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An evaluation of the current status of kidney transplant in terms of the type of receipt among Iranian patients
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Abstract
Introduction
With the increasing prevalence and incidence of chronic renal failure leading to advanced kidney disease (ESRD), the use of renal transplant therapy is increasing globally. The aim of this study was to determine the status of kidney transplant in patients during a period of 4–5 years.

Materials and methods
In this retrospective, analytical study, patients undergoing renal transplant at one of the hospitals in northern Iran were studied. The data was collected using a checklist assessing the required information, including the age, sex, place of residence, source of the kidney for transplant (living related, living non-related, deceased), kidney receiving method (donated, purchased), and wait time for a kidney transplant.

Results
A total of 228 patients were included in the study, of which 73.7% were male and 26.3% were female. The average wait time for kidney transplant was 386.22 days. The mean age of patients was 32.7 ± 10.7 years. In addition, living non-related (66.2%) and deceased (14%) were the most and least frequent sources of kidney transplant, respectively. Moreover, 51.8% of all transplanted kidneys were purchased.

Conclusion
Over the past 5 years, there has been a decrease in wait time for kidney transplant in Rasht, Iran. Factors, such as being female, lower age, and living in urban areas, are related to a shorter wait time for kidney transplant. The most common types of kidney transplant are from non-related donors and purchased.
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Introduction
Kidney transplant is the transfer of a healthy kidney from a compatible donor to the body of another person with a disabled kidney [1] and is the most promising option for patients with end-stage renal disease [2]. At the first major conference on the ethical and legal questions of transplant in London in 1962, Dr. Joseph Murray, pioneer of kidney transplant, stated that the major problem in kidney transplant was related to supply and demand [3]. The first organ transplant was conducted in Germany in 1954 from a living-related donor, and the first kidney transplant in the Middle East was performed in Shiraz, Iran, in 1967 [4–6]. The three main sources of kidney transplant include living related (related by consanguinity or affinity), unrelated with financial benefit or altruistic motivation, and brain-dead donors [1, 7]. Successful transplant eliminates the need for dialysis and leads to improved quality of life for the patient [1]. The shortage of kidney grafts from brain-dead donors and the increasing wait times for receiving kidney from this source have shifted the focus of the medical community toward living-donor kidney transplants. In 1986, for the first time in the Middle East, a living-donor kidney transplant was carried out in Iran [8], and in 1989, Ayatollah Khomeini, the leader of the Iranian Revolution, allowed living-donor kidney transplant, and this was the first religious authorization of its kind in the entire Shiite community [9]. In Western societies, living-donor kidney transplant is increasing [10]; for example, in France, more than 1400 living-donor kidney transplants were performed from 2000 to 2006 [2]. According to annual statistics, the highest number of living-donor kidney transplants are carried out in the USA (6435), Brazil (1768), Iran (1615), Mexico (1459), and Japan (939), respectively [11, 12]. Between 2006 and 2014, 3736 living-donor kidney transplants were performed in Iran [11].
Live donors are related or non-related. Non-related donors may be altruistic donors or donate for money. In the past decades, the number of non-related altruistic donations has substantially increased in developed countries, but it is still much lower than the demand for kidney transplant, and this has led to serve shortage of kidney along with increased mortality rates and increased motivation for financial or truism kidney transplants [13].
Half of all transplants in developed countries, such as the US and the UK, come from live donors. Although the results of living-donor kidney transplant are more favorable than those of transplant from brain-dead donors, living donors are still at risk of death, complications from surgery, and potential long-term physical and psychological problems [14]. Living donors include related or unrelated donors. Non-family donors also donate either altruistically or for money.
According to the available statistics, most of kidney transplants performed in Iran so far have been from living donors [15]. In 1988, a living-unrelated donor kidney transplant program was adopted in Iran. As a result, the number of kidney transplant centers and kidney transplants increased rapidly, so that by 1999, the kidney transplant waiting list in the country was successfully eliminated. By the end of 2005, 19609 kidney transplants were performed in Iran. This approach was eventually named the Iranian model renal transplant program. Currently, 50% of ESRD patients in Iran live with a functional transplanted kidney [10]. The annual number of kidney transplants in Iran has gone from less than 100 transplants in 1986 to 1800 transplants in 2006 [16], and in recent years, the rate of kidney transplant has increased again, with approximately 2500–2700 kidney transplants performed per year [17].
Organ transplant is one of the important topics in the field of medical ethics. Due to the prevalence of organ transplant in Iran, this issue needs careful attention. Organ transplant was recognized in Iran as a result of scientific advances in this field, and as this topic became more widespread in Iran, religious scholars began to pay special attention to it and authorize it; while in some other countries, like Japan that is very advanced in terms of science and technology, there are still major cultural problems in terms of accepting this new phenomenon [18]. Also, given the importance of assessing the other aspects of living-donor kidney transplant, including ethical-legal issues, oversight, financial resources, donor’s rights, conditions for selecting the donor, buying and selling organs, organ trafficking, we sought to investigate the status of kidney transplant in patients at one of the hospitals in northern Iran during a period of 5 years.
Methods
This is a retrospective, analytical study. The study population included Iranian patients undergoing kidney transplant between 2009 and 2018 at one of the hospitals in northern Iran; the hospital is allowed to perform kidney transplants. The statistical population was a limited population with about 600 members, given the number of kidney transplants performed over the past 10 years. Sample size was calculated using the Cochran formula. Based on an article by Tabatabai et al. [10], P = 0.4, and a significance level of 0.05, 228 patients were selected from the study population using a systematic random sampling method. The sampling process was as follows: One number was randomly selected among the medical record numbers, followed by selecting every two numbers until 228 patients were selected.
The data was collected using a checklist assessing the required information, including age, sex, place of residence, source of the kidney for transplant (living-related, living non-related, deceased), kidney receiving method (donated, purchased), and wait time for kidney transplant. First, the type of donor (living or deceased) was identified using the medical record; then, the patients were contacted by phone, and if they were willing to cooperate, the type of door and method of donation were identified. The inclusion criteria were as follows: consent to participate in the study and kidney transplant during the past 10 years; the exclusion criterion was incomplete medical records.
Data analysis
The data was analyzed by SPSS 21 software. Quantitative data was described using the mean and standard deviation, and qualitative data was analyzed using frequency percentage. Kidney transplant status tables were evaluated according to the underlying variables using chi-squared test. Also, Poisson regression model was used to investigate the relationship between different variables and wait time for kidney transplant. The significance level was set at 0.05.
Ethical consideration
The ethics committee of Kurdistan University of Medical Sciences approved this study (no. IR.GUMS.REC.1398.058). Consent was obtained from every patient who was contacted by phone (after explaining the process of data collection and the importance of this process in assessing the status of kidney transplant). In addition, the participants were reassured that their personal information was kept confidential. Moreover, the real names of the participants were not used in reporting the data.
Results
The mean age of participants at the time of admission was 32.7 ± 10.7 years. The mean age of the study population was 28 ± 7.5. years for males and 45.7 ± 7 years for females. As shown in Table 1, 228 kidney transplants were evaluated, of which 168 (73.7%) were male and 60 (26.3%) female. The most and least frequent donor types were non-related (151 cases, 66.2%) and deceased (32 cases, 14%), respectively. In addition, 51.8% of the received kidneys were purchased and 48.2% were donated altruistically. Moreover, 152 patients (66.7) lived in urban areas.
Table 1Descriptive statistics


	Variables
	Sex
	Male
	Female
	Total

	n
	%
	n
	%
	n
	%

	168
	73.7
	60
	26.3
	228
	100

	Type of donor
	Deceased
	32
	14
	0
	0
	32
	14

	Related
	45
	19.7
	0
	0
	45
	19.8

	Non-related
	91
	39.9
	60
	26.3
	151
	66.2

	Type of kidney
	Purchased
	94
	41.2
	24
	10.5
	118
	51.8

	Donated
	74
	32.5
	36
	15.8
	110
	48.2

	Residency
	Urban areas
	118
	51.8
	34
	14.9
	152
	66.7

	Rural areas
	50
	21.9
	26
	11.4
	76
	33.3




Table 2 presents the findings of the Poisson regression model to examine the relationship between different variables and wait time for kidney transplant. As shown in the table, the coefficient of variation for age is 9.2, which is statistically significant. This indicates that the chance of getting a kidney transplant increases with age. Also, the coefficient of variation for being female is 430.8 and is statistically significant. This shows that the wait time for kidney transplant is significantly shorter for women than for men. In addition, the wait time for kidney transplant is 178.9 days shorter when the donor is non-related than when the kidney is received from other types of donors; the difference is statistically significant. If the donor is related, the wait time for transplant is 38.1 days shorter, and the different is statistically significant. Also, if the kidney is purchased, the wait time for kidney transplant is 170.3 days shorter; the difference is significant. In addition, there is a significant relationship between place of residence (urban or rural areas) and wait time for kidney transplant. The coefficient of variation for residence in rural areas was 130.22 which was statistically significant. This indicates that people who lived in rural areas waited longer for kidney transplant than those living in urban areas.
Table 2The relationship between different variables and wait time for kidney transplant


	Variable
	Wait time
	Coefficient
	Standard error
	P value

	Age
	296.4
	9.2
	1.45
	>0.0001

	Sex

	 Male
	364.2
	–
	1.5
	> 0.0001

	 Female
	106.5
	− 430.8
	33.6

	Type of Donor

	 Deceased
	437.5
	–
	–
	> 0.0001

	 Related
	271.3
	− 178.9
	− 4.8

	 Non-related
	280
	− 381.1
	− 9.3

	Type of kidney

	 Purchased
	340.8
	–
	–
	> 0.0001

	 Donated
	248.7
	− 170.3
	6

	Residency

	 Urban areas
	285.3
	–
	–
	> 0.0001

	 Rural areas
	318.6
	− 130.2
	− 7.5




Discussion
Kidney transplant is the treatment of choice for end-stage renal patients; in other words, it improves both survival and quality of life of patients and is more cost-effective compared to dialysis [19, 20]. The purpose of this study was to evaluate the status of kidney transplant in patients at Razi Hospital in Rasht between 2009 and 2010. The mean age of participants was 32 years; this indicates that the mean age of kidney transplant patients in our study was lower compared to the similar studies [21, 22]. These days, age is considered an important risk factor for mortality. The sex distribution showed that more than two thirds of the participants were male; this is a relatively large proportion. One of the most important reasons for the relationship between age and gender with the incidence of kidney problems is that men are more exposed to the predisposing factors. In fact, men are more vulnerable to the risk factors for kidney problems and tend to care less about their own health due to having a busy life.
In this study, about 71% and 19% of transplanted kidneys were from non-related and related donors, respectively. From the scientific point of view, living-related donor kidney transplant is more desirable than a deceased unrelated donor kidney transplant, especially when the donor is among first-generation relatives [8]. People with higher socioeconomic status are more likely to get kidney transplant [23]. It is somewhat difficult for donors to believe that they can continue to live as a normal person after donating their kidney, and patients are often unwilling to receive kidney from their close relatives. At the same time, unrelated kidney donation is largely motivated by economic reasons, except in altruistic cases. People with low socioeconomic status may decide to sell their kidneys to cope with financial problems. In order to prevent kidney trafficking, laws and regulations passed in 2009 in the Philippines state that donors should have an emotional or social relationship with recipients.
About 14% of the preformed transplants were from deceased donors, indicating that there has been no progress in cadaveric kidney transplantation, despite the brain death kidney donation law in Iran; and despite the presence of kidney transplant technology in Iran, most kidney transplants were purchased. On the other hand, studies have shown that despite the greater chance of human anti-leukocyte mismatch (HLA) in living-donor kidney transplant than deceased-donor kidney transplant, the former has better outcomes [8, 24]. This factor may partly explain why deceased-donor kidney transplants are less popular than living-donor kidney transplants. In addition, due to cultural and religious factors, Asian countries are still at the beginning of this process [25]. The first deceased-donor kidney transplant in Iran was performed 16 years after the first living-donor kidney transplant and the problem of sex selection still affects deceased-donor kidney transplants. However, in the last few years, the number of deceased-donor kidney transplants has increased in comparison to the number of related or unrelated living-donor kidney transplants [8, 14]. The findings also showed that wait time for kidney transplant was significantly longer in rural areas than in urban areas, which could be due to lower socioeconomic status or less access to educational centers in rural areas. This can be attributed to a lack of awareness; therefore, it is suggested that access to health facilities should be facilitated in rural areas.
Wait time for kidney transplant also varies in other countries; for example, between January 1, 2004, and June 30, 2009, patients in Alabama had an average wait time of more than 72 months, while their counterparts in Oregon waited 19 months [26, 27]. In our study, the wait time for kidney transplant was about 1 year, indicating that access to kidney donors is facilitated at this health center.
Wait time was also significantly correlated with age and sex, so that it was shorter for younger people; this implies that more attention is paid to younger patients. Also, women have significantly shorter wait times than men; this finding can be explained by the fact that significant attention is paid to the health needs of women in Iranian families. Regarding age, it can be said that younger people are more likely to have related-donor kidney transplants. In addition, men and the elderly tend to pay less attention to kidney problems, while women are more sensitive to them, and tend to seek treatment for their kidney problems earlier than men.
There was also a significant association between wait time and type of donor, with people receiving kidney from related donors waiting shorter for kidney transplant than those receiving kidney from unrelated or deceased donors, and those receiving kidney from deceased donors waiting significantly longer on the waiting list than the other two groups. In addition, those receiving a purchased kidney had waited shorter on the waiting list than those receiving a donated kidney.
Conclusion
The study results show that over the past 10 years, wait time for kidney transplant has decreased in Rasht compared to other cities in Iran. In addition, factors, such as being female, younger age, and living in urban areas, were related to a shorter wait time for kidney transplant; this may be due to the fact that people in these groups are more likely to seek kidney transplant. Moreover, most received kidneys were purchased and from unrelated donors; this can be due to financial issues related to buying and selling kidney in Iran and the unpopularity of receiving kidney from diseased or related donors due to cultural aspects of the Iranian population. Despite the fact that many roads in cities in northern Iran are accident-prone, and that there is a high rate of brain death in this province, brain dead donor kidneys are rarely used in kidney transplants; this is an issue that warrants special attention. Therefore, it is important to encourage people to get organ donation cards and encourage families of brain dead patients to participate in organ donation.
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