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Background: The status of peritoneal surface malignancy (PSM) management in North Africa is undetermined. The aim of this study was to assess and compare current practice and knowledge regarding PSM and examine satisfaction with available treatment options and need for alternative therapies in North Africa.

Methods: This is a qualitative study involving specialists participating in PSM management in North Africa. The survey analyzed demographic characteristics and current knowledge and opinions regarding PSM management in different institutions. We also looked at goals and priorities, satisfaction with treatment modalities and heated intraperitoneal chemotherapy (HIPEC) usefulness according to specialty, country, years of experience, and activity sector.

Results: One-hundred and three participants responded to the survey (response rate of 57%), including oncologists and surgeons. 59.2% of respondents had more than 10 years experience and 45.6% treated 20–50 PSM cases annually. Participants satisfaction with PSM treatment modalities was mild for gastric cancer (3/10 [IQR 2–3]) and moderate for colorectal (5/10 [IQR 3–5]), ovarian (5/10 [IQR 3–5]), and pseudomyxoma peritonei (5/10 [IQR 3–5]) type of malignancies. Good quality of life and symptom relief were rated as main priorities for treatment and the need for new treatment modalities was rated 9/10 [IQR 8–9]. The perceived usefulness of systemic chemotherapy in first intention was described as high by 42.7 and 39.8% of respondents for PSM of colorectal and gastric origins, while HIPEC was described as highly useful for ovarian (49.5%) and PMP (73.8) malignancies.

Conclusions: The management of PSM in the North African region has distinct differences in knowledge, treatments availability and priorities. Disparities are also noted according to specialty, country, years of expertise, and activity sector. The creation of referral structures and PSM networks could be a step forward to standardized PSM management in the region.
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INTRODUCTION

Peritoneal surface malignancy (PSM) is a rare and challenging pathology resulting from the neoplastic progression of different types of primary malignancies. Due to late diagnosis, rapid progression and limited treatment options, PSM was considered until recently as a terminal illness. Cytoreductive surgery (CRS) with hyperthermic intraperitoneal chemotherapy (HIPEC) has emerged as a therapy associated with significant benefits for selected patients with PSM of colorectal (1–3), gastric (4–6), and ovarian origin (7), as well as pseudomyxoma peritonei (8), therefore, changing the historical perception on peritoneal metastases. Other therapies such as perioperative systemic chemotherapy, pressurized intraperitoneal aerosol chemotherapy (PIPAC), and pulsed low dose radiation therapy are also showing promise (9–11), which is resulting in a growing acceptance. However, although a number of centers are venturing in the treatment of peritoneal malignancies and developing specialized programmes, evidence has shown that consideration of this procedure as a treatment option can be low (12). In fact, consideration of these treatment options remains low especially in non-oncologic departments (12), and discrepancies have been noted also between surgical and non-surgical oncologists (13). It appears therefore important to increase awareness and knowledge dissemination regarding these therapies within the cancer care community.

Several studies demonstrated other challenges hindering the acceptance and adoption of PSM treatment strategies, such as the lack of a multidisciplinary approach to patient management (14), the need for specialized training and mentorship but also financial restrictions to establish reference centers for referrals (15–17). These constraints are even worse in low and middle-income countries where cancer care faces additional barriers limiting the access to chemotherapy agents, radiation therapy, and surgical care (18) and where overall healthcare may differ between private and public healthcare systems (19).

North Africa is a diverse region consisting of the five countries forming the Maghreb, namely Morocco, Algeria, Tunisia, Mauritania, and Libya. This region has particular characteristics when it comes to healthcare in general with the public and private sectors playing a complementary role (20) and where cancer incidence has a distincts pattern that completely differs from that of Central and Southern African countries as well as Europe (21). Nonetheless, there is no available data on the knowledge and practices in the management of PSM in this region, except for a few reports (22). The aim of this study was to assess and compare current practice and knowledge regarding PSM and examine satisfaction with available treatment options and need for alternative therapies in North Africa.



MATERIALS AND METHODS


Study Design and Participants

We conducted a qualitative study among a network of specialized North Africa centers which includes all cancer centers involved in the management of PSM in the private and public sector. Representatives from each one of the five countries were contacted in order to help identify institutions undertaking PSM management and a minimum of two participants per center was required. The study was approved by the institutional review boards of all participating centers and was exempt from ethics committee approval as participants gave their consent to participate in the survey. Two similar studies have been previously conducted in a Swiss oncological network (23) and an Indian peritoneal surface malignancy network (24).

The survey included questions on demographics such as country, subspecialty, year of expertise, and number of patients treated personally with PSM. We also examined PSM management in the different institutions, and specialists current knowledge and opinions concerning carcinomatosis. We requested participants to rate on a 5 point likert scale PSM treatment goals and priorities, namely cure, symptom relief, few side effects, few contraindications, inexpensive, or providing a good quality of life. The usefulness of heated intraperitoneal chemotherapy and systemic chemotherapy (in first and second intention) was also assessed, being either poor, moderate or high for PSM of colorectal, ovarian, gastric, and pseudomyxoma peritonei origins. Participants were also required to rate their satisfaction with treatment options on a scale ranging from frustrated: 0 to perfectly happy: 10, as well as the need for new treatment options with 0: no need and 10: urgent need (23, 24). An additional section was included to analyze current practice in the management of PSM originating from pseudomyxoma peritonei tumors. In total, the survey included 29 questions (Appendix 1).



Statistical Analysis

We reported categorical variables as numbers and percentages, and continuous variables as mean and standard deviations (SD). χ2 tests of association were used to compare respondents characteristics and when more than 25% of the subgroups examined were populated by fewer than five respondents, Fisher's exact test or likelihood ratios were performed. Four subgroup analyses were undertaken comparing satisfaction with current treatment modalities, priorities, and perceived need of new treatment options between participants according to specialty (oncologist vs. surgeons), country, years of experience (> or <10 years of experience) and activity sector (public vs. private). Differences were tested with the non-parametric Mann–Whitney U-test and Kruskal–Wallis test as adequate. All statistical analyses were performed using SPSS version 25. A significant P-value was considered if p < 0.05.




RESULTS


Participants and Institutions Demographics

The representatives of the four North African countries identified 18 cancer care centers including 180 potentially eligible specialists. In total, 103 participants responded to the survey (response rate of 57%), being either oncologists or surgeons directly involved in the management of PSM in private or public healthcare facilities.

Overall, 59.2% of respondents had more than 10 years experience with 45.6% personally treating 20–50 PC cases annually. There was a significantly higher percentage of surgeons with more than 10 years than oncologists (77.27 vs. 47.5, P = 0.045), however, more oncologists reported treating more than 50 PC cases annually (76.9 vs. 43.1 for surgeons, P = 0.009). While 88.3 and 71.8% of participating institutions offered systemic chemotherapy and cytoreductive surgery, respectively, only 26.2% had access to HIPEC, with no difference between the private and public sectors (P = 0.934). Other treatment modalities such as low dose radiotherapy, pressurized intraperitoneal chemotherapy, were possible in 11.7, 2.9% of institutions, respectively, with a significantly higher percentage of availability in the private sector (P = 0.020 and 0.037). Sociodemographic details of the participants in general and according to their subgroups are presented in Table 1.


Table 1. Demographics of participating institutions and specialists.
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Satisfaction

Details on respondents' satisfaction are described in Figure 1.


[image: Figure 1]
FIGURE 1. Satisfaction with treatment modalities for PSM.


Participants satisfaction with PSM treatment modalities was examined according to cancer origin and was mild for gastric cancer (3/10 [IQR 2–3]) and moderate for colorectal (5/10 [IQR 3–5]), ovarian (5/10 [IQR 3–5]), and pseudomyxoma peritonei (5/10 [IQR 3–5]) type of malignancies. The need for new treatment modalities was rated 9/10, [IQR 8–9]. The comparison of the degree of satisfaction according to specialty, country, activity sector, and years of experience showed no statistically significant difference between these subgroups. On the other hand, oncologists reported a higher need for new treatment modalities (9.07 ± 0.98) compared to surgeons (8.02 ± 2.26), P = 0.05 (Table 2).


Table 2. Subgroup analysis of priorities and degree of satisfaction according to specialty, expertise, country, and activity sector.
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Goals and Priorities

79.6 and 76.7% of participants rated good quality of life and symptom relief as very important, while few contraindications and inexpensive treatments were rated less important (Figure 2).


[image: Figure 2]
FIGURE 2. Main priorities in the treatment of peritoneal carcinomatosis.


Looking at treatment goals according to the different subgroups, oncologists rated a statistically significant higher degree of priority for all elements, except for inexpensiveness (P = 0.287), while prioritizing fewer contraindications was different between countries (P = 0.049). No significant variation was established in the priorities according to years of experience and activity sector (Table 2).



Usefulness of Systemic Chemotherapy and HIPEC in Resectable Peritoneal Metastasis

Overall, the perceived usefulness of systemic chemotherapy in first intention was described as high by 42.7 and 39.8% of respondents for PSM of colorectal and gastric origins, while HIPEC was described as highly useful for ovarian (49.5%) and PMP (73.8) malignancies.

Subgroup analysis yielded a significant difference between surgeons and oncologists, with 91.5% oncologists rating systemic chemotherapy as a second line intention for PC of ovarian origin as highly useful, compared to 75% of surgeons (P = 0.044). Differences were also noted in the perceived usefulness for systemic chemotherapy in first line intention for PC of colorectal (P = 0.030) and gastric origin (P = 0.029) between specialists from the private and public sector.

Details on the usefulness of chemotherapy and HIPEC in the management of resectable peritoneal metastasis are demonstrated in Table 3.


Table 3. Perceived clinical usefulness of systemic chemotherapy and HIPEC in resectable peritoneal metastasis.
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DISCUSSION

PSM can occur as a primary malignancy, or originate from the progression of an array of tumors, such as gastric, colorectal, or ovarian cancers. In the case of metastatic spreading, this can be justified using either one of the two main hypotheses whereby tumor progression can be promoted by anatomical factors such as the local spreading of tumor cells after breaching the initial site or by the “seed-and-soil” hypothesis implying the specific tropism of tumor cells circulating in the lymphatic or vascular systems to certain organs. However, unknown alternative biological routes may also exist (27–29). As such, management options also vary according to tumor origins, and whether the aim of treatment is curative or palliative. This study depicts the heterogeneous knowledge on the management of PSM, differences in priorities, and lack of guideline use and standardization. Furthermore, it underlines potential differences between specialists according to specialty, country, years of expertise, and activity sector. Efforts are needed to disseminate knowledge and awareness through the creation of networks and referral structures in order to offer optimal care to the largest possible number of patients.

This survey targeted the network of cancer care centers involved in the management of PSM in North Africa, which comprises oncologists and surgeons from Morocco, Algeria, Tunisia, and Mauritania. Overall, almost half of participants reported personally treating 20–50 patients annually. However, access to HIPEC or other therapies such as PIPAC or low dose radiotherapy was poor. In case of HIPEC unavailability, 35.9% of respondents choose patient transfer to a specialized center as an alternative, while only 7.6% of respondents sought either palliative chemotherapy or cytoreductive surgery as a substitute, which could convey an overall good understanding of PSM' changing prognosis and the acceptance of HIPEC as a potentially curative treatment option.

The results from our study were comparable to the two previous surveys conducted in the Swiss (23) and Indian networks (24). In fact, similarities were noted between the three networks, with a particular lack of satisfaction for gastric cancer compared to other origins of malignancies, which could be due to the extremely bad prognosis of PSM of this origin (30). That being said, the need for new treatment modalities was also rated as high. On the other hand, although the cost of treatment was the least important treatment goal in all three surveys, other priorities differed with a higher importance given to good quality of life by North African specialists, while cure was ranked as the main goal in the other studies. This could uncover a common misconception about quality of life decline in the treatment of PSM (31). As regards the degree of usefulness of chemotherapy and HIPEC, all three networks recognize a moderate to high usefulness of these therapies in ovarian and colorectal cancer as a first or second line treatment, with less perceived advantages for PC of gastric origin despite regional recommendations that conform to the international guidance (32). We also examined the degree of satisfaction and perceived usefulness of chemotherapy and HIPEC in the case of primary PC originating from pseudomyxoma peritonei, which illustrated a moderate degree of satisfaction and high perceived degree of effectiveness for HIPEC.

Previous studies on the acceptance of PC therapies portrayed a substantial variation in opinions according to factors such as specialty, experience, implementation of multidisciplinary tumor boards and availability of expert centers (13, 26, 33, 34), which could contribute to the underutilization of these treatments. Accordingly, we compared potential differences between specialists and according to years of expertise, activity sector as well as country. When comparing surgeons and oncologists' point of views, some differences in priorities and need for new therapies have been observed. However, no disagreement has been noted regarding chemotherapy and HIPEC use, except for PC of ovarian origin, for which HIPEC indications are still a subject of controversy (25, 35). The ongoing debate between oncologists, surgeons, and other non-oncologic specialists regarding PC has been established in previous studies (12, 13), with suggestions that a multidisciplinary discussion among different specialties is of utmost importance to overcome personal preferences and knowledge gaps, while deciding for treatment or even referral suitability (36, 37). In our study, 89.3% of specialists reported discussing their cases in multidisciplinary team meetings.

In resource restricted contexts such as in the North African region, the prioritization and indications for the curative treatment may also face the constraints of limited critical care and surgical resources management and expertise (22, 38–41). In fact, while only 26.2% of our respondents reported having access to HIPEC, a similar study on practice patterns in PC from the USA identified 65.8% of its participants as having easy access to a HIPEC and CRS specialists, with 42.7% being in the same hospital (33). In such settings, the world health organization (WHO) has identified the private sector as an additional asset allowing the provision of infrastructure, support services, medicines and medical products, as well as a solution to some financial challenges (42). As such, we choose to include the private sector in our analysis, which indeed demonstrated that the significantly higher availability in the private sector of some therapies such as pressurized intraperitoneal chemotherapy and low dose radiotherapy didn't necessarily yield a higher level of satisfaction in the available treatment modalities. Regardless of the activity sector, the level of expertise is considered a better reflection (22), especially as the PSM treatment learning curve can be steep and complex (43).

PSM management has undergone a tremendous change and is still subject to evolving with ongoing randomized clinical trials and emerging new techniques. However, this progress is also perceived as chaotic with many methodological variations according to patients, type and stage of carcinomatosis (44). This is why there is a need for strong collaborations between different specialists and even countries which were more successful in some areas, in order to ensure knowledge dissemination. The creation of organizations could also be a step forward toward consolidating efforts for the effective implementation of these innovative therapies as per the IDEAL framework, as well as developing guidelines regarding patient selection and therapy standardization (44–46). In our context, only 9.7% of respondents reported complying with the peritoneal surface oncology group international guidelines, which could reflect the need for a regional dialogue and a possible adaptation of these recommendations to the North African context, especially as no dissimilarities have been noted between four countries.

This study is exploratory research with some limitations. Firstly, participants' selection was done through designated referees from each country who were in charge of contacting centers, which could result in some selection and reach bias. That being said, all declared cancer care centers in the region were contacted. Also, gynecological surgeons were under-represented in this group, which is due to the fact that gynecological oncological surgery is mostly performed by general oncological surgeons in the North African setting.

Notwithstanding these limitations, this is the first study addressing the current opinions in the North African region, while capturing the differences between specialties and activity sectors, as well as reflecting the real picture of practice in a region where little published data is available on the management of PC.



CONCLUSION

The assessment of current opinions and knowledge on peritoneal surface malignancy in the North African region indicates a low satisfaction with currently available treatment options and different perspectives between medical oncologists and surgeons. In spite of that, there was a notable homogeneity in treatment practices, which could reflect the possibility of developing a North African collaboration with regional guidelines that allow the adaptation of international recommendations to peritoneal surface malignancy management and that could serve as a template for other low and middle income settings.
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