
    25

ORIGINAL ARTICLE

Port J Nephrol Hypert 2022; 36(1): 25-30 • Advance Access publication 21 March 2022

Cardiovascular risk factors in pediatric kidney transplant recipients
Margarida Cunha1 , Ana Gusmão Palmeiro2 , Ana Rita Sandes3 , Rosário Stone3 

1 Serviço de Pediatria, Hospital de Santa Maria, Centro Hospitalar Lisboa Norte, Lisboa, Portugal
2 Faculdade de Medicina da Universidade de Lisboa, Hospital de Santa Maria, Centro Hospitalar Lisboa Norte, Lisboa, Portugal
3 Unidade de Nefrologia Pediátrica e Transplantação Renal, Serviço de Pediatria, Hospital de Santa Maria, Centro Hospitalar Lisboa Norte, Lisboa, Portugal

Contributions of authors:
n MC, AP, ARS: Conception and design.
n MC, AP: Acquisition of data and drafting the article.
n MC, ARS, RS: Analysis and interpretation of data, contribute with intellectual content, final approval of the version published.
n ARS, RS: Critical revision.

 n INTRODUCTION

Cardiovascular disease (CVD) is a leading cause of morbidity and 
mortality in chronic kidney disease (CKD) patients. Although this risk 
decreases after kidney transplantation (KT), when compared with 
dialysis patients, it remains one of the most common causes of death 
in transplanted children and young adults.(1–5)

KT is the best therapeutic alternative in pediatric stage 5 CKD and 
is associated with an increase of approximately 20 years in survival 
when compared with chronic dialysis.(6) After KT, better quality of 
life(7), linear growth and neurocognitive development(8,9) are reported. 
Even so, the average life expectancy remains lower than that of general 
population, which is largely due to premature CVD.(3) When compared 

with controls of the same age, these patients have 50 times the annual 
rate of cardiovascular events and up to 10 times the rate of cardio-
vascular death.(10)

In kidney transplant recipients, cardiovascular morbidity and mor-
tality cannot be explained only by “traditional” Framingham risk fac-
tors.(11–13) Specific stage 5 CKD and also transplant -associated factors 
have to be taken into account.(11–13) A combination of these specific 
and general risk factors is responsible for CVD in children with CKD.(14)

Traditional cardiovascular risk factors include hypertension (HTN), 
dyslipidemia, changes in glucose metabolism, sedentary lifestyle (in rela-
tion with obesity), smoking and family history of CVD.(15). Stage 5 CKD-
-related factors include anemia, disturbed lipid and calcium -phosphate 
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metabolism, hyperparathyroidism, hyperhomocysteinemia, hypoalbu-
minemia, proteinuria and chronic inflammation.(11,12,15) Modality and 
age of start of kidney replacement therapy has also to be taken into 
account(16–18). Transplant -associated factors include: donor character-
istic (cadaver vs living donor, genetics, nephron mass, organ quality, 
advanced age, CVD), immunosuppressive regimen, number of acute 
graft rejections, viral infections and recurrence of kidney disease(19).

Factors known to be associated with a higher mortality risk include: 
dialysis when compared to pre -emptive kidney transplant(16–18), 
younger age at start of kidney replacement therapy(18) and its dura-
tion(20), female sex,(18) Asian origin(21) and primary kidney disease 
other than congenital anomalies of kidney and urinary tract (CAKUT) 
or glomerulonephritis.(18)

Immunosuppressive agents also have known cardiovascular side 
effects.(5,22) Calcineurin inhibitors cause HTN and predispose to insulin 
resistance.(22) Mammalian Target Of Rapamycin (mTOR) inhibitors 
induce dyslipidemia.(22) Corticosteroids have a large incremental effect 
on insulin resistance(22), arterial HTN and hyperlipidemia.(23)

Although CVD rarely is symptomatic in pediatric age, it is known 
that it begins at an early age, and progresses to adulthood when most 
mortality occurs(5,11,24) The etiology of this unfavorable long -term 
outcome is multifactorial.(23) In children with CKD, non -classical risk 
factors associated with uremia may be prominent in patients before 
KT, while classical risk factors (e.g. HTN, hypercholesterolemia, obesity, 
diabetes) seem to gain significant relevance after transplantation.(5)

These clinical characteristics make it difficult to extrapolate data 
directly from adult populations.(3) Then again, the fact that pediatric 
CKD is uncommon makes it difficult to conduct large multicenter lon-
gitudinal studies to understand the true impact of cardiovascular risk 
in children.(11)

An estimation of cardiovascular risk is important not only to identify 
potential modifiable risk factors, but also to evaluate the effect of 
treatments.(15,17)

The aim of this study was to perform a comprehensive analysis of 
cardiovascular risk factors in children before and after kidney 
transplantation.

 n SUBJECTS AND METHODS

We carried out a retrospective study of all children and adolescents 
in follow -up during 2017 in our pediatric KT clinic, with a minimum 
of six month and a maximum of 10 years after KT (from 2007 to 2017). 
Informed consent was obtained from the legal guardians of patients. 
Ethics commission approval was obtained.

Data collected from clinical files and interviews included: 1) demo-
graphics: age (at the time of transplant and current age), follow -up 
time, gender and ethnicity; 2) family cardiovascular risk factors: over-
weight/obesity, dyslipidemia, diabetes, and HTN; 3) CKD characteris-
tics: CKD etiology, transplant type (pre -emptive or post -dialytic), donor 
type, dialysis duration, dialysis type, pre -transplant diuresis, 

post -transplant glomerular filtration rate (GFR) and immunosuppres-
sion regimen; 4) personal cardiovascular risk factors: HTN, left ven-
tricular hypertrophy (LVH), anemia, overweight/obesity, dyslipidemia, 
hypoalbuminemia, new onset diabetes after transplant (NODAT); 5) 
other personal comorbidities.

  n Chronic Kidney disease characteristics

Post -transplant GFR was calculated based on the revised Schwartz 
formula (2009) at the 2nd year post -transplant. Immunosuppression 
regimens were characterized. Rejection episodes, requiring dose esca-
lation of immunosuppressants, were analyzed.

  n Cardiovascular risk factors

Personal cardiovascular risk factors were established according to 
a definition (Table 1). Blood pressure (BP) was measured in every 
appointment, in an automated oscillometric device.

Personal cardiovascular risk factors were evaluated before and 
after KT. We collected and analyzed data concerning the 6th month, 
1st, 2nd, 5th and 10th years post -transplant and compared them with 
pre -transplant data. Patients were considered to have cardiovascular 
risk whenever they had one or more cardiovascular risk factor.

Statistical analysis was performed using IBM® SPSS® software ver-
sion 24. Categorical variables were described as frequencies and per-
centages, and continuous variables as means and standard deviations. 
The minimum and maximum values were reported whenever consid-
ered relevant. The association between paired independent categorical 

Table 1

Personal CV risk factors definition

Hypertension (HTN)1 ≥ P95 and/or under pharmacologic treatment for HTN

LVH Z -score > 2 indexed to body surface
Anemia2 <5yrs: <11mg/dL; 5 -12yrs: <11,5mg/dL; 12 -15yrs: <12mg/dL;

>15yrs (♀♀): <12mg/dL/ (♂♂): <13mg/dL 
Overweight/obesity1 BMI > P85th 
Dyslipidemia3

(at least one)
Total colesterol: ≥ 200mg/dL
LDL -c ≥ 130mg/dL
Triglycerides: ≤ 9yrs > 100mg/dL; ≥ 9yrs: > 130mg/dL

Hypoalbuminemia Serum albumin < 3 g/dL
Diabetes/ NODAT4 Fasting glycaemia ≥ 126mg/d/L; HbAc1 ≥ 6,5%

Impaired OGTT

BMI – Body mass index; CV – cardiovascular; HbA1c – glycated hemoglobin; HTN – Hypertension; 
LDL -c – Low density lipoprotein cholesterol; LVH – Left ventricular hypertrophy; NODAT – new onset 
diabetes after transplant; OGTT – oral glucose tolerance test, P – percentile
1 National High Blood Pressure Education Program Working Group on High Blood Pressure in Children 
and Adolescents. The fourth report on the diagnosis, evaluation, and treatment of high blood pressure 
in children and adolescents. Pediatrics. 2004 Aug;114(2 Suppl 4th Report):555 -76; 2 KDIGO Clinical 
Practice Guideline for Anemia in Chronic Kidney Disease vol. 2, 331-5, 2012; 3 Jellinger PS, Handelsman 
Y, Rosenblit PD, et al AMERICAN ASSOCIATION OF CLINICAL ENDOCRINOLOGISTS AND AMERICAN 
COLLEGE OF ENDOCRINOLOGY GUIDELINES FOR MANAGEMENT OF DYSLIPIDEMIA AND PREVENTION 
OF CARDIOVASCULAR DISEASE. Endocr Pract. 2017 Apr;23(Suppl 2):1 -87. 4 American Diabetes Asso-
ciation. (2) Classification and diagnosis of diabetes. Diabetes Care. 2015 Jan;38 Suppl:S8 -S16.
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variables was tested by McNemar tests. All tests performed were 
two -tailed, and a P value of 0.05 or less was considered as statistically 
significant.

 n RESULTS

We initially enrolled 52 patients with a minimum of six months 
follow -up. Three were excluded, one for graft loss, one was transferred 
to the adult unit and one for lack of data. Forty nine children and 
adolescent were found eligible to participate in the study.

  n Demographic characteristics

Demographic characteristics of patients were collected (Table 2). 
The mean age at the time of transplantation was 9.3 ± 4.2 years, with 
a median age of 8.4 years (minimum 3.1; maximum of 17.2).

  n Chronic Kidney disease characteristics

Patient clinical characteristics were analyzed (Table 3). Twenty -one 
(42.9%) had at least one comorbity and the most common were endo-
crine, osteoarticular and cardiac.

CAKUT (37.7%), glomerulopathy (32.7%) and vascular diseases 
(10.2%) were the most frequent causes of CKD. Forty four underwent 
dialysis, the majority peritoneal dialysis (84.4%). The minimum dura-
tion of dialysis was 3 months and the maximum of 103, with a mean 
of 37 ± 24.9 months. Pre -transplant anuria was present in 12/40 (30%). 
Transplantation was preemptive in five patients (two of which from 
living donor). Living donor transplant was performed in 6 (12.2%) 
cases.

The immunosuppression regimen was identical in all patients and 
included: prednisolone with starting dose of 60 mg/m2, decreasing 
during the first six months to a dose of 10 mg/m2/day every other 
day, tacrolimus for a trough concentration of 10 ng/mL in the first 
three months and 5 ng/ml thereafter, and mycophenolate mofetil 
300 -600mg/m2/dose. Mycophenolate mofetil was replaced by 

azathioprine in one patient following an adverse skin reaction. There 
were nine (18.4%) acute rejection episodes (one per patient), no mul-
tiple episodes. The cardiovascular risk factors identified in the last 
evaluation of patients with rejection episodes were: HTN in seven 
(77.8%), LVH in one (11%), NODAT in one (11%), anemia in four (44%) 
and hypercholesterolemia in three (33%). The follow -up ranged from 
two to seven years, reason for why we did not perform statistical 
evaluation.

  n Personal CV risk factors

Evaluations of cardiovascular risk factors were made pre -transplant 
and in different moments of the follow -up with a minimum of 6 months 
follow -up and a maximum of 10 years (Table 4). From the forty -nine 
patients, forty -five had 1 year follow -up, thirty -four had 2 years follow-
-up, twenty had 5 years follow -up and three had 10 years follow -up.

Table 2

Demographic characteristics of the population (n=49)

Characteristics Nº patients (%)
Age at transplant (years)
 Mean ± SD 9,3 ± 4,2
Current Age (years)
 Mean ± SD 14,1 ± 3,7
Follow -up time (years)
 Mean ± SD 4,7 ± 3,4
Gender
 Female
 Male

26 (53.1)
23 (46.9)

Origin
 Caucasian
 African 

37 (75.5)
12 (24.5)

 

Table 3

Clinical characteristics of the population (n=49)

Characteristics Nº patients (%)
Family CV risk factors
 Obesity
 Hypertension
 Dyslipidemia
 Diabetes

15/41 (36.6)
26/41 (63.4)
16/39 (41)

15/40 (37.5)
Other Personal Comorbidities
 Endocrine
 Osteoarticular
 Cardiac
 Neurological
 Others

6 (12,2%)
6 (12,2%)
6 (12,2%)
4 (8,2%)
4 (8,2%)

CKD stage 5 etiology
 CAKUT
 Glomerulopathy
 Vascular disease
 Hereditary disease
 Other causes
 Unknown

18 (36.7)
16 (32.7)
5 (10.2)
4 (8.2)
3 (6.1)
3 (6.1)

Transplant type
 Pre -emptive
 Post -dialytic

5 (10.2)
44 (89.8)

Transplant donor
 Cadaver
 Living

43 (87.8)
6 (12.2)

Dialysis duration (months)
 Mean ± SD 37 ± 24.9
Dialysis type
 Peritoneal dialysis
 Hemodialysis
 Both

38/44 (86.3)
2/44 (4.5)
4/44 (9)

Urine output pre -transplant
 Residual diuresis
 Anuria 

29/40 (70)
12/40 (30)

Post -transplant GFR (mL/min/m2)*

 Mean ± SD 83.5 ± 24

CAKUT – Congenital anomalies of the kidney and urinary tract; CKD – Chronic kidney disease;  
SD – Standard deviation. *GFR measured two years post -transplant
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Pre -transplant cardiovascular risk was found in 47/49 (96%) of our 
patients and they are described in Table 5, with a median of 3.1 ± 
1.49 cardiovascular risk factors per patient. The more frequent were 
dyslipidemia (90.3%) – 79% (22/28) due to hypertriglyceridemia, HTN 
(70.8%) and anemia (61.9%). Nutritional evaluation, based on body 
mass index (BMI), found 43 (87.7%) patients within normal weight 
range, 4 (8%) underweighted and 2 (4%) overweighted or obese.

From the 1st year follow -up onwards, there was a non -significant 
decrease in the cardiovascular risk (p>0.05), but there was a significant 
reduction on the median number of cardiovascular risk factors over 
the follow -up time: at 6 months 2.0 ± 0.98 (p<0.001), 1 year 1.8 ± 0.91 
(p<0.001), 2 years 1.5 ± 0.90 (p<0.001) and 5 years 0.95 ± 0.75 (p<0.001).

Regarding the evolution of each cardiovascular risk factor, there 
was a significant decrease of all, except overweight/obesity. Over-
weight/obesity duplicated in the 6 -month follow -up and had a maxi-
mum at the 2 -year follow -up (p>0.05). There were no underweight 
patients after transplant. Concerning HTN, it increased 13% (p=0.039) 
at the 6 -month follow -up, but decreased non -significantly in all the 
following evaluations. Hypoalbuminemia and dyslipidemia decreased 
from the 6 -month evaluation on (p<0.001) and LVH and anemia from 
the 2nd year on (p<0.05). There was only one patient with a transient 
diagnosis of NODAT in the 1st year post -transplant.

At the 2nd year evaluation, hypertensin was present in 67.6%, LVH 
in 14.8%, anemia in 29.4%, dyslipidemia in 9.7% and the mean GFR 
was 83.5 ± 24. No patient had hypoalbuminemia or NODAT. At the 5th 
year evaluation, HTN was present in 55%, but there was no patient 
with LVH, anemia was present in one patient (5%) and dyslipidemia 
in three (15%). No patient had hypoalbuminemia or NODAT.

 n DISCUSSION

The age at KT, dialysis duration and living donor KT have impact 
on survival and on CVD. In our cohort, the age at KT was similar to 
other studies(5,25–27) reflecting the diversity of kidney disease, however 
the number of living donor and pre -emptive KT can still be improved. 
Preemptive transplantation also appears to improve graft and patient 

survival, as data from the United States Kidney Data System (USRDS) 
show in children that underwent preemptive transplant when com-
pared with children on dialysis for more than 12 – 18 months.(28) In 
our center, the mean dialysis duration was 37 months, minimum 3 
months and a maximum of 103 months. Knowing that a shorter period 
of dialysis is associated with better outcomes, reducing the age at 
transplant and increasing pre -emptive transplantation are goals we 
aim to achieve.

Educating the general population about healthy living habits 
should be encouraged because family cardiovascular risk can relate 
to a higher prevalence of traditional cardiovascular risk factors in 
children and, in our study, these seem to be particularly relevant in 
the post -transplant.

 n EVOLUTION OF PERSONAL CV RISK FACTORS

  n Pre -Transplant

In our cohort, as reported in the literature(29), children with CKD 
have a high prevalence of cardiovascular risk factors (95.9%). HTN 
was found in a similar percentage to the one reported in the literature, 
ranging from 54 -79% depending on dialysis modality and HTN defini-
tion.(25,30) As for LVH, found in 40% of our population, prevalence 
studies are scarce but it has been reported as high as 85% in children 
on dialysis(25), 17% in the CKiD cohort(29). Anemia was found in 45% 
of children with CKD in the CKiD cohort with a decline at a rate of 
–0.3 g/dl per 5 ml/min/1.73 m2 of GFR(29). In our population we found 
a higher prevalence of anemia (61.9%), likely to be related to the 
difference between the definition used in this study target of 11 -12g/
dL in CKD when under treatment with erythropoiesis stimulating 
agents. We also found a higher prevalence of dyslipidemia than the 
one reported in literature – 90% versus 44%, probably related to the 
large percentage of patients under peritoneal dialysis (86.3%) in our 
center and to the prevalence of glomerulopathy as the etiology for 
stage 5 CKD. Conversely, there was a lower percentage of overweight/
obesity (BMI > 85th percentile) and no patient had diabetes. The 
literature reports BMI >95th percentile in 15% and abnormal glucose 
metabolism in 21% of patients.(29) Malnutrition is also associated with 

Table 4

Evolution of CV risk factors pre and post -transplant

Characteristics

Pre -transplant
CV risk factors

Post -transplant CV risk factors

n=49 6mth n=49 1yr n=45 2yr n=34 5yr n=20
n (%) n (%) p -value n (%) p -value n (%) p -value n (%) p -value

CV risk
HTN
LVH
Anemia
Hypoalbuminemia
Diabetes/ NODAT
Overweight/Obesity
Dyslipidemia

47/49 (95.9)
34/48 (70.8)
17/40 (42.5)
26/42 (61.9)
13/38 (34.2)

0 (0)
2/49 (4.2)

28/31 (90.3)

47/49 (95.9)
41/49 (83.7)

2/10 (20)
30/49 (61.2)

1/44 (2,3)
0 (0)

5/47 (10.2)
16/34 (47.1)

1
0,039

0,5
1

<0,001
–

0.375
<0,001

41/45 (91.1)
33/45 (73.3)

4/20 (20)
20/45 (44.4)

2/43 (4.7)
1/44 (2)
4/44 (9)

17/42 (40.5)

0.625
0.508
0.219
0.250
0.003

–
0.625

<0.001

27/32 (84.4)
23/34 (67.6)
4/27 (14.8)

10/34 (29.4)
0 (0)
0 (0)

6/34 (17.6)
3/31 (9.7)

0.219
0.754
0.021
0.013

–
–

0.219
<0.001

15/20 (75)
11/20 (55)

0 (0)
1/20 (5)

0 (0)
0 (0)

3/20 (15)
3/20 (15)

0.063
0.219

–
0,002

–
–

0.500
–
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CVD.(31,32) A low serum albumin has been shown to be a strong pre-
dictor of cardiovascular events in adult hemodialysis patients (<3.6 
g/dL)(31) and associated with an increased relative risk of death and 
poor outcome in the pediatric population (<3.5 g/dL).(32). Hypoalbu-
minemia in our cohort was similar to other studies(33,32).

  n Post -Transplant

Cardiovascular risk factors after KT, although found to remain higher 
than that of the general population,(15) tend to decrease(15,31,34,35). 
Nevertheless, recent work by the CKiD cohort study and others(22,27,29) 
showed that the prevalence of cardiovascular risk factors remain even 
after the transplant.

HTN, as expected, remained a common finding after transplanta-
tion with a decrease and better control over time, especially from the 
2nd year follow -up on. Reported prevalence of HTN following kidney 
transplantation ranges between 60% and 90% depending on the 
method used for BP measurement and diagnostic criteria for HTN.
(19,36) A lower prevalence has been reported by Sinha and the British 
Association for Pediatric Nephrology(37) with 66.4% at 6 months and 
55.9% at 5 years after transplantation. HTN has been shown to been 
associated with increased cardiovascular morbidity in both the short 
and long term(35) and graft failure(19). Early post -transplant HTN may 
be associated with uncontrolled pre -transplant HTN and with high 
dosages of corticosteroids and calcineurin inhibitors(19,35). There also 
seems to be a positive correlation between systolic BP and BMI that 
could be worsened in the presence of obesity prior to transplant(19). 
In our population, the low prevalence of obesity can contribute to 
this control.

LVH, found in less than half of our population, immediately reduces 
to half after 6 months of transplantation and has a statically significant 
decrease at the 2nd year follow -up, following the trend of better HTN 
control. Some authors(34) report a low prevalence (7%) of LVH after 
transplant despite the presence of several cardiovascular risk factors, 
while others(34) report a high prevalence eventually related to a higher 
rate of uncontrolled HTN. Left and right ventricular disfunction should 
be assessed in patients with end -stage kidney disease and kidney 
transplant recipients,(38) although its absence does not exclude the 
presence of occult atherosclerosis and other vascular abnormalities. 
The use of undirected markers of cardiac disfunction should also be 
considered. NT -proBNP appreciation in patients with compromised 
kidney function is problematic because of renal clearance, but its use 
with different cutoff levels(34) could be considered. Becker Cohen and 
colleagues demonstrated a correlation between NT -proBNP and left 
ventricular mass index in children and young adults.(34)

Regarding anemia, in our cohort, we found a decrease from the 
1st year post -transplant, statistically significant from the 2nd year 
follow -up on, although it is present in almost one third of the patients. 
A prevalence of anemia superior to 30% is reported by other 
authors(31,34,35,39) and only one study reported a prevalence inferior 
to 25%(35). Anemia appears to be a major, probably multifactorial, 
cardiovascular risk factor. It can be associated with several post-
-transplant medications, parvovirus B19 infection, iron -deficiency and 
reduced graft function.(31) Nevertheless, it remains a frequent finding, 

even with reasonable graft function(31) and it should be actively evalu-
ated and treated.(34,39)

Dyslipidemia reduced to almost half in the first 6 months, as 
described in most studies.(31,35). The study of Kaidar M. et al(35) found 
hypercholesterolemia and hypertriglyceridemia in 22% and 12% of 
patients in the 2nd year post -transplant. Becker -Cohen R. and col-
leagues(34) also found hypercholesterolemia and elevated LDL in 10% 
of the studied population. Major risk factors for post -transplant dys-
lipidemia include the use of cyclosporine and prednisone(31). The lower 
prevalence of dyslipidemia in our cohort can be related to the low 
prevalence of overweight/obesity.

Weight gain is frequent and generally more significant in the first 
year after transplantation,(19,29) with obesity prevalence rising from 
15% up to 29% and metabolic syndrome to 38%.(29) Steroid use was 
significantly associated with weight gain in several studies.(19) Obesity 
leads to poorer control of dyslipidemia and HTN, and has been shown 
to be associated with lower graft survival rates.(35) In our cohort, 
overweight/obesity increased after transplant up to a maximum of 
17.6% in the 2nd year follow -up. This has also been described by Becker 
Cohen R. and colleagues(34) that report a prevalence of 21% after two 
years of kidney transplant. Parents should be informed that children´s 
appetite is expected to improve after KT and that appetite control 
combined with a balanced diet are beneficial. Parental fear in physical 
exercise should also be demystified.

Insulin resistance, hyperglycemia and NODAT are also considered 
major cardiovascular risk factors(31) even in the general population. 
After KT, risk factors also include a family history of type II diabetes, 
the use of tacrolimus, peri -transplant hyperglycemia and growth hor-
mone use(31). Although NODAT incidence in children has been found 
to be much lower than in adults,(40) it is still much higher than the 
prevalence of diabetes among non -transplant children in the general 
population(40). In our cohort there was one (2%) transient NODAT in 
the 1st year follow -up, unlike other studies that report a prevalence 
between 7 and 10%.(31,35,40) The prevalence of insulin resistance was 
not evaluated.

Regarding malnutrition and hypoalbuminemia, in our population 
there were no underweight patients after transplantation and hypoal-
buminemia drastically decreased after 6 months of transplantation, 
remaining residual after that. It is important to bear in mind that, before 
transplantation, malnutrition can be underestimated by BMI because 
of edema.(31) Perfumo et al.(31) reported a normal serum albumin profile 
in the early post -transplant period (< 3 months). Nevertheless, the inci-
dence and degree of malnutrition in pediatric kidney transplant recipi-
ents remains uncertain and its relation to CVD is not well studied.(31)

 n STUDY LIMITATIONS

This is a single center and a retrospective study. Although we 
enrolled 49 patients there were missing data in several, making wider 
statistical analyses difficult. We did not analyze other cardiovascular 
risk factors such as family cardiovascular events, patients´ smoking 
habits or physical inactivity, which would also be interesting to take 
into account.



30    Port J Nephrol Hypert 2022; 36(1): 25-30

Margarida Cunha, Ana Gusmão Palmeiro, Ana Rita Sandes, Rosário Stone

 n CONCLUSIONS

We aimed to analyze the evolution of cardiovascular risk factors 
in pediatric patients before and after kidney transplant. In our cohort, 
there was an improvement of all studied cardiovascular risk factors 
after transplant, except for overweight/obesity. This could mean that 
stage 5 CKD -related factors decrease with time, but traditional cardio-
vascular risk factors may persist and even increase. Because pediatric 
kidney transplant recipients become young adult transplant recipients, 
cardiovascular risk factors need to be well identified and preventive 
measures need to be continuously reinforced in order to reduce the 
precocious mortality associated with this condition.

Disclosure of potential conflicts of interest: none declared.  
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