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What is PIPAC?

Who is it for?

• The delivery of aerosolised chemotherapy drugs during
laparoscopic surgery.
• Uses standard intraperitoneal (IP) chemotherapy drugs
at 10-20% of the usual dose.
There are two key hypotheses in the rationale behind
PIPAC:
1. IP chemotherapy is superior to systemically
administered chemotherapy for the treatment of isolated
peritoneal metastases.
2. Delivery of a pressurised aerosol of chemotherapy has
pharmacological advantages over administering a liquid
solution.

• Patients with isolated peritoneal metastases, from
cancer of multiple origins including ovarian (OC),
gastric (GC), colorectal (CRC), pancreatic (PC),
malignant mesothelioma (MM), and pseudomyxoma
peritoneii (PP).
• Patients who have disease which has progressed
despite systemic chemotherapy.
• Caution is advised in patients with massive ascites as
drainage of the peritoneal cavity is required for PIPAC,
and additional cardiovascular monitoring and support
may be required.
• Symptomatic bowel obstruction is a contra-indication.

What is the evidence?

Above: The Capnopen. Below: Laparoscopic set up for the PIPAC procedure

We present a systematic review of the literature. A search of Medline and Embase was carried out using the terms
‘PIPAC’, ‘ePIPAC’, ‘aerosol$ adj3 chemotherapy’ and ‘pressuri$ adj3 chemotherapy’.

Identification

Eligibility

Screening

Studies Included

Records screened on the basis of title and abstract (n=261)
Records identified
through searching
EMBASE and
MEDLINE (n=340)

Full text obtained for eligibility assessment (n=23)
Additional records
from other
sources (n=0)

Total = 340
Total after duplicates removed =261

Excluded:
• Not a study of PIPAC/related science (n=185)
• In-vitro studies of PIPAC (n=11)
• Animal studies of PIPAC (n=7)
• Multiple publications (n=18)
• Study of PIPAC, not English (n=4)
• Review article (n=11)
• Does not present data relating to outcomes of interest (n=2)

Full text articles assessed for
eligibility (n=23)

Studies reporting safety data (n=15)
Studies reporting efficacy/survival data (n=12)
Studies reporting Quality of Life data (n=5)

Safety
Study Characteristics

Retrospective Prospective

Cohort Study

Khomyakov. et al. (2016)
56 PIPAC procedures in 31 patients with GC. Patients received alternating cycles of systemic
chemotherapy and PIPAC.

Tempfer, Winnekendonk, et al. (2015)
130 PIPAC procedures in 64 patients with OC. Open-label, single- arm study. No concurrent systemic
chemotherapy.

Struller et al. (2017)
43 PIPAC procedures in 25 patients with GC. Open-label, single-arm, Clinical Trial (NCT01854255). No
concurrent chemotherapy.

Teixeira Farinha et al. (2017)

Prospective

Adverse events recorded (CTCAE v4.0; Grade 1 =
Mild, Grade2 = Moderate, Grade 3 = Severe,
Grade 4 = Life Threatening, Grade 5 = Death.)

Quality of Life

Histological assessment of serial peritoneal biopsies +/survival statistics.

Validated questionnaire before
and after treatment.

No AEs = 87%, Grade 1 or 2 = 10%, Grade 3 or 4 = 9/15 patients evaluated had a histological response (4 complete, 5
major). Median OS of 13 months.
3%, Grade 5 = 0%

Not reported

No significant change in global
Grade 1 or 2 = 100%, grade 3 = 16%, grade 4 or 5 = 38/53 (72%) of patients evaluated had histological regression.
Mean OS of the ITT population was 331 days (95% CI 291-371 days). EORTC QLQ C-30 physical health
0%
scores

Grade 1 = 100%, Grade 2 = 24%, Grade 3 = 16%,
Grade 4 = 0%, Grade 5 = 0%

9/13 evaluated had histological regression; 1 complete, 8 major
response. 12 patients not evaluable (only 1 procedure completed).
OS of 8.4 months +/- 1.7 months

Not reported

Not presented

Not presented

No significant changes in EORTC
QLQ C-30 score during PIPAC
treatment

Not presented
CTCAE grading not used. Overall complication rate Not presented
91 PIPAC procedures in 44 patients with PP, MM, OC, CRC, GC, small bowel, and AC. Prospective database (per procedure) = 9%. Minor complication rate =
of consecutive cases in an off-label treatment program.
8%. Post-operative death rate = 1%
38/50 patients assessed had evidence of tumour regression (51% of No significant change in global
Tempfer, Rezniczek, et al. (2015)
Grade 1 = 58%, Grade 2 = 61%, Grade 3 = 17%,
total cohort). Median OS after first PIPAC was 14.1 months.
EORTC QLQ-30+3 scores
252 PIPAC procedures in 99 women with PP, primary peritoneal, cervical, breast, endometrial, and OC.
Grade 4 = 4%, Grade 5 = 0%

Hubner et al. (2017)

Off-label compassionate use program. Some patients had combined cytoreductive surgery (CRS).
40 procedures in 14 patients with PP, MM, OC, CRC, and GC. Off-label treatment program. All patients
had concurrent systemic chemotherapy.

Tempfer, Celik, et al. (2014)
34 PIPAC procedures in 18 women with OC. Compassionate use treatment program. Some patients had
combined CRS.

Alyami et al. (2017)
154 PIPAC procedures in 73 patients with MM, PP, CRC, GC, and OC. Off-label treatment program.
Concurrent systemic chemotherapy allowed.

Graversen et al. (2017)

Grade 1 = 43%, Grade 2 = 57%, Grade 3, 4, or 5 = Not presented
0%
Grade 1 = 67%, Grade 2 = 0%, Grade 3 = 17%,
Grade 4 = 11%, Grade 5 = 0%

Solass et al. (2014)
12 PIPAC procedures in 3 patients with GC, AC, and OC. Compassionate use treatment program.

Nadiradze et al. (2016)
60 PIPAC procedures in 24 patients with GC. Consecutive patients from an off-label treatment program.
Concurrent systemic chemotherapy allowed

Vaira. et al. (2016)
29 procedures in 17 patients with MM, OC, GC, and CRC. Off-label treatment program. In hospital AE
collection.

Demtroder et al. (2016)
48 PIPAC procedures in 17 patients with CRC. Consecutive patients in an off-label treatment program.
Concurrent systemic chemotherapy allowed.

Reymond et al. (2016)
14 PIPAC procedures in 3 patients with gallbladder, pancreatic, and unknown primary cancer. Off- label
treatment program of PIPAC and electrostatic PIPAC. All patients had concurrent systemic chemotherapy.

Odendahl et al. (2015)
158 PIPAC procedures in 91 patients with MM, OC, GC, CRC, and AC. Off-label compassionate use
program

SF-36 and EORTC-QLQ-30 scores did
not deteriorate further during
PIPAC treatment.

6/8 patients assessed had an objective tumour response (33% of the Not reported
study cohort). Mean OS after PIPAC alone was 268 days.

Grade 1-2 = not reported, Grade 3-4 = 10%, Grade Not reported
5 = 7%

Not reported.

Grade 1 = 100%, Grade 2, 3, 4 and 5 = 0%

4/5 patients had histological regression (partial response).
Overall median survival of 6 months (range 2-11) after 1st PIPAC.

Not reported

Grade 1 = 33%, Grade 2 = 33%, Grade 3 = 0%,
Grade 4 = 33%, Grade 5 = 0%

Intraperitoneal tumour regression: 2 complete and 1 partial
response. Median OS of 187 days (109-567). Two patients had CRS
after commencement of PIPAC.

Not reported

No AEs = 0%, Grade 1 or 2 = 63%, Grade 3 or 4 =
29%, Grade 5 = 8% (n=2)

12/17 patients assessed had histological regression; Complete
response = 6, partial response =6. Median OS was 15.4 months.

Not reported

16 PIPAC procedures in 5 patients with pancreatic cancer. Initial cases from a prospective feasibility and
safety study.

Retrospective

Efficacy

91 PIPAC procedures in 42 patients with PP, MM, CRC, GC, small bowel, OC, and AC. Prospective
database of consecutive cases in an off-label treatment program.

Robella, Vaira, and De Simone (2016)

Case series

Studies excluded: Case
TOTAL number of
reports (n=3), did not present
studies presenting data
data relating to the chosen
on the outcomes of
outcomes of interest for this
interest (n=19)
review (n=4).

Grade 1 = 35%, Grade 2 = 53%, Grade 3, 4, and 5 = Not reported
0%
No AEs = 6%, Grade 1 or 2 = 71%, Grade 3 or 4 =
24%, Grade 5 = 0%

Not reported

12/14 patients assessed had histological evidence of regression; 7 Not reported
Complete, 4 major, 1 partial response. Median OS was 15.7 months
after first PIPAC.

Grade 1 or 2 = 100%, Grade 3 or 4 = 0%, Grade 5 = 2 patients had biopsies with regressive changes. The 3rd patient had Not reported
tumour-free biopsies at every procedure. OS range = 11-22 months
0%
after 1st PIPAC.

Unclear if complete data presented.
Grade 3 = 9%, Grade 4 = 1%, Grade 5 = 3%

Conclusions:
1. The literature to date supports further investigation of this technique.
2. PIPAC has an acceptable safety profile, and appears to be tolerated by this
patient group.
3. There is insufficient evidence at present to recommend introducing the
technique into routine practice, but research is ongoing and UK centres could
take part in future clinical trials.

Median OS of 13.4 months.
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