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In Brazil, most hemodialysis (HD) patients are treated by the country’s public health system. However, accessibility to healthcare is different for public and private patients. This study aimed to identify the profile of vascular access in a Brazilian HD sample. Additionally, it aimed to examine the influence of public and private health insurance, accessibility to endovascular treatments, and timely arteriovenous access creation on the prevalence of tunneled catheters (TCs), non-tunneled catheters (NTCs), and arteriovenous (AV) access. We conducted a cross-sectional electronic survey across 834 centers. Centers were inquired about the number of patients with public and private health insurance, the profiles of vascular access, time for AV access creation, accessibility to TC insertion and endovascular treatments, and the availability of peritoneal dialysis and kidney transplantation. Logistic regression and multilevel logistic regression were performed to evaluate possible interactions between the independent variables. A total of 7,973 patients across 47 HD centers were included in the survey. Public health patients accounted for 77% of the study sample. The overall vascular access profiles of the public and private insurance groups were significantly different (p < 0.001). For patients with public health insurance, the prevalence of any catheter was 25%, while that for private patients was 31.8% (p < 0.001). The prevalence of TCs was more common in private patients (15.3% vs. 23.1%, p < 0.001). AV accesses were more common in public health patients (75% vs. 68.2%, p < 0.001), as were fistulas (72.4% vs. 63.1%, p < 0.001). AV grafts were more prevalent among patients with private insurance (2.6 vs. 5.1%, p < 0.001). The availability of endovascular treatments increased the chance of having a TC by 2.3-fold (OR = 2.33, 95% CI = 1.30–4.18); however, it did not reduce the chance of having any catheter. A high chance of having a catheter was found when the time to AV access creation exceeded 60 days. The differences between public and private patients may be explained by underpayments and the decreased accessibility to care infrastructure in the public system, especially for endovascular treatments. In this sample, public health patients had a decreased risk of having a TC over an NTC. Differences in care accessibility and insurance type might influence the type of vascular access.
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Introduction

According to the Brazilian Dialysis Census, Brazil had around 148,000 dialysis patients in 2021, with a 56% increase in the last decade (1). As many as 94% of these patients are treated with hemodialysis (HD), of which 82% come under the public health system called SUS (Sistema Único de Saúde). Hemodialysis is dependent on a functional vascular access, and for most patients, an arteriovenous fistula (AVF) or arteriovenous graft (AVG) is often preferred over catheters. Catheters, especially non-tunneled catheters (NTCs), cause more infections and hospitalizations and have shorter survival rates than arteriovenous (AV) accesses, leading to higher costs and morbidity (2–6). The Kidney Disease Outcomes Quality Initiative (KDOQI) guidelines suggest that the NTC should not be used beyond 2 weeks (7). Chronic HD patients mostly use tunneled catheters (TCs) as the preferred type of catheter since it has a long subcutaneous tunnel with a Dacron cuff to anchor, which reduces the risk of infection.

Despite the established role of TCs in HD, high rates of NTC use are common in Brazilian HD centers, and catheter prevalence has been rising steadily. In Brazil, catheter prevalence increased from 15.4% to 23.9% from 2013 to 2021, mainly due to an increase in TCs. Nevertheless, 8.6% of all catheters in 2021 were NTCs, and AVF prevalence decreased from 81.3% to 73.9% in the same period (1).

Vascular access is a complex part of HD and demands considerable infrastructural advancement and personnel training to follow international guidelines. Brazil has a universal public health system that covers the majority of HD patients. However, in many regions, practicing nephrologists and vascular surgeons face difficulties in switching from NTCs to TCs, attaining AV access creation, and carrying out endovascular procedures in the public health system. These difficulties may have an influence on the use of the different types of vascular access.

As the official Brazilian Dialysis Census only collects data on the type of vascular access, we decided to perform a survey among Brazilian HD centers aiming to identify vascular access profiles and their associations with the type of healthcare insurance and the characteristics of treatment availability.



Materials and methods


Study design

We conducted a cross-sectional survey to determine the characteristics of vascular access in Brazilian HD centers in February 2022. An electronic survey comprising 21 questions uploaded on Google Forms was sent via e-mail to the HD centers. At the time, 834 HD centers were registered with the Brazilian Society of Nephrology. The person in charge of vascular access control at the HD center was required to respond to the survey.

The questionnaire sought information on the size of the center, the distribution of patients with public and private insurance, profiles of vascular access in patients with public and private health insurance, time for AV access (AVF or AVG) creation, accessibility to TC insertion and endovascular treatments (including angioplasties and thrombectomies), specialties involved in vascular access creation, and the availability of peritoneal dialysis (PD) and kidney transplantation. The main questions sent to the clinics are summarized in Table 1. The study was approved by the local Research Ethics Committee (authorization no. 57815722.3.0000.5013).


Table 1 | Survey questions about vascular access profile and care accessibility.





Objectives

The main objective of this study was to evaluate the profiles of vascular access in a Brazilian HD clinic sample and the factors associated with the presence of NTCs, TCs, and AV accesses. Furthermore, we aimed to investigate whether accessibility to endovascular procedures, the type of healthcare insurance, and the time taken to create AV access had an impact on the use of HD catheters.



Statistical analysis

Continuous variables were described as the mean ± standard deviation or median (first and third quartiles) depending on their distribution. Categorical variables were described as absolute numbers and percentages. Student’s t-test was applied to normally distributed variables and the Mann–Whitney U test for the non-normally distributed variables. Pearson’s chi-square test was used for categorical variables. To evaluate the potential factors associated with the presence of a catheter for current vascular access, we first used logistic regression. We evaluated all potential confounders obtained in the survey, and those with a p-value lower than 0.20 were selected to be part of a full multivariate model. Thereafter, in a stepwise process, we began excluding non-significant predictors, beginning with those with a higher alpha value, until reaching the final level. We compared the model with the best fit using the maximum likelihood test. Furthermore, we considered the hierarchical structure of the data where the patient was at the first level, the dialysis clinic at the second level, and the region of the country at the third level. Thereafter, a mixed-model analysis for the same binary outcome was performed. Finally, to investigate the potential interaction between the prevalence of catheters, we stratified the analysis by region, availability of PD and transplantation, as well as endovascular treatments in the center, and the time taken to create AV access. The equation used and the model fitted are available in a supplementary file. All analyses were performed using STATA 16. The alpha level for significance was set at 0.05.




Results

A total of 47 HD centers responded to the survey, resulting in a sample of 7,973 patients. Tables 2 and 3 show the characteristics of the patients. Most HD centers (66%) were located in the southern and southeastern regions. The distribution of our sample was significantly different from that of the official Census (p < 0.001). Table 4 shows the distribution of the HD clinics in the official national society data and our survey. Patients with public and private health insurance were found in 74.5% of the centers. The prevalence of TCs was found in 17%, NTCs in 9.6%, and AV access in 73.4% of patients. Endovascular procedures were available for 52.9% of the patients. The time taken to create AV access was up to 30 days in 39.48% of patients; it was between 30 and 60 days in 28.02% of patients. No difference between patients with public and private insurance was observed for AV access creation time higher than 60 days.


Table 2 | Clinical and demographic characteristics of the study population.




Table 3 | Clinical and demographic characteristics of the patients stratified by health insurance provider.




Table 4 | Number of active dialysis clinics and patients of the official Census and the study survey.



The overall vascular access profiles were significantly different between the public and private insurance groups (p < 0.001). For patients with public health insurance, the prevalence of any type of catheter was 25%, while that for private patients was 31.8% (p < 0.001). For NTCs, the difference was not statistically significant between the two groups (9.8% vs. 8.7%); however, TCs were more frequent in patients with private insurance (15.3% vs. 23.1%, p<0.001). In public health patients, AV access (AVF or AVG) was significantly more frequent (75% vs. 68.2%, p < 0.001), as was AVF (72.4% vs. 63.1%, p < 0.001). However, in patients with private insurance, AVG was more prevalent (2.6% vs. 5.1%, p < 0.001).

The prevalence of patients under public health insurance was higher in HD centers with 150–250 patients (p < 0.001). Furthermore, the number of patients under private health insurance was higher in the North and Midwest regions (p < 0.001). Table 5 shows the survey and overall private insurance coverage rates by region and the findings on the accessibility to endovascular treatments for both health systems (8). Endovascular treatment was more commonly available to patients with private health insurance (45.6% vs. 76.4%, p < 0.001).


Table 5 | Rates of private insurance coverage and availability of endovascular procedures by region.



In 49% of the centers, a nephrologist was involved in the insertion of TCs. However, that did not significantly affect the vascular access profiles of the participants. Nephrologists were involved in endovascular treatments in only three centers, all in the same city.

Tables 6 and 7 list the results of the two multilevel logistic regression models for the risk of having a catheter. The two models were necessary given the collinearity between the two center characteristics, namely, the availability of endovascular treatments and the time taken to create AV access. In the first model, which included the type of health insurance, HD center region, center size, and the availability of endovascular treatment, the chance of having an NTC for patients with public health insurance was 3.4-fold greater (OR = 3.45, 95% CI = 1.86–6.40). Compared to the southern region, patients from the Midwest had a 51% lower chance of having a catheter (OR = 0.49, 95% CI = 0.29–0.83). The availability of endovascular treatments increased the chance of having a TC by 2.3-fold (OR = 2.33, 95% CI = 1.30–4.18), but did not reduce the chance of having any catheter. The second model, which included the type of health insurance, HD center region, center size, and the time taken to create AV access, demonstrated a decreased chance of having a catheter by 21% for patients with public health insurance (OR = 0.79, 95% CI = 0.66–0.94), possibly due to the reduced risk of having a TC (OR = 0.69, 95% CI = 0.56–0.85). Patients treated at centers located in the Midwest had a 43% lower chance of having a catheter (OR = 0.43, 95% CI = 0.25–0.74). A higher chance of having a catheter, especially an NTC, was found when the time to create AV access exceeded 60 days (Table 7). Figure 1 summarizes the odds of having a catheter as vascular access found on both models.


Table 6 | Model 1 for adjusted multilevel logistic regression for the risk of having a hemodialysis (HD) catheter.




Table 7 | Model 2 for adjusted multilevel logistic regression for the risk of having a hemodialysis (HD) catheter.






Figure 1 | Multilevel logistic regression models for the risk of having a catheter. NTC, non-tunneled catheter; TC, tunneled catheter.





Discussion

This study provides an overview of the factors that may influence the prevalence of the different types of vascular access in a Brazilian HD sample randomly distributed across the country, which considered mainly public and private health insurance coverage and care accessibility. We observed an elevated prevalence of catheters, and the results suggest a possible association between public health insurance and a reduced chance of using a TC. Furthermore, the availability of endovascular treatments was associated with an increased risk of having a TC; moreover, the greater the delay to create AV access, the higher the chance of having an NTC and the lesser the chance of achieving AV access.

Although this randomly distributed sample may not be fully representative of the Brazilian dialysis population, the official Brazilian dialysis Census was filled out by only 252 of the 849 (29.7%) active dialysis clinics in 2021. This comprises 44,037 patients and our sample of 7,973 patients. The low rate of respondents in the official Census raises concern about the need for stronger data on vascular accesses. In addition, the only official data about vascular access include the prevalent modality, as the Census did not split the data into regions or provider type and did not evaluate care accessibility. Nevertheless, the distribution of the vascular access types found in this survey was very similar to that of the Brazilian dialysis Census: AVF = 70.3% vs. 73%, AVG = 3.1% vs. 2.3%, TC = 17% vs. 17.1%, and NTC = 9.6% vs. 7.6% (1). As shown in Table 4, the distribution of clinics in this study differed from that of the official Census. Furthermore, the north region had a much higher rate of patients with private insurance in our survey than the overall official data (42% vs. 10.6%).

A recent cross-sectional study in a northeast state of Brazil, which included 2,513 HD patients (18 HD centers), found an AVF prevalence of 79.6%, AVG of 0.9%, NTC of 15.0%, and TC of 4.5%. Nevertheless, in the study sample, catheters constituted 89% of the initial vascular access cases (9). In 2003, Linardi et al. reported vascular access prevalence from 2,559 patients (23 HD centers) in Brazil, as follows: AVF = 91.2%, AVG = 3.2%, NTC = 5.4%, and TC = 1.2% (10). According to the Brazilian Society of Nephrology annual surveys and other Brazilian reports, the prevalence of catheters, mainly TCs, is growing while the prevalence of AVF is decreasing in country. The prevalence of vascular access in our study was similar to those reported in previous studies.

A Brazilian cross-sectional study comprising 2,276 patients reported a prevalence of 69% for NTCs at HD initiation. The risk factors for NTC use include pre-dialysis care for less than 1 year and lack of private insurance (11). A retrospective analysis of 5,081 Brazilian patients, 58.1% of whom were covered by the public health insurance system, found that, for 69.6% of patients, dialysis was initiated with a catheter (56% NTC and 13.6% TC) (12). Compared to patients with private insurance, those with public health insurance had more AVF (31.9 vs. 27%, p < 0.0001), less TCs (6.2 vs. 23.8%, p < 0.0001), and more NTCs (61.5% vs. 48.5%, p < 0.0001). Patients with private insurance were older and were more frequently referred earlier to nephrologists. In this study, having a catheter as the first access and an unplanned HD start were associated with a higher risk of death within 5 years. Other studies also found high rates of NTC use in Brazilian public health patients (13). According to our findings, public health insurance may possibly affect the type of prevalent vascular access, increasing the chance of having an NTC and reducing the chance of TC use. Patients with public health insurance may have lesser access to an early nephrological consultation and, consequently, might face a delay in AV access creation, thereby providing a greater chance of NTC exposure. The lack of availability of TCs can lead to vascular access site exhaustion due to the need for frequent NTC removal or exchange in cases of dysfunction and infection. The use of TCs tends to help the patient with a longer survival rate with fewer infections and dysfunctions, preserving available vascular access sites, whereas the use of NTCs increases the risk of bloodstream infections and morbidity in HD patients (2–6, 14).

Variation in vascular access is undoubtedly one of the most important determinants of patient outcomes, but the vascular access profiles differ greatly between countries. Japan and Russia have more than 90% AVF use. However, in 2013, the prevalence of AVF varied between 49% and 92% across 20 countries [Japan, China, Europe, Australia/New Zealand, Canada, the USA, and the Gulf Cooperation Council (GCC)]. The UK and the USA have reduced catheter use by <20%. Contrastingly, in Canada and Belgium, catheter use has increased to 40% (15).

In Brazil, more than 80% of patients on HD are covered by public health insurance (1). This was reflected by our study findings, wherein 77% of HD patients were under public health insurance. Most HD centers provide care for patients with either public or private insurance (74.5%). Thus, for patients with public insurance, accessibility to TC and endovascular treatments and faster AV access creation should be facilitated. Nevertheless, these findings might raise the concern that patients with public health insurance may have an inferior chance of having a TC, which may be explained by the decreased availability of endovascular suites and specialists. In Brazil, the reimbursement paid by the public health insurance system is insufficient for the TC insertion procedure and the catheter itself. In our opinion, this is probably the main reason for the elevated prevalence of NTC catheter use in Brazilian HD centers. Moreover, inferior access to adequate infrastructure, such as ultrasound machines and fluoroscopy suites, and the low training opportunities for nephrologists and surgeons exacerbate the problem. Despite these barriers, TC prevalence has increased over the years, which may be explained by the increasing interventional nephrology and HD vascular access training in the country (16, 17). In our survey, nephrologists were involved in TC catheter procedures in almost half the centers; however, their participation in endovascular procedures was very low (3 out of 47 centers), probably because of the limited access to endovascular suites and training. Nephrologist participation as an interventionist was not associated with the prevalence of TC use. In a study that surveyed 239 Brazilian nephrologists in 2006, only 23% of the respondents judged themselves trained enough to insert a TC, and only 47% were trained to place an NTC (18).

Care accessibility may also explain the differences in the prevalence of AVF and AVG between the patients with public and private insurance in our sample. In this study, patients from the public health insurance system had a significantly higher prevalence of AVF and lower prevalence of AVG. In Brazil, AVF can be created in an outpatient setting for public health patients and is reimbursed by the public health insurance system. However, in many centers, the use of AVG is limited due to the need for hospitalization, which may take longer in the public health system. Furthermore, public health system reimbursement for graft materials is insufficient. Moreover, despite the higher maturation rates of AVG, grafts develop stenosis and thrombosis earlier and more often than AVF (19). The lack of accessibility to endovascular treatments in these cases invariably leads to access loss.. In practice, the use of an AVG with no possibility of treatment of venous anastomosis stenosis may have an extremely low chance of long access survival. As other studies have pointed out, patients with private insurance tend to be older in Brazil, and as surgeons have easier access to AVG for this group, they may use it as suggested by the KDOQI guidelines (7, 20, 21). In private practice, if an AVG fails, most patients may have access to endovascular treatments.

A Chinese study that evaluated the impact of two different public health systems—one prominently covering urban areas and the other covering rural areas—found that patients covered by the rural health system had more catheter and less AVF use and had a high overall mortality rate. The use of catheters was an independent predictor of all-cause mortality (22). Similar to China, Brazil, too, has several disparities between urban and rural areas.

Although international guidelines suggest TCs for patients with catheter dependence for more than 2 weeks, along with image guidance for TC insertion and endovascular treatments for dysfunctional accesses (7), these resources are not often available in low-income regions covered mainly by the public health system in Brazil. In our sample, only 45.9% of the patients with public health insurance had access to endovascular procedures. Our findings may suggest that a lack of availability of endovascular treatments increases the risk of having NTCs. On multilevel logistic regression, the availability of endovascular therapy was associated with a 71% decrease in the chance of having an NTC. In the same model, public health patients demonstrated a 3.4-fold greater chance of having an NTC. Even though in Brazil TCs are often inserted without fluoroscopy due to the lack of infrastructure, specific situations, such as difficult cases, central stenosis, and patients with multiple previous accesses, need fluoroscopy in order to be dealt with and to have a TC properly placed. Furthermore, centers that do not offer endovascular treatments have fewer treatment options for AV access stenosis and thrombosis.

A South African report found that 56% of patients had catheters, despite only 12% of patients not being submitted to AV access creation attempt. Almost a third of the patients in this study waited more than 12 months prior to the first AVF attempt, and a 26% prevalence of central venous stenosis or occlusions was reported (23). The authors commented on the lack of infrastructure for HD vascular access, especially surgical and endovascular suites, and how the lack of endovascular treatments undermines the creation of vascular accesses, as up to 46% would need an intervention to mature. The impossibility of treating primary failures may lead to the creation of a new AV access, reducing the available creation sites and leading to longer catheter exposure and potential complications (24–28). Brazil has no regulations for outpatient endovascular procedures; therefore, patients with dysfunctional access need to be hospitalized for treatment. As most vascular access angioplasties are considered non-urgent procedures, reports of months of delays—from the diagnosis of stenosis to treatment—are common in the public health system. Such long periods of wait are not practical for HD patients, as many develop thrombosis and require a catheter until a new AV access is created. Most vascular access thrombosis is due to stenosis, which can be treated with angioplasty without disrupting the dialysis schedule of the patient (16, 17, 29–31). In the USA, the outpatient treatment of dysfunctional vascular access in specialized centers is a consolidated reality, with published results (32–35).

The creation of regional reference centers to centralize vascular access procedures could also increase the use of AV access. A report including 74 Veterans Administration Medical centers and 1,114 patients found the odds of having AVF as first access to be three times higher at the center, with >30 initial vascular access procedures per year compared to those with less than 10. Additionally, they found a strong clustering effect at the surgeon level, suggesting that different personal practice patterns can affect vascular access use (36).

Our study had other limitations beyond selection bias. We did not evaluate the social, economic, or clinical characteristics of the patients, which can affect the choice and outcomes of vascular access. We have included the region as an independent variable in the attempt to mitigate this limitation. The annual Brazilian dialysis Census collects limited data on vascular access, focusing on the prevalence of TC, NTC, and AV accesses, and is filled out by roughly 30% of the country’s dialysis clinics. Furthermore, the data available from the Census did not split the vascular access profiles by region. Therefore, the profiles shown by the Brazilian Society of Nephrology, as the one in this report, may be biased, as centers with better care are more inclined to submit their data. Only 5.6% of the HD clinics responded to our survey, and the geographic distribution and private insurance coverage rates differed from the official Census. Therefore, it is important to collect more comprehensive and detailed data on vascular access to guide care policies. Despite these important limitations, our survey included a considerable number of patients and was the first to evaluate health insurance providers, availability of endovascular treatments, and time to AV access creation as predictors of a prevalent catheter.

Our findings in this randomly distributed sample may suggest a gap in care between public and private practices, as public health patients had a decreased risk of having a TC. Although a difference is expected in the use of expensive and advanced materials, such as drug-coated balloons and stents, it is concerning that patients with public health insurance, who represent a majority in our country, may be exposed to risks of complications due to a higher exposure to NTCs. Larger studies on care accessibility and stronger official data are needed to guide future vascular access policies in Brazil. Spreading vascular access care through training, adequate reimbursement, and facilitation of accessibility to infrastructure should be considered.



Data availability statement

The raw data supporting the conclusions of this article will be made available under request to the corresponding author.



Ethics statement

The studies involving human participants were reviewed and approved by the Universidade Federal de Alagoas [authorization no. (CAAE) 57815722.3.0000.5013]. The patients/participants provided written informed consent to participate in this study.



Author contributions

TM provided statistical advice and performed the analysis. All authors contributed to the article and approved the submitted version.



Acknowledgments

The authors would like to thank all participating centers, the Brazilian Society of Nephrology, and the invaluable insights of the reviewers.



Conflict of interest

RP received speaker honoraria from Baxter Healthcare and BD. TM is employed by the Pontifícia Universidade Católica do Paraná and is a recipient of scholarships from the Brazilian Council for Research CNPq, received consulting fees from AstraZeneca and Baxter Healthcare and speaker honoraria from Astra Zeneca, Lilly-Boehringer, Baxter, and Takeda.

The remaining authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Supplementary material

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fneph.2022.985449/full#supplementary-material



References

1. Brazilian Society of Nephrology. Censo de diálise 2021 (2021). Available at: https://www.censo-sbn.org.br/censosAnteriores.

2. Al-Balas, A, Lee, T, Young, CJ, Kepes, JA, Barker-Finkel, J, and Allon, M. The clinical and economic effect of vascular access selection in patients initiating hemodialysis with a catheter. J Am Soc Nephrol (2017) 28:3679–87. doi: 10.1681/ASN.2016060707

3. Bray, BD, Boyd, J, Daly, C, Donaldson, K, Doyle, A, Fox, JG, et al. Vascular access type and risk of mortality in a national prospective cohort of haemodialysis patients. QJM (2012) 105:1097–103. doi: 10.1093/qjmed/hcs143

4. Nguyen, DB, Shugart, A, Lines, C, Shah, AB, Edwards, J, Pollock, D, et al. National healthcare safety network (NHSN) dialysis event surveillance report for 2014. Clin J Am Soc Nephrol (2017) 12:1139–46. doi: 10.2215/CJN.11411116

5. Malas, MB, Canner, JK, Hicks, CW, Arhuidese, IJ, Zarkowsky, DS, Qazi, U, et al. Trends in incident hemodialysis access and mortality. JAMA Surg (2015) 150:441. doi: 10.1001/jamasurg.2014.3484

6. Yeh, LM, Chiu, SYH, and Lai, PC. The impact of vascular access types on hemodialysis patient long-term survival. Sci Rep (2019) 9:1–8. doi: 10.1038/s41598-019-47065-z

7. Lok, CE, Huber, TS, Lee, T, Shenoy, S, Yevzlin, AS, Abreo, K, et al. KDOQI clinical practice guideline for vascular access: 2019 update. Am J Kidney Dis (2020) 75:S1–164. doi: 10.1053/j.ajkd.2019.12.001

8. ANS. Caderno de informação da saúde suplementar [Electronic version]. Agência Nacional de Saúde (2019) Vol. 67. Retrieved from: http://www.ans.gov.br/biblioteca/index.html.

9. Kennedy, J, Lima, T, Rannyelle, S, Lima, T, and De Lima, AL. Vascular accesses for hemodialysis: current situation in the state of ceará, Brazil. J Hum Growth Dev (2022) 32:283–93. doi: 10.36311/jhgd.v32.13318

10. Linardi, F, Linardi F de, F, Bevilacqua, JL, Morad, JFM, Costa, JA, and Miranda Júnior, F. Acesso vascular para hemodiálise: avaliação do tipo e local anatômico em 23 unidades de diálise distribuídas em sete estados brasileiros. Rev Col Bras Cir (2003) 30:183–93. doi: 10.1590/S0100-69912003000300005

11. da Silva, GM, Gomes, IC, Andrade, EIG, Lima, EM, de Acurcio, FA, and Cherchiglia, ML. Permanent vascular access in patients with end-stage renal disease, Brazil. Rev Saude Publica (2011) 45:241–8. doi: 10.1590/S0034-89102011005000005

12. Barra, ABL, Roque-da-Silva, AP, Canziani, MEF, Lugon, JR, and Strogoff-de-Matos, JP. Characteristics and predictors of mortality on haemodialysis in Brazil: a cohort of 5,081 incident patients. BMC Nephrol (2022) 23:1–8. doi: 10.1186/s12882-022-02705-x

13. Lima, JKT, Lima, SRT, De Almeida, ME, De Fátima Vasques Monteiro, M, Filho, JGS, Medeiros, SYS, et al. Haemodialysis access: Clinical and epidemiological profile of patients and their vascular access in interior of Brazil. Int Arch Med (2015) 8:1–8. doi:10.3823/1610

14. Astor, BC, Eustace, JA, Powe, NR, Klag, MJ, Fink, NE, and Coresh, J. Type of vascular access and survival among incident hemodialysis patients: The choices for healthy outcomes in caring for ESRD (CHOICE) study. J Am Soc Nephrol (2005) 16:1449–55. doi: 10.1681/ASN.2004090748

15. Robinson, BM, Akizawa, T, Jager, KJ, Kerr, PG, Saran, R, and Pisoni, RL. Factors affecting outcomes in patients reaching end-stage kidney disease worldwide: differences in access to renal replacement therapy, modality use, and haemodialysis practices. Lancet (2016) 388:294–306. doi: 10.1016/S0140-6736(16)30448-2

16. Franco, RP, Chula, DC, Alcantara De Rebolho, MT EC, Melani, ARA, and Riella, MC. Salvage of thrombosed arteriovenous fistulae of patients on hemodialysis: Report on the experience of a Brazilian center. Brazilian J Nephrol. (2018) 40:351–9. doi: 10.1590/2175-8239-jbn-2018-0036

17. Franco, RP, Riella, MC, Chula, DC, de Alcântara, MT, and do Nascimento, MM. Safety and efficacy of arteriovenous fistula angioplasties performed by nephrologists: report from a Brazilian interventional nephrology center. Braz J Nephrol (2021) 44:196–203. doi: 10.1590/2175-8239-jbn-2021-0085

18. Nascimento, MM, Chula, D, Campos, R, Nascimento, D, and Riella, MC. Interventional nephrology in Brazil: Current and future status. Semin Dial (2006) 19:172–5. doi: 10.1111/j.1525-139X.2006.00146.x

19. Almasri, J, Alsawas, M, Mainou, M, Mustafa, RA, Wang, Z, Woo, K, et al. Outcomes of vascular access for hemodialysis: A systematic review and meta-analysis. J Vasc Surg (2016) 64:236–43. doi: 10.1016/j.jvs.2016.01.053

20. Viecelli, AK, and Lok, CE. Hemodialysis vascular access in the elderly–getting it right. Kidney Int (2019) 95:38–49. doi: 10.1016/j.kint.2018.09.016

21. Franco, RP. Is the fistula first approach still valid? Braz J Nephrol (2021) 43:263–8. doi: 10.1590/2175-8239-jbn-2020-u001

22. Yao, X, Chen, S, Lei, W, Shi, N, Lin, W, Du, X, et al. The relationship between hemodialysis mortality and the Chinese medical insurance type. Ren Fail (2019) 41:778–85. doi: 10.1080/0886022X.2019.1657893

23. Grant, IR, Freercks, RJ, Honiball, EJ, and Dube, B. Analysis of the vascular access service for patients on haemodialysis in Livingstone hospital. Cardiovasc J Afr (2021) 32:98–107. doi: 10.5830/CVJA-2020-049

24. Cheung, AK, Imrey, PB, Alpers, CE, Robbin, ML, Radeva, M, Larive, B, et al. Intimal hyperplasia, stenosis, and arteriovenous fistula maturation failure in the hemodialysis fistula maturation study. J Am Soc Nephrol (2017) 28:3005–13. doi: 10.1681/ASN.2016121355

25. Lopes, JRA, Marques AL de, B, and Correa, JA. The influence of a doppler ultrasound in arteriovenous fistula for dialysis failure related to some risk factors. J Bras Nefrol (2020) 42:147–52. doi: 10.1590/2175-8239-jbn-2019-0080

26. Lok, CE, Sontrop, JM, Tomlinson, G, Rajan, D, Cattral, M, Oreopoulos, G, et al. Cumulative patency of contemporary fistulas versus grafts (2000–2010). Clin J Am Soc Nephrol (2013) 8:810–8. doi: 10.2215/CJN.00730112

27. Al-Jaishi, AA, Oliver, MJ, Thomas, SM, Lok, CE, Zhang, JC, Garg, AX, et al. Patency rates of the arteriovenous fistula for hemodialysis: A systematic review and meta-analysis. Am J Kidney Dis (2014) 63:464–78. doi: 10.1053/j.ajkd.2013.08.023

28. Schinstock, CA, Albright, RC, Williams, AW, Dillon, JJ, Bergstralh, EJ, Jenson, BM, et al. Outcomes of arteriovenous fistula creation after the fistula first initiative. Clin J Am Soc Nephrol (2011) 6:1996–2002. doi: 10.2215/CJN.11251210

29. Beathard, GA, Arnold, P, Jackson, J, and Litchfield, T. Aggressive treatment of early fistula failure. Kidney Int (2003) 64:1487–94. doi: 10.1046/j.1523-1755.2003.00210.x

30. Windus, DW, Audrain, J, Vanderson, R, Jendrisak, MD, Picus, D, and Delmez, JA. Optimization of high-efficiency hemodialysis by detection and correction of fistula dysfunction. Kidney Int (1990) 38:337–41. doi: 10.1038/ki.1990.206

31. Riella, MC, and Roy-Chaudhury, P. Vascular access in haemodialysis: strengthening the achilles’ heel. Nat Rev Nephrol (2013) 9:348–57. doi: 10.1038/nrneph.2013.76

32. Beathard, GA, and Litchfield, T. Effectiveness and safety of dialysis vascular access procedures performed by interventional nephrologists. Kidney Int (2004) 66:1622–32. doi: 10.1111/j.1523-1755.2004.00928.x

33. Mishler, R, Sands, JJ, Ofsthun, NJ, Teng, M, Schon, D, and Lazarus, JM. Dedicated outpatient vascular access center decreases hospitalization and missed outpatient dialysis treatments. Kidney Int (2006) 69:393–8. doi: 10.1038/sj.ki.5000066

34. El-Gamil, AM, Dobson, A, Manolov, N, DaVanzo, JE, Beathard, GA, Foust Litchfield, T, et al. What is the best setting for receiving dialysis vascular access repair and maintenance services? J Vasc Access (2017) 18:473–81. doi: 10.5301/jva.5000790

35. Dobson, A, El-Gamil, AM, Shimer, MT, DaVanzo, JE, Urbanes, AQ, Beathard, GA, et al. Clinical and economic value of performing dialysis vascular access procedures in a freestanding office-based center as compared with the hospital outpatient department among Medicare ESRD beneficiaries. Semin Dial (2013) 26:624–32. doi: 10.1111/sdi.12120

36. O’Hare, AM, Dudley, RA, Hynes, DM, McCulloch, CE, Navarro, D, Colin, P, et al. Impact of surgeon and surgical center characteristics on choice of permanent vascular access. Kidney Int (2003) 64:681–9. doi: 10.1046/j.1523-1755.2003.00105.x



Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2022 Franco, Chula, de Moraes and Campos. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Health insurance provider and endovascular treatment availability are associated with different hemodialysis vascular access profiles: A Brazilian national survey

      

        		

          Introduction

        



        		

          Materials and methods

        

          		

            Study design

          



          		

            Objectives

          



          		

            Statistical analysis

          



        



        



        		

          Results

        



        		

          Discussion

        



        		

          Data availability statement

        



        		

          Ethics statement

        



        		

          Author contributions

        



        		

          Acknowledgments

        



        		

          Conflict of interest

        



        		

          Supplementary material

        



        		

          References

        



      



      



    



  



OEBPS/Images/table6.jpg
Health insurance
Public

Region

South

Southeast

Midwest

Northeast

North

Center size (n patients)

<150
150-250
>250

Endovascular treatment

Yes

Any catheter
OR (95% CI)

1.06 (0.72-1.55)

Reference
0.87 (0.54-1.40)
0.49 (0.29-0.83)
0.86 (0.40-1.83)
1.18 (0.65-2.16)

Reference
0.79 (0.53-1.18)
1.39 (0.76-2.55)

0.76 (0.52-1.13)

Type of catheter

NTC
OR (95% CI)

3.45 (1.86-6.40)

Reference
0.60 (0.26-1.40)
0.92 (0.37-2.25)
1.05 (0.29-3.82)
1.61 (0.57-4.59)

Reference
1.18 (0.59-2.36)
0.55 (0.18-1.61)

0.29 (0.15-0.54)

OR, odds ratio; NTC, non-tunneled catheter; TC, tunneled catheter. Bold values are statistically significant odds ratios.

TC
OR (95% CI)

0.32 (0.18-0.57)

Reference
0.71 (0.33-1.55)
0.33 (0.14-0.79)
0.59 (0.17-2.00)
0.71 (0.26-1.91)

Reference
0.62 (0.33-1.20)
2.08 (0.78-5.57)

2.33 (1.30-4.18)





OEBPS/Images/fneph.2022.985449_cover.jpg
, frontiers ‘ Frontiers in Nephrology

Health insurance provider and
endovascular treatment
availability are associated with
different hemodialysis vascular
access profiles: A Brazilian
national survey





OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/table2.jpg
Variable

Centers, n

Patients per center, n*
Non-tunneled catheter, n (%)
Tunneled catheter, n (%)
AVF, n (%)

AVG, n (%)

Health insurance care, 1 (%)
Public

Private

Mixed

Endovascular available, n (%)
PD available, n (%)

Transplant available, n (%)

Time (days) to AV access creation, 1 (%)

<30
30-60
61-90
91-120
>120

Total population (7,973 patients)

47
154 (113-210)
764 (9.6)
1,357 (17.0)
5,606 (70.3)
246 (3.1)

7 (149)
5(106)
35 (74.5)
4,220 (52.9)
30 (63.8)
28 (59.6)

3,148 (39.48)
2,234 (28.02)
1,026 (12.87)
1,135 (14.24)
430 (5.39)

AVF, arteriovenous fistula; AVG, arteriovenous graft; PD, peritoneal dialysis; AV,

arteriovenous

“Median (first and third quartiles).





OEBPS/Images/fneph-02-985449-g001.jpg
i
1 1.06
4 |
Any catheter 0791
-
|
|
|
|
I _ e
|
NIG 1127
4o
|
|
|
|
032 |
-— |
- |
L 069 |
- |
|
L
0.00 1.00 2.00 3.00 4.00 5.00 6.00

Odds Ratio

® Model1 @ Model 2






OEBPS/Images/table4.jpg
Active centers in 2021

N
Region, 7 (%)

South
Southeast
Midwest
Northeast
North

*Mann-Whitney U test, p<0.02.

849

153 (18.0)
403 (47.5)
78 (9.2)
163 (19.2)
52 (6.1)

Responding centers

Survey*

47

18 (38.3)
13(27.7)
8(17.0)
3 (6.4)

5(10.6)

Census 2021

252

59 (23.4)
113 (44.8)
24 (9.5)
42 (16,6)
14 (55)

Survey*

7973

2,707 (34)
2,809 (35.2)
1,081 (13.6)
507 (6.4)
889 (11.2)

Patients

Census 2021

44,037

8,251 (18.7)
21,059 (47.8)
3,729 (8.5)
9,082 (20.6)
1,916 (4.4)





OEBPS/Images/table3.jpg
Variable

Patients, n (%)
Center size, n (%)

<150

150-250

>250

Region, 1 (%)

South

Southeast

Midwest

Northeast

North

Vascular access, n (%)
Non-tunneled catheter
Tunneled catheter
Arteriovenous fistula
Arteriovenous graft
Endovascular available, n (%)
Time (days) to AV access creation, n (%)
<30

30-60

61-90

91-120

>120

AV, arteriovenous

Public

6,140 (77)

1,433 (23.5)
3,164 (51.5)
1,533 (25.0)

2,198 (35.7)
2,220 (36.1)
771 (12.6)
447 (7.3)
504 (8.2)

604 (9.8)
934 (15.2)
4,449 (72.4)

153 (2.6)

2,819 (45.9)

2,549 (41.5)
1,584 (25.8)
844 (13.7)
740 (12.1)
423 (6.9)

Private

1,833 (23)

561 (30.6)
740 (40.4)
532 (29.0)

509 (27.8)
589 (32.1)
310 (16.9)
60 (3.3)
365 (21)

160 (8.7)

423 (23.1)

1157 (63.1)
93 (5.1)

1,401 (76.4)

599 (32.7)
650 (35.5)
182 (9.9)
395 (21.5)
7 (0.4)

p-value

<0.001

<0.001

<0.001

<0.001
<0.001





OEBPS/Images/logo.jpg
, frontiers ‘ Frontiers in Nephrology





OEBPS/Images/table7.jpg
Health insurance
Public

Region

South

Southeast
Midwest
Northeast

North

Center size (n patients)
<150

150-250
>250

Time to AV access creation

<30
30-60
61-90
91-120
>120

OR, odds ratio; NTC, non-tunneled catheter; TC, tunneled catheter; AV, arteriovenous. Bold values are statistically significant odds ratios.

Any catheter
OR (95% CI)

0.79 (0.66-0.94)

Reference
0.94 (0.60-1.45)
0.43 (0.25-0.74)
0.76 (0.38-153)
0.80 (0.43-1.48)

Reference
0.80 (0.55-1.17)
1.34 (0.75-2.37)

Reference
1.32 (0.94-1.87)
1.72 (1.10-2.69)
2.28 (1.58-3.29)
1.85 (0.98-3.48)

Type of catheter

NTC
OR (95% CI)

1.27 (0.95-3.79)

Reference
0.69 (0.26-1.83)
0.71 (1.05-7.20)
0.63 (0.14-2.81)
0.54 (0.14-2.05)

Reference
1.39 (0.61-3.18)
0.50 (0.14-1.79)

Reference
1.90 (0.96-3.79)
2.75 (1.05-7.20)
7.04 (3.69-13.4)
6.05 (1.79-20.5)

TC
OR (95% CI)

0.69 (0.56-0.85)

Reference
0.65 (0.28-1.47)
0.34 (0.13-0.86)
0.77 (0.21-2.80)
0.93 (0.30-2.86)

Reference
0.54 (0.27-1.09)
2.28 (0.80-6.52)

Reference
0.73 (0.42-1.25
0.92 (0.49-1.76,
0.61 (0.35-1.09;
0.54 (0.19-1.49,





OEBPS/Images/table1.jpg
Number of patients (public and private)

Number of patients with AVF, AVG, TC, and NTC for public and private
patients

Time from HD initiation to AVG/AVG creation for public and private patients
Routine use of TC until AVF or AVG of public and private patients (yes/no)

Availability of endovascular procedures in cases of vascular access dysfunction in
public and private patients (yes/no)

Specialists involved in TC insertion, AVF/AVG creation, and endovascular
procedures

Availability of PD and renal transplantation (yes/no)

AVF, arteriovenous fistula; AVG, arteriovenous graft; TC, tunneled catheter; NTC, non-
tunneled catheter; PD, peritoneal dialysis





OEBPS/Images/table5.jpg
Region

South
Southeast
Midwest
Northeast
North

Private insurance
rate on survey (%)

18.8
209
286
11.8
42

Official private
insurance coverage
(%)

249
35.1
214
12.2
10.6

Availability of endovascular proce-
dures on public health system (%)

57.1
444
16.6
333
75

Availability of endovascular proce-
dures on private health system (%)

80

100
75
100





