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ABSTRACT - Background — The use of immunosuppressive drugs after liver transplantation (LT) is associated with the development of systemic arterial

hypertension (SAH), in addition to other comorbidities of metabolic syndrome. Objective — Therefore, the purpose of this study was to analyze the
time after use immunosuppressive drugs the patient progresses to SAH, as well as to identify its prevalence and the factors that may be correlated to
it. Methods — A retrospective and longitudinal study was conducted, based on the analysis of medical records of 72 normotensive patients, attended
in the transplant unit of a university hospital, between 2016 and 2019. Results — It was observed, on average, 9+6.98 months after immunosuppressive
use, the patients were diagnosed with hypertension, and the prevalence of transplanted patients who evolved to SAH in this study was 59.64% (41
patients). In addition, there was a correlation between serum dosage of tacrolimus and the development of SAH (P=0.0067), which shows that tac-
rolimus has a significant role in the development of SAH. Finally, it was noticed that the development of post-transplantation hypertension indicates
a higher risk of the patient presenting the other parameters of metabolic syndrome, as well as a higher impairment in its renal function (P=0.0061).
Conclusion — This study shows that the patients evolved to SAH in an average of 9£6.98 months after immunosuppressive drug use. We have also
found high prevalence of systemic arterial hypertension (59.64%) in patients after liver transplantation, who used calcineurin inhibitors, especially

when associated with the use of tacrolimus.

HEADINGS - Liver transplant. Hypertension. Prevalence. Immunosuppressive agents, adverse effects. Tacrolimus.

INTRODUCTION

The first attempt of liver transplants was performed by Starzl
etal. in 1963 in the United States, and in Brazil, this type of trans-
plantation has only occurred for the first time in 1985%. Initially,
however, the survival of patients in the first year was low, only after
the discovery of the immunosuppressive drug, cyclosporine, there
has been a change in the scenario®. Currently, the main etiologies
of liver diseases that lead to liver transplantation are cirrhosis re-
lated to viral hepatitis (HCV, HBV), alcohol, non-alcoholic fatty
liver disease and chronic hepatitis C®. Even with recent advances
in surgical techniques and immunosuppression therapies, recent
studies*? have shown that patients who have undergone liver trans-
plants tend to have a higher risk of having metabolic syndrome,
which include obesity, dyslipidemia, systemic arterial hypertension
and hyperglycemia®.

Systemic arterial hypertension (SAH) manifested after liver
transplantation is associated with the use of isolated or associated
immunosuppressants, such as calcineurin inhibitors (cyclosporine
and tacrolimus), corticosteroids, mTOR (mammalian target of
rapamycin inhibitors), in addition to other factors such as altera-
tion of renal function and steatosis®?. Calcineurin inhibitors cause
widespread arterial vasoconstriction and this promotes sodium re-

absorption and, consequently, higher volume of water, which results
in increased volemia and thus leads to increased blood pressure®
Thereby, systemic arterial hypertension is a complication in liver
transplants recipients and can have severe influences on quality of
life and even on morbidity and mortality of individuals®®,

This study, therefore, aimed to verify the prevalence of SAH
in patients after liver transplantation, in a university hospital, as
well as to analyze the factors that could be associated with the
presence of hypertension, such as, immunosuppressive drugs and
metabolic syndrome.

METHODS

It concerns a retrospective, longitudinal, cohort study based on
the analysis of 213 medical records of patients undergoing liver
transplantation in a university hospital from 2015 to 2018. The
Research Ethics Committee of FAMERP approved the research
project

Were excluded from the research those patients who had pre-
vious systemic arterial hypertension or who died within the first
five months after transplantation, temporal cutout performed for
analysis of the immunosuppressive action. Patients with systolic
blood pressure >140 mmHg and/or diastolic blood pressure >90
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mmHg and/or in antihypertensive use were considered hyperten-
sive. Of the 213 records checked, 141 were excluded because they
had previous SAH or died within the first five months after the
transplant. Thus, for this research, were studied 72 patients who
underwent liver transplantation and met the inclusion criteria.
These patients were divided into two groups: Group A (n=41)
which included patients who developed systemic arterial hyperten-
sion after transplantation and Group B (n=31) which included
patients who did not develop systemic arterial hypertension after
transplantation.

Demographic and clinical data were analyzed such as age,
gender, Child-Pugh (C-P) classification, Model for End-stage
Liver Disease, transplant indication. In addition, the prevalence
of systemic arterial hypertension after liver transplantation was
verified, as well as the time after transplantation in which SAH
developed and the classification according to degree.

Furthermore, body weight variation on the day of admission

TABLE 1. Demographic and clinical data.

for the surgery and the body weight 5 months after transplantation
were analyzed to verify if there was a statistical difference. The
immunosuppressants studied were those prescribed in the first
months after transplantation. It was also evaluated the develop-
ment of diabetes mellitus and the dosage of patients’ creatinine at
three different times (1 day after transplant, in addition 3 months
and 6 months after transplantation).

The information obtained was inserted into Excel spreadsheet.
All statistical analyses were performed with a significance level =
0.05. The Mann-Whitney test was used to compare both groups
since the data were not parametric, and Spearman’s Linear Cor-
relation was used for the correlations.

RESULTS

Demographic and clinical data of the patients studied are
presented in TABLE 1.

Variables Groups N Mean and SD % P value
A 41 55.02+10.51
Age B 31 52.03+10.40 0-5871
A 41 Male —n=  (75.61%)
Gender B 31 Male — n=23 (74.20%) 0-9185
A —-n=9(21.95%)
A 41 B -n=13(31.70%)
C-n=19 (46.34%)
C-P 0.3750
A —n=5(16.12%)
B 31 B -n=8(25.80%)
C - 18(58.06%)
A 41 23.78+4.43 MELD > 20 n=28 (68.29%)
MELD B 31 23.54+4.02 MELD > 20 n=23 (74.19%) 0-8556
Cirrhosis ALD —n=9 (21.95%)
Cirrhosis ALD + HCC + VHC — n=6 (4.63%)
Cirrhosis ALD + HCC — n=4 (9.75%)
Cirrhosis ALD + VHC —n=3 (7.31%)
Cryptogenic cirrhosis — n=3 (7.31%)
A 41 NASH cirrhosis — n=3 (7.31%)
Cirrhosis ALD + HCC + VBH —n = 2 (4.31%)
Cirrhosis VHC+ HCC — n=2 (4.31%)
Autoimmune cirrhosis — n=2 (4.31%)
Etiologies Fulminant hepatitis — n=2 (4.31%)
Others — n=5 (12.19%)
Cirrhosis ALD — n=9 (29.03%)
Cirrhosis VHC + HCC — n=4 (12.90%)
Hemochromatosis cirrhosis — N=9 (9.67%)
B 31 Cryptogenic cirrhosis — n=2 (6.45%)

Cirrhosis AIH + HPS — n=2 (6.45%)
NASH Cirrhosis — n=2 (6.45%)
Primary sclerosing cholangitis — n=2 (6.45%)
Others — n=7 (22.58%) -

SD: standard deviation; MELD: Model for End-stage Liver Disease; ALD: alcoholic liver disease; HCC: hepatocellular carcinoma; VHC: viral hepatitis cirrhosis; VBH: virus B hepatitis; AIH:

autoimmune hepatitis; HPS: hepatopulmonary syndrome; C-P: Child-Pugh.
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The presence of systemic arterial hypertension was observed,
on average, 916.98 months after the use of immunosuppressive
drugs, and the prevalence of SAH was 59.64% (41 patients). In
addition, there was no statistical difference between the ages of the
groups analyzed (P=0.3871), as well as, there were no differences
between the other clinical parameters, allowing to observe that the
use of immunosuppressive drugs was the predominant factor for
the development of comorbidity analysed.

The mean blood pressure measured in patients who developed
SAH was systolic blood pressure of 149+10.88 mmHg and diastolic
blood pressure 92+8.82 mmHg. 63.41% (26) of the patients who
developed SAH, were already diagnosed in stage I of systemic arte-
rial hypertension, while 36.59% were diagnosed in more advanced
stages, as shown in TABLE 2.

TABLE 2. Arterial pressure classification.

Classification %

63.41 % (n=26)

29.26 % (n=12)
7.31 % (n=3)

Hypertension stage I
Hypertension stage II

Hypertension stage III

According to TABLES 3 and 4, it can be verified that there was
a statistical difference between the doses of Tacrolimo prescribed
when compared to the groups that developed SAH and those that
did not develop SAH, as well as, we can observe the correlation
between the dosage of Tacrolimo and the development of SAH.

TABLE 3. Difference between groups in relation to the type of immu-
nosuppressive drugs used.

Medications Groups Mean + SD dosage P value
A—n= 6.65+2.60

Tracolimo n=35 o 0.0067
B —n=27 4.96+2.18
A-—n=35 871+204

Mycophenolate 0.3022
B-n=29 733+289

. A—-n=3 258+100

Cyclosporine _
B—-n=0 0
A—-n=6 2.58+1.2

Everolimo B 2:4 240,70 3 0.4555
A—-n=6 8.33=18.6

Azathioprine " 2833 3 _
B—n=0 0

SD: standard deviation. P<0.05 = statistically significant difference.

TABLE 4. Correlation between immunosuppressant dosage and the
presence of post-transplant hypertension.

Medications Groups P value R value
A—n=
Tacrolimo n=33 0.0050 0.0067
B —n=27
A—n=35
Mycophenolate 0.2784 0.1322
B -n=29
Cvel . A—n=3
r [ f—
yclosporine B —nc0
. A—n=6
Everolimo 0.4711 0.2583
B-n=4
o A —n=6
Azathioprine — -
B -n=0

P<0.05 = statistically significant difference.

Furthermore, statistical analyses were performed regarding
patients’ body weight variation and presence of diabetes, as well
as the evolution of creatinine in order to analyze renal injury due
to hypertension, as shown in TABLE 5.

TABLE 5. Comparisons of different variables between groups.

Variables Groups Mean and sd P value
Body weight A —n=41 3.65+9.98 0.0459
variation B-n-31 -1.61+9.34 '
nine pretransplant
A —n=41 patients, eight post-
transplant patients
Diabetes -
six pretransplant patients,
B —n=31 three post-transplant
patients
Creatinine — A—n=41 1.360.9 0.4529
month 0 B-n-31 1.22:0.74 '
Creatinine — A—n=41 1.525£0.79 0.0061
month 6 B-n-31 1.27:1.45 '
Creatinine — A —n=41 126t055 0.1085
month 12 B-n-31 1.22:0.88 '

SD: standard deviation. P<0.05 = statistically significant difference.

DISCUSSION

Few studies have demonstrated the time when patients were

diagnosed with systemic arterial hypertension

they only show that the earlier the recognition, prevention
and treatment, the better the impact on the patient’s survival®.
Thus, it was observed in this study that after 9£6.98 months of
transplantation and onset of the immunosuppressant, the patients
were diagnosed and that 63.41% were in stage [ of SAH;
29.26% in stage IT and 7.31% in stage I11.

In addition, from the data obtained, it is observed that 59.64%
of patients acquired systemic arterial hypertension after liver
transplantation, a value three times higher than what is expected
in the general population!®!V, but within the values found in
other studies, such as Aparicio LS et al.'?, which observed that
the rates of systemic arterial hypertension after liver transplanta-
tion were 50-80%.

The development of systemic arterial hypertension in the
transplanted patient is associated with the use of immunosuppres-
sive drugs, and many studies relate it to the use of cyclosporine
and tacrolimus, which are calcineurin-inhibiting drugs*'¥, since
they cause endothelial dysfunction and compromises the vasodila-
tor response, besides producing vasoconstrictor substances and
activating the renin angiotensin aldosterone system. Cyclosporine
is the immunosuppressive drugs which is most associated with
systemic arterial hypertension>19 when compared to tacrolimus.
According to the article by Canzanello VI et al.!”?, only 33% of
patients who used tacrolimus developed SAH, against those who
used cyclosporine, in which 82% of patients became hypertensive.
However, we observed that tacrolimus has a great correlation with
systemic arterial hypertension, as 86% of transplanted patients
used this drug and among them, 56% evolved to systemic arterial
hypertension.
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Although there are data that correlate mTOR (mammalian
target of rapamycin inhibitors) with systemic arterial hypertension,
this was not observed in our study, since the number of patients
who used this drug was very small (Di Stefano C et al.?”).

According to the research by Pérez MJ et al.®, patients with
immunosuppressive drugs use and presence of metabolic syndrome
may evolve to renal failure due to reduced glomerular filtration and
microalbuminuria. One of the biomarkers used for renal evaluation
is the serum creatinine dosage. Therefore, this study analyzed the
creatinine dosage in three moments. The first evaluation was the
creatinine dosage soon after liver transplantation, in which there
was no statistical difference between the groups, since both were
slightly above the reference value to renal injury, which is com-
mon to occur after surgery®. The second evaluation occurred 6
months after the transplantation and statistical difference between
the groups can be seen, inasmuch as Group A (systemic arterial
hypertension group) presented higher values, when compared to
Group B, this fact is in agreement with those of Pérez MJ et al.©,
which reports that the presence of metabolic syndrome due to
the use of immunosuppressant increased the risk of developing
renal failure. The third evaluation, in turn, showed no statistical
difference between the groups, which may be associated with the
onset of systemic arterial hypertension treatment and adequacy of
immunosuppressive drugs levels.

Another statistical difference found between the groups was in
relation to body weight variation, in which systemic arterial hyperten-
sion patients had an increase in their weight, while non-hypertensive
patients had a decrease in body mass, this may be due to the fact
that hypertensive patients have a higher risk for the other parameters

of metabolic syndrome!". This higher probability of presenting the
other metabolic syndrome topics can be observed in the fact that 9
hypertensive patients also had diabetes mellitus, while with the non-
hypertensive patients only 3 developed diabetes mellitus.

CONCLUSION

This study shows that patients evolved to SAH on average
916.98 months after using the immunosuppressant. We also found
a high prevalence of systemic arterial hypertension (59.64%) in
patients post liver transplantation, who used calcineurin inhibitors,
and that he use of tacrolimus has a great influence on the devel-
opment of this disease, which is little evidenced in other studies.

Moreover, it has also been proved that the development of sys-
temic arterial hypertension after transplantation indicates a greater
risk for the patient to present the other parameters of metabolic
syndrome as well as to evolve to kidney problems, what aggravate
the morbidity and mortality of these individuals.
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Lemos BO, Silva RCMA, Silva RE. Prevaléncia e tempo de desenvolvimento da hipertensao arterial sistémica em pacientes apds transplante de figado.
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RESUMO - Contexto — O uso de imunossupressores pos-transplante de figado (TF) esta associado ao desenvolvimento de hipertensao arterial sistémica

(HAS), além de outras alteragdes da sindrome metabolica. Objetivo — Sendo assim, o objetivo deste estudo foi analisar a partir de quando tempo

apos o uso do imunossupressor o paciente evolui para HAS, assim como, identificar a sua prevaléncia e outros fatores que podem estar relacionados,

como injuria renal. Métodos — Realizou-se um estudo retrospectivo, longitudinal, baseado em analise de 72 prontuarios de pacientes, atendidos na

unidade de transplante de um hospital universitario, que ndo apresentavam hipertensdo arterial prévia, entre periodo de 2016 a 2019. Resultados

— Observou-se que, em média, 9+6,98 meses ap6s uso do imunossupressor, os pacientes foram diagnosticados com hipertensao arterial sistémica,

sendo que a prevaléncia de pacientes transplantados que evoluiram para HAS, neste estudo, foi de 59,64% (41 pacientes). Além disso, verificou-se

uma correlagao entre a dosagem sérica de tacrolimus e o desenvolvimento de HAS (P=0,0067), o que evidencia que o tacrolimus tem uma atuac¢ao

significativa no desenvolvimento da hipertensao arterial sistémica. Por fim, percebeu-se que o desenvolvimento de HAS pos-transplante indica um

maior risco de paciente apresentar os outros parametros da sindrome metabolica, como também maior prejuizo na sua fungdo renal (P=0,0061).

Conclusio — Este estudo mostra que os pacientes evoluiram para HAS em média 916,98 meses apds o inicio do uso do imunossupressor. Verificou-se

também alta prevaléncia de hipertensao arterial sistémica (59,64%) em pacientes pos-transplante de figado, que usavam inibidores de calcineurina,

principalmente, quando associado ao uso de tacrolimus.

DESCRITORES - Transplante de figado. Hipertensdo. Prevaléncia. Imunossupressores, efeitos adversos. Tacrolimo.
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