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A B S T R A C T   

Background: . In Ecuador, it is estimated that more than eight hundred people are on the waiting list for organ 
transplants. For this reason, the aim of this study is to describe the epidemiological profile of patients on the 
waiting list and donor for a kidney transplant. 
Methods: . A cross-sectional retrospective study was performed on 67 patients who underwent transplants be-
tween 2012 and 2019. We included recipients of organs from both deceased and living donors. Age of patients 
and donors, period in which they underwent dialysis until the transplant, type of donor, cause of chronic kidney 
failure, comorbidities, type of dialysis, cold ischemia time, blood-type of donors and patients, compatibility, 
complications after transplant, delayed graft function, and immunosuppression, were studied. 
Results: . A total of 45 patients were male, with age 46.80 ± 11.48 years old. Twenty-two were females, with age 
of 40.45 ± 12.9 years old. The mean age of the donor was 40.71 ± 13.28 years old. 55.2% of the etiology to 
develop CKD in patients was unknown. The second most prevalent were diabetic nephropathy and lupus 
nephritis, both of which registered 7.5%. Furthermore, 92.4% received kidneys from deceased donors, and the 
mean age of those recipients was 45.2 ± 13.9 years old. Conversely, only 7.6% had kidneys from living donors. 
Conclusions: . The importance of knowing the epidemiological profile is for health strategies. It can be developed 
for the medical care of the most vulnerable population within this list, and try to reduce morbidity and mortality.   

1. Introduction 

Chronic Kidney Disease (CKD) has become an increasingly critical 
condition in Ecuador [1]. It is an ever-more common disease associated 
with high mortality and costs that negatively impacts the quality of life 
in terms of health [2,3]. The annual increase in the number of new 
patients with end-stage renal disease requiring kidney transplantation. 

Also, the waiting list is the only option for kidney patients until they 
receive a transplant. The widening gap between demand and supply of 
kidneys has led to a progressive expansion of the waiting list for such 
transplants worldwide [2,4,5]. This has become a significant problem as 
many patients die while waiting to receive a kidney. In Ecuador, it is 
estimated that more than eight hundred people are on the waiting list for 
organ transplants [1]. It is located in the northwest region of South 
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America, which has approximately 17 million inhabitants [6]. 
Besides, the population does not recognize the importance and 

benefits of donation. That is the reason there is a considerable discrep-
ancy between the organ donation and transplant system. Since 2011, all 
Ecuadorians are legal donors by default. The only exceptions are those 
who deselect themselves [7]. Nevertheless, the expected improvement 
in donation rates has not been seen [1]. From a health-science 
perspective, this type of study is useful as it illustrates the critical role 
that epidemiology plays in the development of public policies. The 
purpose of this study is to describe the epidemiological profile of pa-
tients on the waiting list and donor for a renal transplant. With this in 
mind, we analyzed their dialysis treatment period and how far into this 
period transplant procedures were undertaken at hospital de Specialty 
Hospital of the Armed Forces No.1, Quito, Ecuador. 

2. Materials and methods 

2.1. Design 

We carried out a cross-sectional retrospective epidemiological study 
with a quantitative approach to identify and describe the profile of pa-
tients included in a single waiting list and donors for kidney trans-
plantation in the hospital de Specialty Hospital of the Armed Forces 
No.1, Quito, Ecuador. In this cohort study, we examined 67 patients who 
underwent transplants between 2012 and 2019. We included recipients 
of organs from both deceased and living donors. 

2.2. Data collection 

All the information that we obtained originated from the database of 
this hospital. Research data were coded to prevent the identification of 
patients either directly or through linked identifiers. The variables were 
the age of patients and donors, the period in which they underwent 
dialysis until the transplant (in months), the type of donor (living or 
deceased), the cause of chronic kidney failure, the comorbidities 
(Charlson Comorbidity Index [CCI] predicts 10-year survival in patients 
with multiple comorbidities), the type of pre-transplantation dialysis 
(hemodialysis, peritoneal dialysis), the cold ischemia time, the blood- 
type of donors and patients, the percentage of compatibility, any com-
plications after transplant, delayed graft function (yes or no), and 
immunosuppression. 

2.3. Statistical analysis 

A descriptive statistical analysis of each of the variables was per-
formed. For the bivariate analysis, we used one-way ANOVA followed by 
the Kolmogorov-Smirnov test with Lilliefors correction (for the age). The 
level of significance accepted was 0.05. We used SPSS version 25 (IBM 
Corporation ©) for statistical analysis. The loss of incomplete bank data 
and the elimination of duplicate information were not considered sig-
nificant, nor did they represent a risk to the results obtained. This study 
meets the ethical standards for research involving human beings – 
(Coordination of the Clinical Research Process - Bioethics Committee, 
registration number 2019-067-HE-1-10 CPIC). 

3. Results 

Sixty-six of the surveyed patients were from Ecuador: 53 (79.1%) 
from the Andean Region, 12 (17.9%) from the Coastal Region, 1 (1.5%) 
from the Amazonic Region and one resident from Switzerland (1.5%). 
Table 1 gives a demographic description of the study group. The table 
shows more than 80% of the patients’ and donors’ blood type was O 
positive. Forty-five patients were male, and the mean age was 46.80 ±
11.48 years old. Twenty-two were females with a mean age of 40.45 ±
12.9 years old. The mean age of the donor (including both genders) was 
40.71 ± 13.28 years old (N = 51). 55.2% of the etiology to develop CKD 

in patients was unknown. The second most prevalent were diabetic 
nephropathy and lupus nephritis, both of which registered 7.5%. 
Furthermore, 92.4% received kidneys from deceased donors, and the 
mean age of those recipients was 45.2 ± 13.9 years old (with a minimum 
age of 18 years old and a maximum of 74 years old). Conversely, only 
7.6% had kidneys from living donors. The mean age of those recipients 
was 34.2 ± 16.1 years old (minimum age 18 years old, maximum 59 
years old) (p = 0.096; Fig. 1). It should be noted that there is a patient 
who had no data available to verify whether he received a kidney from a 
living donor or a deceased donor. 

Nowadays, 61.2% (N = 48) of the recipient’s kidneys are func-
tioning. The relatively-high meantime of the patients who received them 

Table 1 
Baseline patient, donor, and transplant procedure characteristics.  

Variables Frequency or 
mean 

Percentage or Standard 
Deviation 

Sex x Age years old   
Male 45 (46.80) 114.76 
Female 22 (40.45) 12.9 
Type of Dialysis   
Hemodialysis 55 82.1% 
Peritoneal dialysis 12 17.95% 
Recipient Kidney Function   
Yes 41 61.2% 
Unknown 18 26.9% 
No 8 11.9% 
Delayed Graft Function   
No 48 71.6% 
Yes 16 23.9% 
No information 3 4.5% 
Blood group patients   
O + 56 83.6% 
A + 7 10.4% 
B + 4 6.0% 
Blood group donors   
O + 55 85.9% 
A + 5 7.8% 
B + 4 6.3% 
Causes of CKD   
Unknown 37 55.2% 
Diabetic nephropathy 5 7.5% 
Lupus nephritis 5 7.5% 
Hypertension 4 6.0% 
Polycystic kidney disease 4 6.0% 
Membranoproliferative 

glomerulonephritis 
2 3.0% 

Nephroangiosclerosis 2 3.0% 
Others 8 11.9%  

Fig. 1. Type transplant x Donor Age.  
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was on the waiting list for 23.56 ± 21.89 months (with a minimum wait 
of 0 months and a maximum of 78 months; N = 48 patients). The panel- 
reactive antibody was 0.52 ± 0.29 (N = 43) and the time of cold 
ischemia was 11.84 ± 4.97 (N = 58). Table 2 shows that 32.84% of all 
patients (N = 67) had three mismatches, which refers to in-
compatibilities in the HLA (Human Leukocyte Antigen). It constitutes a 
barrier, and the scale of the effects of mismatching HLA in kidney post- 
transplant results remains debated [8,9]. Furthermore, to determine 
10-year renal graft survival, the survival of patients, are compared ac-
cording to the number of HLA incompatibilities (mismatch). It can be 
found that the higher the degree of incompatibility (6 MM), the worse 
the graft survival. The best chance of survival in the first 10 years after 
transplantation is achieved when the compatibility for HLA-A, -B and 
BDR is total (0 MM) [10]. Even though almost 48% of the patients had at 
least one comorbidity (Fig. 2). 

Fig. 3 presents the distribution of CCI scores among the transplant 
recipients in our study, and all had CKD. The majority of the recipients 
(N = 39) had two points of CCI, which means that these patients show 
low morbidity since they only add 2 points due to the cause of CKD is 
unknown. 

Although 55.2% (N = 37) of patients did not have post-transplant 
complications (Table 3), seven patients experienced rejection, of these 
four died. One of the patients died three years after their transplant, 
another 60 days after, another 70 days after and the other, just one day 
after the transplant. Besides this, 71.6% had not had their graft function 
delayed (Table 1). The immunosuppression used was based on calci-
neurin inhibitors (tacrolimus) in 89.6% (N = 60) of the transplanted 
patients; also, m-Tor inhibitors (everolimus) in 61.2% (N = 41). Both 
with low doses of steroids to decrease the incidence of virus infections. 

4. Discussion 

To our knowledge, this study is the first description of the epidemi-
ology profile of patients who were in a single waiting list in a hospital in 
Ecuador. Also, who had comorbid baseline conditions on kidney trans-
plant outcomes using a CCI. We showed the comorbid conditions of 67 
patients between 2012 and 2019. The most common comorbidities 
among our patient population were diabetics without complications 
(83.58%, N = 56) and those with secondary diabetes mellitus (16.42%, 
N = 11). In general, most CKDs have comorbidities due to traditional 
(arterial hypertension and diabetes mellitus 2) and nontraditional risk 
factors such as uremic toxins, PTH (Parathormone) and anemia [11]. 

The results showed that most individuals registered at the hospital 
were male (67.2%), aged between 51 and 60 years (46.80 ± 11.48 years 
old), and the mean age of the donors was 40.71 ± 13.28 years old. Men 
are more susceptible to chronic diseases, empirically, it can be observed 
that men naturally take less action to protect their health care than 
women [12]. In a little over half of the patients (55.2%), the etiology of 
CKD is unknown. According to some studies, suffering from diabetes in 
tandem with hypertension leads to a higher likelihood of having CKD 
[13,14]. In contrast to some countries [15–17], the majority (92.4%) of 
donors in Ecuador are already deceased [1]. 

Contrary to Ecuador, Colombia has legislation that prohibits organ 
transplantation for non-citizens, which was introduced in 2004. This law 
allows transplants from deceased donors in foreign patients only if no 

Colombian citizen is waiting for an available organ. Furthermore, non- 
Colombian citizens can only receive transplants from living relatives 
with the permission of the government. In 2016, only 10 foreign patients 
were transplanted in Colombia. All have received living donor kidney 

Table 2 
Frequencies of HLA-MATCHING.  

MISMATCH Frequency Percentage 

3 MM 22 32.84 
4 MM 15 22.39 
5 MM 3 4.48 
2 MM 3 4.48 
Unknown 24 35.82 
Total 67 100  

Fig. 2. Set of comorbidities among patients.  

Fig. 3. Number of patients related to the Charlson Comorbidity Index.  

Table 3 
Post-transplant early complications.  

Post-transplant complications Frequency Percent 

None 37 55.2 
Bleeding 6 9 
Acute rejection 3 4.5 
Acute humeral rejection 2 3 
Lymphocele 1 1.5 
Postoperative hypotension 1 1.5 
Psychomotor agitation 1 1.5 
Renal allograft thrombosis 3 1.5 
Renal graft intolerance syndrome 1 1.5 
Urethral stricture 1 1.5 
Acute tubular necrosis 2 1.5 
No information 9 13.4 
Total 67 100  
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transplants with the permission of the health authorities of both their 
country of origin and the National Institute of Health of Colombia [18]. 

Organ transplantation in Colombia has increased over the last 
decade, and more than 18,000 transplants have been performed since 
1966 (76% of which are kidney transplants). One of the strategies they 
do in implementing paired kidney exchange programs. It will not only be 
a way to increase transplantation rates but also to improve opportunities 
for sensitized recipients and donors with incompatible blood groups in a 
cost-effective way [19]. 

On the other hand, Argentina had 29,000 patients on different 
dialysis modalities. Of these, 6000 meet the requirements to be included 
in the list of kidney transplants. However, only 1300 transplants have 
been performed per year. 25% of patients requiring dialysis are older 
than 60 years. In 2015, the statute approved paired exchange programs, 
with excellent results [20]. 

In Brazil, the kidney transplant rate has endured unaffected at 28.5 
PMP over the past six years. In this period, a 32.9% drop in living donor 
transplants and a 10.3% increase in deceased donor transplantation. 
Several factors can be implicated in this stagnation, such as the fact that 
some states are not performing kidney transplants. Some of them are 
losing members, most possibly due to long-lasting economic hurdles 
[21]. 

On the other hand, Canada, in 2018, had at least one of the kidneys of 
86% of deceased donors has been transplanted. The average age of do-
nors with at least one transplanted kidney was 44 years. 30% of the 
transplanted kidneys came from donors after a diagnosis of car-
diocirculatory death. 87% of living donors donated a kidney [22]. 

It is important to note that in the COVID-19 era, an association was 
found between high morbidity and mortality in kidney transplant re-
cipients. However, the risk factors for COVID-19 disease in kidney 
transplant patients remain poorly defined. They will find that kidney 
transplant patients have a high risk of mortality. Non-white ethnicity 
and comorbidities such as obesity, diabetes, asthma, and chronic lung 
disease were associated with an increased risk of developing COVID-19 
disease. It is imperative that policymakers urgently ensure the integra-
tion of such risk factors into COVID-19 response operations [23]. 

Organ donation is a social responsibility that is constantly under-
going technical improvement to improve the quality of life of patients 
with CKD whose life expectancy is limited. Outlining the epidemiolog-
ical profile of patients undertaking hemodialysis treatment, in the state 
of Quito in Ecuador, permits a better understanding of the population on 
the single waiting list and donors for kidney transplantation. The 
achievement of higher chances of accomplishment in the care provided, 
adequate follow up of treatment and fewer occurrences in the period of 
adaptation to the new organ. 

Some limitations of the study are related to the fact that, in some 
cases, patients have been referred to their health insurance provider 
(Ecuadorian Institute of Social Security IESS, Ministry of Public Health 
[MSP]) [6]. The information is not available since the follow-up infor-
mation has been lost. One of the implications of this research is that the 
effectiveness of clear public policies to increase the donation rate has 
been demonstrated and can be applied. Organ allocation policies in 
Ecuador and current laws have significantly helped the increase in the 
number of donors per million inhabitants. However, we still have to 
strengthen the living donor kidney transplant program and ensure that 
its promotion reaches all levels of Attention. Cross-modal kidney 
transplantation provides an opportunity for hypersensitized or with 
blood incompatible patients which is a treatment option. Also, imple-
menting donor procurement for cardiac arrest are public policies that 
have not yet been implemented and strengthened. In Ecuador, several 
public policies have been implemented whereby the transplant activity 
grows considerably (7.9 pmp in 2018) [1]. In hospital transplant co-
ordinators have been implemented that facilitated the timely detection 
of donors in critical services and the involvement of second-level hos-
pitals in the activity of organ donation through training. Another 
implication from this limited sample group is that action needs to be 

taken. However, we would suggest that further research needs to be 
undertaken with a larger sample group. 

5. Conclusion 

The importance of knowing the epidemiological profile of the pop-
ulation on the single waiting list for kidney transplantation is related to 
health strategies that can be developed for the medical care of the most 
vulnerable population within this list, thus reducing morbidity rates and 
mortality. Therefore, we conclude that the description and analysis of 
the socio-epidemiological profile, as well as the comorbidities and post- 
transplant evolution of said patients, could help health professionals in 
the area of kidney transplantation to facilitate the development and 
management of new activities to satisfy the demands for care and 
decrease rejection rates. However, it is necessary to continue strength-
ening the related living donor kidney transplant program in all hospitals 
in Ecuador because one of the lowest in the world. 
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