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Abstract
In developed countries, renal replacement therapy (RTT) is available to every patient who requires one. The RTT patients continue to believe that the beginning of the therapy means an attachment to one’s home nephrological center, which prevents travelling. The role of specialists is to inform their patients that they can travel. Guidelines concerning the ways in which the patients should be prepared for trips are available, but they are based mainly on expert opinions. Therefore, there is a need to conduct extensive research evaluating the safety of long-distance travel in the discussed patient group.
Abstrakt
Leczenie nerkozastępcze (RRT, renal replacement therapy) w krajach rozwiniętych jest dostępne dla każdego chorego, który takiej terapii wymaga. W świadomości pacjentów leczonych RTT nadal pokutuje przekonanie, że rozpoczęcie takiej terapii równoznaczne jest z przywiązaniem do macierzystego ośrodka nefrologicznego co uniemożliwia wyjazd wakacyjny. Rolą lekarzy specjalistów jest informowanie chorych o możliwości podróży. Dostępne są wytyczne w jaki sposób przygotować takiego pacjenta, ale opierają się głównie na opinii ekspertów. Istnieje potrzeba przeprowadzenia szeroko zakrojonych badań oceniających bezpieczeństwo dalekich podróży w tej grupie pacjentów.  

Introduction
In developed countries, renal replacement therapy (RRT) is available to every patient who requires one. In the case of RRT patients, the “travel” or “independence” are viewed as 2 out of 5 key factors determining the choice of treatment method (1). In one study, there were about 200 reports of willingness to travel among 1300 patients subject to haemodialysis in the period of 6 months (2). Haemodialysis is the most frequently used RRT option but, if there are no medical contraindications, patients may choose treatment by peritoneal dialysis (PD). The superiority of PD involves greater independence because the patient conducts interventions in a domestic environment with the use of the continuous ambulatory peritoneal dialysis method (CAPD) or automated peritoneal dialysis (APD) and the device referred to as the cycler. The third and the best method is kidney transplantation (KTx). The RRT patients continue to believe that the beginning of the therapy means an attachment to one’s home nephrological centre, which prevents travelling. The role of specialists in nephrology or transplantation is to inform their patients that they can travel, and to prepare the patients for the same. Given that each of the listed RRTs has its own specific nature, a trip must be carefully planned to prevent any impediments to therapy continuation. The type of RRT will also be determined by the ability to choose travel destination (Table 1).


	RRT type
	 Destination
	Most frequent possible RRT-related complications when travelling  
	Contraindications to vaccinations recommended when planning a trip abroad

	Haemodialysis
	Availability of a dialysis centre with open slots who consents to accept the patient for the visiting or transient dialyses 
	Too long travelling time to reach destination, skipping a scheduled haemodialysis which poses a direct threat to life, infection with hepatotropic viruses
	No contraindications

	Peritoneal dialysis
	Availability of a place for dialysis fluid exchange which meets required sanitary conditions, the ability to deliver fluids to the place of patient’s stay
Availability of a dialysis centre in the case of complications
	Peritonitis is related to the absence of required sanitary conditions to conduct exchanges
	No contraindications

	Renal transplantation
	Availability of a transplantation centre
	Infections, acute rejection of a transplanted kidney as a consequence of the lack of the right amount of immunosuppressant drugs
	Live vaccines are contraindicated



Table 1. Type of RRT, destinations and possible complications when travelling


Travel of a haemodialyzed patient

Haemodialyzed patients are an immunocompromised population, which is likely to be multifactorial due to a combination of innate and adaptive immune system dysfunctions, chronic inflammations, endothelial cell dysfunctions, and uraemia (3).  The specific nature of haemodialysis treatment requires accessibility to a dialysis centre that is fitted with required equipment. Haemodialysis is typically performed three times per week, for four hours each. Travelling to Wester European countries does not pose much logistics troubles due to very good infrastructure, availability of open slots in haemodialysis centres, and standardized sanitary procedures - water disinfection, the use of disposable dialysis lines and dialysers, the monitoring of the virological status of the patient with respect to hepatotropic viruses.  Before going on a trip, the patient should receive a (best written) confirmation of the pre-determined destination dialysis station (best by email). The doctor who attends to the patient on an everyday basis, should prepare an information sheet with haemodialysis directions, virological status, and up-to-date laboratory findings.  It needs to be emphasised that within the European Union (EU) such treatment is covered by an insurer. The EU has an established mechanism which enables patients with end-stage kidney disease (ESRD) to receive dialysis abroad, allowing them to benefit from the legal right to freedom of movement. (4). 
Scientific data regarding travelling safety and the use of the care of dialysis stations in developed countries is scarce. In a study conducted on patients dialysed in London, the relation of HCV infection to a trip to India was confirmed in two patients. It was possible thanks to the monitoring of the virological status for a few months before the trip, genetic testing – HCV-PCR, and the monitoring of anti-HCV antibodies levels after the return to the mother Dialysis Station. Infections with hepatotropic viruses occur much more often in haemodialyzed patients, therefore, if possible, one should choose dialysis stations which, without a doubt, follow sanitary procedures (5). Another UK-based study examined haemodialyzed patients who travelled both within the UK and outside the country. The results of the study demonstrated that the number of infections increased, above all, in the group of diabetic patients and patients travelling to tropical and subtropical zone countries. The patient most frequently reported diarrhoea and respiratory tract infections (6).

Travel of a peritoneally dialysed patient

As already mentioned, PD patients conduct dialysis fluid exchange autonomously. When planning a trip, it will be important to consider the means of transportations the patient will use. This decides whether the patient will have the dialysis fluids with him or whether they will be shipped to one’s destination. The available study literature does not specify any data about the frequency of occurrence of CADO therapy complications directly related to travelling. The only available information is about the ability to travel, available on the sites of dialysis fluids’ manufacturers. There is no detailed guidance on how the patient should prepare for a trip. Therefore, it is necessary to consult a specialist in transplantation or a medical doctor before every trip. 

Travel of a post-kidney-transplant patient

Renal transplantation is, by no means, the best RRT method, for it makes the patient autonomous and not dependent on frequent stays at Dialysis Centres, which allows for a greater choice of travelling destinations. Nonetheless, there is a constant need of immunosuppression, which makes such patients more exposed to infectious diseases, including opportunistic diseases, than the immunocompetent population. Immunosuppressing agents affect the immunological response following vaccinations, which may not be developed (7).The time period of greatest immunosuppression, during which the effect of prolonged T cell compromise is most apparent, appears to be in the first months following transplantation(8).  That is why, it is not advised to travel in that period. In 2019, the American Society of Transplantation Infectious Diseases Community of Practice, published a set of guidelines on how to prepare the patient following solid organ transplantation for a trip (9). Two issues the paper deals with draw our particular attention. First, already at KTx qualifying stage, the doctor must discuss with the patient his/her future travelling plans. One must consider any necessary vaccinations, which after the transplantation are contraindicated due to applied immunosuppression (10). Secondly, before a trip, above all, before visiting tropical zone countries, a consultation with a medical doctor, specialist in travel medicine, is recommended (6). The studies conducted amongst the recipients of vascularised organs who travelled outside the USA and Canada showed that over a half of the study subjects chose countries with endemic hepatitis A, and only 5% of the patients had been vaccinated before travelling.  Amongst KTx patients travelling to the countries with mosquito-transmitted diseases, malaria and dengue, only 25% of the patients followed recommended prophylaxis (11). The risk of developing various types of infections amongst travellers in the same population is significantly higher. Both the disease, typically diarrhoea, as well as the use of antibiotics, may have an impact on the concentration of immunosuppressive agents, which have a narrow therapeutic index (12). Too high levels are nephrotoxic, whereas too low levels could results in acute rejection of the transplanted kidney.

In highly developed countries, travelling is common among RRT patients despite significant logistics issues related to the same. A change of the place of stay and climate has a positive effect on their wellbeing. However, there is a group of patients, who do not benefit from trips.  Amongst the factors which have a negative impact on the health condition of the RRT traveller are:
an increased risk of anaemia, infections, foreign dialysis station staff – in the case of haemodialyzed patients, language barrier, difficulties in following the right diet (2).  Communicating and coordinating high-quality care across borders may be facilitated by increased standardisation of norms and documents for continuity of care, such as care plans and discharge summaries. 
Immunization is an important component of preventative care for patients with kidney disease. Unfortunately, patients with advanced kidney disease and/or using immunosuppressing agents generally have lower rates of seroconversion, lower antibody titers, and a less sustained response after immunization compared with healthy controls (10). 
Summary
In the 21st century, long-distance travelling by RRT patients is possible. The patients may benefit from travelling as far as improving the quality of their lives is concerned. However, some of them will be exposed to infectious and non-infectious complications related to travelling. Guidelines concerning the ways in which the patients should be prepared for trips are available, but they are based mainly on expert opinions. Therefore, there is a need to conduct extensive research evaluating the safety of long-distance travel in the discussed patient group.  Consulting a doctor specialising in travel medicine ought to be a fixed component of preparing the RRT patient for travelling. Communicating and coordinating high-quality care across borders may be facilitated by increased standardisation of norms and documents for continuity of care, such as care plans and discharge summaries.
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