. 



neoadjuvant chemotherapy.15,16 In the case of radiologic
tumor regression or stable disease on a CT scan after three
cycles of chemotherapy, patients were eligible for
interval CRS.

Diagnostic laparoscopy was performed if the feasibility of
surgery was unclear.

The standard chemotherapy regimen consisted of six cy-
cles of carboplatin and paclitaxel with a duration of 3 weeks
for each cycle.5 In primary CRS, all six cycles were given
after surgery. In interval CRS, three cycles were given
before surgery and three cycles after surgery.

HIPEC was introduced in the Netherlands in 2019.17 From
2019, all patients age ≤ 75 years with FIGO stage III EOC
who underwent interval CRS were eligible to receive an
additional HIPEC procedure after complete or optimal CRS.

Cost Calculations

Medical costs from the first appointment at the outpatient
clinic up to 6 weeks after the end of the last cycle of
chemotherapy as first-line treatment were calculated by
multiplying volumes of health care use with the corre-
sponding unit prices. A comparison was made between
costs of CRS using the PlasmaJet surgical device versus
conventional surgery without the PlasmaJet. Total medical
costs consisted of three categories: costs of the diagnostic
phase (T1), inpatient care to discharge including costs of
surgery (T2), and outpatient care including chemotherapy
(T3). A detailed overview of the cost categories is given in
Appendix Table A1.

Total costs of surgery using the PlasmaJet and conventional
CRS without the PlasmaJet were calculated on the basis of
detailed measurement of labor investments, equipment,
housing, and overhead. Costs per hour of labor by health
care suppliers were estimated on the basis of salary
schemes of hospitals. Equipment costs included costs of
depreciation and maintenance costs of the PlasmaJet
device and were based on an economic life expectancy of
10 years. The cost of a PlasmaJet handpiece is only in-
cluded if the PlasmaJet has been used during CRS.

Total medical costs per patient consisted of total inpatient
and outpatient health care costs. Inpatient care included
total costs of surgery using either the PlasmaJet or con-
ventional surgery and costs of care up to hospital discharge,
including costs related to a colostomy, diagnostic activities
(eg, CT scan and laparoscopy), and postoperative care in
the hospital or rehospitalization within 30 days after sur-
gery. Costs of outpatient care included home care and costs
of chemotherapy during day treatment. Costs were ana-
lyzed from a health care perspective, meaning that societal
costs, such as productivity costs, were not taken into
account.

Extramural health care use was retrieved from case report
forms. Unit prices of the most relevant cost items were
determined by following the microcosting method, in which

a detailed inventory andmeasurement of all resources used
are made.18 For instance, duration of surgery was mea-
sured to determine costs of health personnel spend on the
intervention. Costs of stay at a hospital were determined
using the cost manual.19 A distinction in cost price was
made for general and university hospitals. We chose not to
invest much time and effort in exploring costs that were
unlikely to make any difference to the study results because
they were low in price and volume.20 In the Netherlands, a
detailed fee-for-service registration system is used for the
reimbursement of medical interventions and diagnostic
procedures. Costs were calculated in the European cur-
rency (Euro) and corrected for inflation for the year 2020.

Sensitivity Analysis

Since 2019, HIPEC treatment became common practice in
patients with FIGO stage III ovarian cancer age ≤ 75 years
who undergo interval CRS. Therefore, we performed a
sensitivity analysis adding costs of HIPEC to this group,
even when HIPEC was not actually applied, to provide a real
estimation of current costs of patients with ovarian cancer.

Statistical Analysis

Analyses were performed using an intention-to-treat ap-
proach to express the real clinical situation of CRS. Patient
characteristics on a categorical level were compared be-
tween the intervention and control group using the χ2 test.
Continuous variables were compared using the Mann-
Whitney U test. A P value of , .05 was considered sta-
tistically significant.

The total expenditures were reported as means with
standard deviation for the diagnostic phase, inpatient costs,
and outpatient costs. Differences in costs between the
intervention and control group were compared using the
Mann-Whitney U test since costs were not normally dis-
tributed. No correction for multiplicity was applied since
analyses were of exploratory nature. All analyses were
performed using SPSS version 25.

RESULTS

Patients

From February 2018 through September 2020, a total of
383 patients were randomly assigned, 190 to the inter-
vention group and 193 to the control group. All randomly
assigned patients had suspected or proven advanced-stage
EOC (Fig 1). Overall, 56 patients had to be excluded be-
cause they did not meet the inclusion criteria. The clinical
characteristics of the 327 included patients in the intention-
to-treat analyses are presented in Table 1 and Appendix
Table A2.

Forty-five patients (14.8%) underwent primary CRS, and
282 patients (86.2%) interval CRS. A diagnostic laparos-
copy was performed in 26 patients (8%) before CRS, in
which primary CRS was possible in 12 patients and 14
patients underwent interval CRS.
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Costs

Considering costs of diagnostics (T1), it was found that
costs were comparable for the intervention and the control
group. Costs of preoperative consultation comprised more
than half of total costs of diagnostics, for both the inter-
vention and control group (V995 in both groups).

Costs of surgery (part of T2) were found to be significantly
higher for the intervention group (V4,020 v V2,951, P
, .001; Table 2). The higher costs were mainly driven by the
cost of the PlasmaJet itself, of which 11 were available in all
participating hospitals in the study. Other cost components of
surgery were not significantly different between the inter-
vention and control group.

Total costs of inpatient care (T2), including surgery, were
found to be higher for the intervention group compared with
the control group (V10,956 v V9,556, P = .003; Table 3).

Costs of outpatient care (T3) were, like costs of diagnos-
tics, not significantly different between the intervention

and control group (V6,417 v V6.628, P = .147). Outpa-
tient costs consisted mainly of costs of chemotherapy.

Comparing total costs of care between patients who un-
derwent surgery with the PlasmaJet and patients who
underwent conservative CRS, it was found that costs of care
when the PlasmaJet was available during surgery were
significantly higher than costs of care when conventional
CRS was applied (V19,414 v V18,165, P = .017).

Sensitivity Analysis

Sensitivity analysis with the inclusion of costs of the HIPEC
procedure in patients who met the previously mentioned
criteria resulted in total costs of V21,674 for the inter-
vention group versus V20,247 for the control group
(P = .019; Table 4). The number of additional patients who
would receive HIPEC in the hypothetical situation did not
differ significantly between the PlasmaJet and the standard
CRS group because the age and FIGO stage were equally
distributed between the two groups.

Assessed for eligibility (N = 497)

Enrollment

Excluded
   Did not meet inclusion criteria
   Declined to participate
   Other reasons

(n = 114)
(n = 62)
(n = 40)
(n = 12)

Randomly assigned (n = 383)

Enrollment to usual care
   Did not have ovarian cancer
   Did not have stage IIIB of IV
   Did not have ovarian cancer
   Did not have surgery

(n = 193)
(n = 13)

(n = 7)
(n = 1)
(n = 2)

Enrollment to intervention care
   Did not have ovarian cancer
   Did not have stage IIIB of IV
   Did not have epithelial ovarian cancer
   Did not have surgery

(n = 190)
(n = 18)
(n = 9)
(n = 5)
(n = 1)

Included (n = 327)

Allocated to intervention
   Received allocated intervention
   Did not have CRS because of
      unresectable disease

(n = 157)
(n = 139)
 (n = 18)

Allocated to usual care
   Received allocated intervention
   Did not have CRS because of
      unresectable disease
   Protocol violation—surgery with use 
      of PlasmaJet

(n = 170)
(n = 158)

(n = 9)

(n = 3)

Intention to treat

FIG 1. CONSORT flow diagram. CRS, cytoreductive surgery.
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DISCUSSION

This study provided a detailed overview of the total medical
costs of CRS with the use of the PlasmaJet compared with
CRS without the use of the PlasmaJet in patients with
advanced-stage EOC.

The total medical costs in the intervention group were
significantly higher than the costs in the control group
(V19,414 vV18,165; P = .017). This significant difference
is fully explained by the additional surgery costs of the use
of PlasmaJet. This includes the one-time purchase of the
PlasmaJet, the annual costs for maintenance, and the
variable costs of the handpiece that are charged per pa-
tient. Costs of the diagnostic phase (T1), inpatient care up
to discharge including costs of surgery minus costs of the
PlasmaJet (part of T2), and outpatient care including

chemotherapy until 6 weeks after the last cycle of che-
motherapy (T3) did not differ.

All data in this article were derived from the PlaComOv
study. In this study, the patients were randomly assigned to
the intervention group (CRS with PlasmaJet) or the control
group (conventional CRS without PlasmaJet). If the use of
the PlasmaJet is no longer limited to patients randomly
assigned to the intervention arm, we suspect that surgeons
are likely to use the PlasmaJet in more patients. Therefore,
fixed costs of using the PlasmaJet can then be divided
among more patients. This will reduce the additional costs
per person of surgery using the PlasmaJet.

Whether this difference is also financially significant will
depend on a number of things. First, this depends on the
number of CRS performed in a hospital. If hospitals can
perform other procedures with the PlasmaJet, this will also
reduce the fixed costs per procedure and probably, the
handpieces can be ordered for an decreased price. Finally,
if the hospital bears the extra costs per procedure with the
PlasmaJet in addition to the savings from fewer colosto-
mies, the difference will not be financially significant. Most
importantly, cost-effectiveness will be calculated in the
future to establish the amount of gained disability-adjusted
life year.

At the moment, there have been no negotiations with the
Dutch Healthcare Authority. This is why the costs of the
PlasmaJet will not be reimbursed by health care insurance.
In the short term, the cost of this new clinical intervention
will be paid by the departments of Gynecologic Oncology,
whereas the savings on colostomy care will benefit insurers.

From 2019, halfway through the PlaComOv study, HIPEC
was introduced in the Netherlands for patients age ≤
75 years with FIGO stage III disease undergoing interval
CRS. Because random assignment was stratified for the
use of HIPEC, the percentage of HIPEC was equally divided
between the two groups. Nowadays, all patients age ≤
75 years with FIGO stage III EOC undergoing interval CRS
would be eligible for the HIPEC procedure. The sensitivity
analysis showed that the costs in both groups will be higher
than the calculated costs from this study.13,17

Despite performing a diagnostic laparoscopy in 26 of 327
patients, the number of total futile laparotomies in this study
was still 27 (8%). Prevention of performing useless lapa-
rotomies could therefore potentially further reduce costs
without negatively affecting the quality of life. However,
identification of patients eligible for CRS remains a chal-
lenge. A Dutch randomized controlled trial previously
studied the cost-effectiveness of laparoscopy as a diag-
nostic tool before primary CRS in ovarian cancer, but found
no difference in direct medical costs over a 6-month time
horizon although it reduced the number of useless
laparotomies.21 An alternative strategy could be the ra-
diologic selection of patients eligible for CRS. Better pre-
dictors in both CT scans and MRIs for complete or optimal

TABLE 1. Patient Characteristics

Patient Characteristics
CRS With PlasmaJet

(n = 157)
Conventional
CRS (n = 170)

Age, years

Mean (SD) 66.1 (9.6) 65.1 (11.2)

Median (min, max) 67.6 (28.9, 81.3) 65.9 (20.3, 86.1)

WHO performance status, No. (%)

0 82 (52.2) 90 (52.9)

1 56 (35.7) 53 (31.2)

2 9 (5.7) 8 (4.7)

3 2 (1.3) 5 (2.9)

4 1 (0.6) 0

FIGO stage, No. (%)

IIIB 11 (7.0) 11 (6.5)

IIIC 96 (61.1) 109 (64.1)

IV 50 (31.8) 50 (29.4)

Primary CRS 20 (12.7) 25 (14.7)

Interval CRS 137 (87.3) 145 (85.3)

HIPEC procedure 29 (18.5) 32 (18.8)

Abbreviations: CRS, cytoreductive surgery; FIGO, International Federation of
Gynecology and Obstetrics; HIPEC, hyperthermic intraperitoneal chemotherapy;
SD, standard deviation.

TABLE 2. Detailed Costs of CRS Using the PlasmaJet or Conventional CRS Without
the PlasmaJet in Euro’s (2020)

Cost Category
CRS With PlasmaJet
Mean (95% CI)

Conventional CRS Mean
(95% CI) P

Personnel 1,161 (1,036 to 1,268) 1,130 (1,021 to 1,239) .886

Equipmenta 908 (873 to 944) — , .001*

Housing/
overhead

1,951 (1,783 to 2,118) 1,821 (1,685 to 1,958) .314

Total costs 4,020 (3,726 to 4,314) 2,951 (2,716 to 3,186) , .001*

Abbreviation: CRS, cytoreductive surgery.
aEquipment consists of costs of the PlasmaJet availability and the use of a

PlasmaJet handpiece.
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TABLE 3. Average Health Care Use and Costs per Patient in 2020 V for CRS Using the PlasmaJet or Conventional CRS Without the PlasmaJet

Categories

CRS With PlasmaJet (n = 157) Conventional CRS (n = 170)

P
Health Care Use Mean

(95% CI) Costs
Health Care Use Mean

(95% CI) Costs

Diagnostics

Preoperative vulnerability
analysis

0.3 (0.2 to 0.4) 123 (74 to 171) 0.3 (0.2 to 0.4) 144 (92 to 199) .865

Preoperative intakea 3.0 (3.0 to 3.0) 995 (995 to 995) 3.0 (3.0 to 3.0) 995 (995 to 995) -

Diagnostic laparoscopy 0.1 (0.1 to 0.2) 386 (197 to 590) 0.1 (0.0 to 0.1) 249 (115 to 390) .396

Diagnostic laparotomy 0.0 (0 to 0) 58 (-15 to 94) 0.0 (0.0 to 0.1) 107 (22 to 194) .372

X-ray of thorax 0.0 (0 to 0) 1 (0 to 2) 0.0 (0 to 0) 1 (1 to 2) .936

CT scan 1.1 (1.0 to 1.1) 172 (164 to 177) 1.1 (1.1 to 1.2) 179 (171 to 188) .206

MRI 0.0 (0.0 to 0.1) 9 (2 to 17) 0.0 (0.0 to 0.1) 10 (3 to 18) .891

Echo 0.7 (0.6 to 0.8) 63 (56 to 69) 0.6 (0.6 to 0.7) 59 (52 to 66) .372

Other preoperative diagnostic
scanb

2.1 (2.0 to 2.3) 228 (178 to 282) 2.3 (2.1 to 2.4) 230 (180 to 281) .985

Total diagnostics — 2,034 (1,825 to 2,255) — 1,974 (1,802 to 2,152) .890

Inpatient care

Surgery — 4,020 (3,726 to 4,314) — 2,951 (2,716 to 3,186) , .001*

Hospital days in PACU 0.2 (0.1 to 0.3) 259 (159 to 370) 0.2 (0.1 to 0.3) 263 (169 to 363) .814

Hospital days in ICU 0.4 (0.2 to 0.6) 917 (506 to 1,335) 0.4 (0.3 to 0.5) 821 (563 to 1,099) .721

Hospital days in ward 7.4 (6.6 to 8.3) 4,058 (3,547 to 4,550) 7.1 (6.2 to 8.0) 3,958 (3,364 to 4,594) .410

HIPEC 0.2 (0.1 to 0.2) 905 (589 to 1,193) 0.2 (0.1 to 0.2) 922 (639 to 1,227)

In-hospital scans 0.6 (0.5 to 0.8) 58 (45 to 73) 0.5 (0.4 to 0.6) 52 (38 to 66) .537

Relaparotomy 0.1 (0 to 0.1) 154 (50 to 265) 0.0 (0 to 0) 53 (-7 to 115) .096

Rehospitalization days in ward 1.0 (0.4 to 1.7) 548 (185 to 919) 0.9 (-0.1 to 1.9) 486 (-14 to 998) .409

Rehospitalization for scans 0.3 (0.2 to 0.4) 34 (22 to 46) 0.2 (0.1 to 0.3) 25 (12 to 38) .026*

Total inpatient care — 10,956 (9,817 to 12,176) — 9,556 (8,401 to 10,712) .003*

Outpatient care

Stoma 0.1 (0 to 0.1) 179 (66 to 300) 0.1 (0.1 to 0.2) 368 (217 to 527) .056

Chemotherapy 6.0 (6.0 to 6.0) 6,150 (6,150 to 6,150) 6.0 (6.0 to 6.0) 6,150 (6,150 to 6,150) —

Homecare hours 1.4 (0.9 to 1.9) 87 (56 to 122) 1.8 (1.0 to 2.5) 110 (64 to 160) .769

Total outpatient care — 6,417 (6,292 to 6,552) — 6,628 (6,461 to 6,801) .147

Total costs — 19,414 (18,161 to 20,668) — 18,165 (16,920 to 19,409) .017*

Abbreviations: CA-125, cancer antigen-125; CEA, carcino-embryonic antigen; CRS, cytoreductive surgery; CT, computed tomography; HIPEC,
hyperthermic intraperitoneal chemotherapy; ICU, intensive care unit; PACU, post-anesthesia care unit.

aIncludes consults with gynecologist, medical-oncologist, and anesthesiologist.
bIncludes CA-125, CEA, PET-CT, histologic puncture (ultrasound-guided), histologic puncture (CT-guided), cytologic puncture (ultrasound-guided),

colonoscopy, CR-BOZ, cytologic ascites, EBUS, echo biopsy, gastroscopy, histology, pleural puncture, transesophageal ultrasound, and pathologic tests.

TABLE 4. No. of Patients With HIPEC Treatments and Total Costs (2020 V) for Sensitivity Analysis
HIPEC,a CRS With PlasmaJet Conventional CRS P

No. (%) 50 (32%) 49 (29%) .552

Total cost including additional HIPEC mean (95% CI) 21,674 (20,338 to 23,009) 20,247 (18,885 to 21,609) .019*

NOTE. HIPEC treatment was added to the total costs for all patients age , 76 years with stage III ovarian cancer who underwent interval CRS
and who had not had HIPEC in their actual treatment.

Abbreviations: CRS, cytoreductive surgery; HIPEC, hyperthermic intraperitoneal chemotherapy.
aIncludes both patients who actually received HIPEC treatment and patients who would receive HIPEC treatment with current treatment

protocols.
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CRS would reduce costs. To date, no effective imaging
strategies are available that offer effective prevention
against futile laparotomies.

Gynecologist-oncologists and other surgeons should be
trained to use the PlasmaJet. One day of training is required
to use the PlasmaJet. The costs of this training during our
study were paid from the subsidy awarded to the PlaComOv
study and have not been included in this cost calculation. It
seems obvious that the one-off costs of a training will be part
of the purchase of the PlasmaJet.

A limitation of this study is that the indirect costs because of
productivity losses and informal caregiver costs are not
included in the analysis. The median age at diagnosis was
67 years and was equally distributed among both groups.
The percentage of women under age 67 years who were
employed at diagnosis and experienced loss of productivity
is unknown.

To determine whether the costs will turn out differently in
the long term, a study should be performed with a longer
follow-up period. In that study, costs of poly(adenosine
diphosphate-ribose) polymerase inhibitors, which are

currently prescribed as maintenance therapy at the end of
primary treatment, should be added.22

Costs for molecular diagnostics on the tumor tissue and for
genetic research should also be included in a study with a
longer follow-up period.23,24 These tests on tumor tissue
could not be claimed from the insurer at the time of our
study. Because the costs would be the same for both
groups, this does not influence the outcome of this study.

Finally, in a long-term analysis, the difference in progression-
free and overall survival between the two study groups will
become clear.

In conclusion, the mean total health care costs of using
PlasmaJet during CRS (V19,414) were significantly higher
than those for conventional CRS (V18,165) in advanced-stage
EOC. This study showed a difference in costs between the two
groups of V1,249, which only consists of the additional costs
of the PlasmaJet and was not due to an increased demand for
care because of complications or a longer hospitalization. In
authors’ opinion, the benefits of implementing the PlasmaJet
outweigh the increase of these costs. The PlasmaJet is
promising with a greater chance of complete CRS.
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APPENDIX

TABLE A1. Overview of Cost Prices in 2020 V19

Item Unit Price

Preoperative consult (eg,
geriatrician, cardiologist,
etc)

Consult V461

Consult gynecologist Consult V461

Consult oncologist Consult V461

Preoperative consult
anesthesiologist

Consult V74

Laboratory tests (diagnostic) Test V12

CA-125 Test V13

CEA Test V8

Ultrasound Scan V92

CT scan of thorax-abdomen Scan V159

MRI scan of abdomen Scan V244

PET-CT Scan V1,138

X-ray of thorax Scan V65

X-ray of abdomen Scan V46

Transesophageal ultrasound Scan V865

Cystogram Scan V183

Electrocardiogram Scan V384

Pyelogram Scan V169

Histologic puncture—CT Puncture V654

Histologic
puncture—ultrasound

Puncture V136

Cytologic ascites/abscess
puncture—ultrasound

Puncture V206

Cytologic pleural
puncture—ultrasound

Puncture V289

Colonoscopy Scopy V267

Gastroscopy Scopy V263

Ultrasound-bronchoscopy Scopy V783

Pathologic examination Test V129

Laparoscopy Treatment V3,028

Laparotomy Treatment V3,028

Relaparotomy Treatment V3,028

HIPEC Treatment V4,900

Packed cells Pack V238

Platelets Pack V574

Fresh frozen plasma Pack V205

Stay in the postanesthesia
care unit

Day V1,313

Stay in the intensive care unit Day V2,216

Stay in hospital ward
(academic)

Day V706

Stay in hospital ward
(general)

Day V487

Chemotherapy per cycle Treatment V1,025

(Continued in next column)

TABLE A1. Overview of Cost Prices in 2020 V19 (Continued)
Item Unit Price

Parenteral nutrition Day V289

Enteral nutrition (fixed) Stay V67

Enteral nutrition (variable) Day V25

Abbreviations: CA-125, cancer antigen-125; CEA, carcino-
embryonic antigen; CT, computed tomography; HIPEC, hyperthermic
intraperitoneal chemotherapy; MRI, magnetic resonance imaging;
PET-CT, positron emission tomography and computed tomography.
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TABLE A2. Outcome of Inpatient Care (for cost calculation T2) of Patients Who
Underwent CRS With PlasmaJet Compared With Conventional CRS Without
PlasmaJet

Categories of Inpatient Care
CRS With PlasmaJet

(n = 157)
Conventional
CRS (n = 170) P

Operative time, minutes

Mean (SD) 236 (126) 222 (110) .326

Median (min, max) 210 (29, 671) 194 (48, 595)

Missing, No. (%) 6 (3.8) 4 (2.4)

Transfusion during
surgery, No. (%)

41 (26.1) 45 (26.5) .877

Colostomy, No. (%) 9 (5.7) 20 (11.8) .092

Intensive care
postoperative, No. (%)

34 (21.7) 40 (23.5) .785

Intensive care, days

Mean (SD) 1.9 (1.9) 1.6 (0.9) .339

Median (min, max) 1.0 (1, 11) 1.0 (1, 5)

Hospitalization, days

Mean (SD) 8.7 (6.5) 7.9 (6.4) .221

Median (min, max) 6.5 (2, 35) 6.0 (2, 51)

Missing, No. (%) 3 (1.9) 0

Discharge, No. (%)

Home without nursing
care

100 (63.7) 110 (64.7) .955

Home with nursing care 34 (21.7) 39 (22.9)

Nursing home 4 (2.5) 3 (1.8)

Rehabilitation center 2 (1.3) 2 (1.2)

Hotel providing nursing
care

9 (5.7) 12 (7.1)

Hospice 1 (0.6) 0

Death 0 1 (0.6)

Abbreviations: CRS, cytoreductive surgery; SD, standard deviation.
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