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Background 
Peritoneal surface malignancy (PSM) is a cancer arising from or 
spreading to the peritoneal surfaces and its represent an advanced 
form of abdominal malignancies with a grim prognosis and quality of 
life. It can be primary disease arising from the peritoneum or a 
secondary disease. Primary PSM is rare whilst secondary PSM is by 
far the most frequent. Primary PSM such as malignant peritoneal 
mesothelioma (MPeM) is a rare aggressive tumour of the peritoneum 
and have a poor prognosis. Secondary PSM is often cancers of the 
gastrointestinal tract, but it can be frequently arising from ovarian 
cancer and breast cancer.  
 
Cytoreduction surgery and hyperthermic intra peritoneal 
chemotherapy (CRS+HIPEC) is a combined treatment modality 
treatment for resectable tumours at diagnosis, is an aggressive 
locoregional treatment that has been available as a treatment option 
for peritoneal carcinomatosis since the mid-1990s.The surgical 
procedure involves debulking and stripping of the diseased 
peritoneum and multiple visceral organ resections. Following the 
surgery, a heated chemotherapy is administered intraoperatively into 
the abdomen to cover all raw peritoneal surfaces. In 1990s, 
cytoreduction combined with intraperitoneal chemotherapy was 
considered for patients with peritoneal mesothelioma. In addition, 
hyperthermia has been demonstrated to have a synergic effect with 
the chemotherapy and can thus enhanced the cytotoxicity of the drug.  
 
Two different techniques for the delivery of HIPEC: 

i. In closed techniques, inflow and outflow perfusion 
catheters are placed into the abdomen (intra-
abdominally) and the skin edges are closed while  

 
ii. in open techniques the skin edges are not approximated. 

Instead, the skin is secured to the abdominal retractors 
and plastic drapes and are sewn to the skin edges to act 
as a partial barrier to contain the chemotherapy solution 
and prevent heat loss.  

 
Each technique has its advantages and disadvantages. In closed 
techniques, the surgeons may more easily maintain consistent intra-
abdominal temperature. This technique offers less chance for 
chemotherapy spillage, and reduces the potential for toxic vapour 
escape into the room atmosphere. In open technique, the surgeons 
may better assure all the surfaces of the intra-abdominal organs are 
bathed by the chemotherapy solution, but the chances of spillage are 
greater and no assurances that chemotherapy vapours are properly 
evacuated. More surgeons used a closed system with an FDA-
authorised or commercially available perfusion machine for HIPEC. 
The role for direct drug delivery to the peritoneal and tumour surfaces 
was described and reported in multiple review of cisplatin 
administration where the chemotherapeutic agents were delivered 
intraperitoneal at concentrations up to 30 times greater than those 
safely administered via intravenous route.  
 
This health technology assessment (HTA) was requested by the 
former General Surgeon and Colorectal Specialist, Ministry of Health 
Malaysia to assess the efficacy, safety and cost-effectiveness of 
HIPEC for an assessment to introduced the treatment within Ministry 
of Health (MOH) facilities in treating patient with PSM. 

http://www.moh.gov.my/


 
 

Page 2 of 4 
 

HYPERTHERMIC INTRAPERITONEAL CHEMOTHERAPY AS AN ADJUVANT THERAPY  

FOR PERITONEAL SURFACE MALIGNANCY (PSM)) 

EXECUTIVE SUMMARY 

(Adapted from the report by DR. ANA FIZALINDA A. SANI) 

Objective 
i. To assess the effectiveness and safety of CRS-HIPEC in 

patients colorectal carcinomatosis peritoneal metastases 
(CRC PM) and other gynae-oncological diseases 
compared with standard medical treatment (CRS only), 
other comparatives surgical procedures and or systemic 
chemotherapy alone with regards to patient outcomes 
such as overall survival, progression-free survival, 
perioperative and postoperative mortality, health-related 
quality of life, quality adjusted life years (QALY) gained, 
and adverse events/complications. 

ii. To assess the economic impacts of using HIPEC 
treatment in patients colorectal carcinomatosis peritoneal 
metastases (CRC PM) and other gynae-oncological 
diseases compared with standard surgical treatment 
(CRS only), other comparatives surgical procedures and 
or systemic chemotherapy alone.  

iii. To assess the ethical, social, and organisational aspects 
related to HIPEC treatment. 

Methods 
Literature search was conducted by an Information Specialist who 
searched for published articles pertaining CRS and HIPEC treatment 
in patients colorectal carcinomatosis peritoneal metastases (CRC 
PM) and other gynae-oncological diseases. The following electronic 
databases were searched through the Ovid interface:  
 
Ovid MEDLINE® and Epub Ahead of Print, In-Process & Other Non-
Indexed Citations, Daily and Versions® 1946 to January 2021, EBM 
Reviews - Health Technology Assessment (4th Quarter 2020), EBM 
Reviews - Cochrane Database of Systematic Review (2005 to 
January 2021), EBM Reviews - Cochrane Central Register of 
Controlled Trials (December 2020), and EBM Reviews - NHS 
Economic Evaluation Database (1st Quarter 2016). Parallel searches 
were run in PubMed, US FDA and INAHTA database. The last search 
was performed on 31 December 2020. Additional articles were 
identified from reviewing the references of retrieved articles. 
 
Efficacy/Effectiveness  
Generally, two systematic review of non-RCTs showed that pooled 
median overall survival (OS) across of all studies for patients received 
CRS and HIPEC was 32 months (range 12.2 – 60.1 months) when 
comparing with no HIPEC group as a control.  
 
In another systematic review, stated that the 3- or 5- year OS showed 
that patients undergoing HIPEC treatment demonstrated no survival 
time benefit compared to those undergoing standard treatment 
without HIPEC (RR: 1.13; 95% CI: 0.97 to 1.33; p= 0.12; I

2
=77%). 

Similarly, 3- or 5-year progression-free survival (PFS), disease free 
survival (DFS) also did not showed the expected efficacy of 
preventive HIPEC treatment in improving the survival for patients in 
CRC with high risk of peritoneal carcinomatosis (PC). (RR: 1.10; 95% 
CI: 0.75 to 1.59; p = 0.63; I

2
 = 53%); (RR: 0.41; 95% CI: 0.21 to 0.83; 

p = 0.01; I
2
 = 58%).  

 
In addition to completeness of cytoreduction (CC), increasing 
peritoneal carcinomatosis index (PCI) and lymph node involvement, 
factor related to primary tumour location, adjuvant chemotherapy and 
perioperative grade III/IV morbidity are also key prognostic factors 
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influencing survival in patients undergoing CRS + HIPEC for isolated 
CRPM. While CRS and HIPEC as a combined treatment has been 
demonstrated to be superior to systemic chemotherapy in CRPM, 
there a very few studies have evaluated the role of CRS alone without 
HIPEC. Colonic origin of PM showed better outcomes and prognosis 
(OS and PFS) when compared with rectal origin PM. 
 
Cytoreduction surgery and hyperthermic intra peritoneal 
chemotherapy (CRS+HIPEC) treatment for patients with EC-derived 
PM demonstrated a median OS of 12 to 33 months and a median 
DFS was 7 to 18 months. CRS and HIPEC are effective when the 
patient achieved a CC=0 resection in 70% of the patients with 
endometrial cancer-derived PM. 
 
Hyperthermic intra peritoneal chemotherapy as an adjuvant may 
improve DFS of patients with ovarian cancer when residual tumours 
were ≤1 cm or not visible. (DFS: HR= 0.580; 95% CI 0.476 to 0.706) 
HIPEC treatment also improved the prognosis in both primary and 
recurrent disease. However, the effect of HIPEC was not observed in 
patients with primary disease who had residual tumours ≤1 cm or no 
visible tumours. It may also improve OS of only patients with recurrent 
disease whose residual tumours were ≤1 cm. (OS: Hazard Ratio= 
0.611; 95% CI, 0.376 to 0.99or women with recurrence ovarian 
cancer (ROC) and be treated with CRS+HIPEC and chemotherapy, 
OS showed a significantly improved 1-year OS when compared to 
protocols without HIPEC (OR 2.42; 95% CI, 1.06 to 5.56; p=0.04; I

2
 

=4%) and maintained significant improvement in OS after 2-, 3- and 
5- years respectively. (2-years OS= OR: 3.33; 95% CI, 1.81 to 6.10; 
p<0.01; I

2
=0%); 3-years OS: (OR 4.22; 95% CI, 2.07 to 8.60; p<0.01; 

I
2
 =52%); 5-years OS: (OR 5.17; 95% CI, 1.40 to 19.09; p=0.01; I

2
 

=82%) 
 
Safety  
Cytoreduction surgery and hyperthermic intra peritoneal 
chemotherapy (CRS+HIPEC) combined treatment offer an 
acceptability safety profile. A modern chemotherapy regimens were 
introduced by using different chemotherapy agents with different 
toxicity. The most common adverse effects (AEs) such as nausea 
were similar to post chemotherapy procedure. Adverse events grade 
1 and 2 were mostly observed in those patients compared to grade 3 
and 4. Most of AEs reported could be resolved by standard care 
treatment such as anti-emetics. Treatment-associated mortality was 
reported as 1% (in EC-derive PM) and up to 4% in CRC PM. 
Oxaliplatin showed a higher proportion of severe complications 
compared to mitomycin C (MMC) based as chemotherapeutic agents 
for HIPEC in patients with CRC PM. 
 
Cost-effectiveness/Economic implication 
Overall, CRS and HIPEC treatment results in significant increases in 
medical costs with a parallel increase in survival for a disease that 
has been poorly treated, and hence may be considered as cost-
effective given the observed life years gained. There were two studies 
on cost-analysis retrieved. 
 
Organisational issues 
Total procedure or operation time (median) varied widely based on 
surgeon techniques and experiences, ranging from 149.3 minutes 
(range 79-185. Training for the specialised team and expertise is 
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needed to conduct and initiate this combined treatment along with a 
proper radiation centre for handling the toxic waste and other 
measurement secured. A designated operating room is needed for 
the smooth operating procedure when HIPEC treatment is introduced 
to a local MOH facilities. 
 


