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Introduction

Hypercholesterolemia is both the most common lipid disorder and a
cardiovascular risk factor'. Treatment comprises a combination of lifestyle
changes and pharmacological treatment with statins, with or without other
lipid-lowering drugs. In some patients, this treatment may be insufficient or
they may develop infolerance?®.

Proprofein convertase subtilisin/kexin type @ (PCSKQ) captures and eli-
minates circulating low-density lipoproteins (LDL). Anti-PCSK? monoclonal
antibodies? prevent PCSK? molecules from binding to DL receptors, thus
preventing a reductfion in the number of LDL receptors on the hepatocyte
surface. The use of the commercially available antibodies evolocumab? and
alirocumab®¢is authorized in adults with primary hypercholesterolemia (non-
familial hypercholesterolemia and heterozygous familial hypercholesterole-
mia) or primary and mixed dyslipidaemia. They can be used as monothera-
py, in combination with a stafin, with a statin and another hypolipidaemic
agent, or in combination with other lipidlowering agents in patients with
infolerance or contraindications fo stafins.

Transplant patients are at increased risk of cardiovascular disease. Dys-
lipidaemias are among the causes of increased risk, and are strongly asso-
ciated with the use of immunosuppressants. Similar to their treatment in the
general population, these kinds of dyslipidaemias are treated with statins
and other lipid-lowering drugs. In patients with intolerance or contraindica-
tions, the use of PCSK? inhibitors has opened up a new treatment route.
However, there are no specific studies on their effects in these patients.
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Case description

45-year-old man, kidney transplant in July 2015, with well-controlled hy-
pertension, hyperuricemia without gouty episodes, dyslipidaemia, history of
hepatitis C virus (HCV| infection treated with ledipasvir/sofosbuvir in 2015
for 12 weeks with a successful response, and history of pulmonary embo-
lism associated with immobilization due to a sports injury in 2010.

Initial immunosuppressive freatment comprised a combination of tacro-
limus, mycophenolate mofefil, and prednisone, which is standard therapy
in kidney transplant patients”. In April 2017, mycophenolate mofetil was
replaced by everolimus because of intense generalized itching.

After the transplant, the patient’s lipid profile deteriorated. Treatment was
starfed with high-dose statins (pitavastatin and subsequently atorvastatin)
and ezetimibe. Due to liver function deferioration, therapy was suspended
and a PCSK? inhibitor (alirocumab 75 mg,/15 d) was administered.

In September 2017, treatment was started with alirocumab. After two
doses had been administered, he was admitted to the emergency unit with
fever (39.9 °C), cough with yellowish expectoration, and odynophagia that
lasted five days. He was admitted to the pulmonology unit with a diagnosis
of retrocardiac pneumonia and sepsis of respiratory origin. After 5 hours
he had hypotension, anuria, and compensated metabolic acidosis, and
was fransferred to the intensive care unit (ICU) for hemodynamic support.
He remained in the ICU for 48 hours. After five days of admission, he was
discharged from hospital, with alirocumab temporarily suspended.
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Figure 1. Evolution of tofal cholesterol and LDL and HDL levels.

ap0
350
” /
z50 —
zo0 —_—
150
100
50 - =
a
Accumat 2ma 4 mo & ma ull'l::::‘rcrlrah 2 mo
A rnare-y £mo.peey Tenmmlar Emn pestl D mopnsed I':““::‘mi: i. alirocumalks alirecumab alirocumakh Change to aliracumak
| postT | | | azathioprine |
= Tovl cholesterol {rmgfdL} 249 272 A36 331 a76 213 52 364 196 1a7
LD (mpgsfdL] pi= 123 233 Zaz 2EZ 1a0 Y 285 124 ios
== HOL [mg/dL] a5 38 76 az ar 27 s0 a5 s0 (=]

HDL: high-density lipoprotein; LDL: low-density lipoprotein; Pre-T: pre-ransplant; postT: posttransplant; T: transplant.

Treatment with alirocumab was restarted after 90 days. Ten days
later he contacted the nephrology unit because of a new cough with
yellowish expectoration associated with low-grade fever and fatigue.
Treatment was started with amoxicillin-clavulanate.

In February 2018, everolimus was replaced by azathioprine becau-
se of recurrent respirafory infection, severe hypercholesterolemia, and
erythematous skin lesions. Simultaneous freatment with alirocumab was
mainfained. In May, the lipid profile (Figure 1) and cutaneous lesions
improved and infectious respiratory symptoms did not recur.

Discussion

The main causes of mortality in kidney transplantation include car
diovascular complications, of which atherosclerosis and left ventricular
hypertrophy are common®.

Dyslipidaemia in transplant patients is a common metabolic disorder
of multifactorial aetiology and plays a prominent role in the develop-
ment of atherosclerosis®. The following risk factors have been strongly
associated with dyslipidaemia: immunosuppression, nephrotic syndro-
me, hypothyroidism, diabetes mellitus, excessive alcohol intake, obesity,
chronic liver disease, genetic predisposition, and low physical activity.

The choice of immunosuppressants has a significant impact on
dyslipidaemias. The most effective drugs include corticosteroids, cal-
cineurin inhibitors (cyclosporine, tacrolimus), and mammalian target of
rapamycin {(mTOR) kinase inhibitors, such as sirolimus and everolimus.
Mycophenolate mofetil and azathioprine play a less relevant role in
dyslipidaemias.

Prior to transplant, the patient had high levels of cholesterol, which
increased after the procedure. This increase could have been due fo the
administration of immunosuppressants, which is a well-known adverse
effect, and to the reduction in physical activity over a period of months
due to a necrosis in the right femoral head.

Given the patient’s high cholesterol levels, and in order to reduce
cardiovascular risk, treatment was started with lipid-lowering agents
[pitavastatin, atorvastatin, and ezetimibe). However, due to an adverse
effect on liver function, these drugs were discontinued and therapy was
starfed with the monoclonal antibody alirocumab.

Alirocumab?® is authorized in primary hypercholesterolemia and pri-
mary mixed dyslipidaemia. The Summary of Product Characteristics
[SPC) for alirocumab describes oropharyngeal pain, rhinorrhoea, and
sneezing as frequent adverse reactions in the upper respiratory tract.
This SPC does not include risk of infection, whereas the SPC for evolo-
cumab includes upper respiratory fract infections as a frequent adverse
event. Transplant patients treated with immunosuppressants are at an
increased risk of infection. Given that the addition of alirocumab may

have increased the frequency and severity of infectious episodes, the
PubMed and Embase databases were searched for studies or individual
cases on the efficacy and safety of alirocumab in transplant patients.
However, none were encountered.

It is noteworthy that shortly after starting treatment with alirocumab,
the patient developed severe infectious processes, including a pneumo-
nia episode that required his admission to the ICU. It should be empha-
sised that the infections occurred when alirocumab and everolimus were
administered simultaneously. Although it is known that respiratory infec-
tions are more often associated with everolimus than with azathioprine'®,
potfential inferactions between everolimus and antibodies such as aliro-
cumab or evolocumab remain unknown. After replacing everolimus with
azathioprine, the respiratory symptoms did not recur, cholesterol levels
decreased, and the patient’s general state improved. It was found that
the lipid profile could be modified by changing the type of immunosup-
pressant and that the addition of the monoclonal antibody alirocumab
increased the risk of infection. The risk/benefit ratio of the use of aliro-
cumab should be reconsidered according fo the type of immunosuppres-
sion used due fo its potential influence on lipid profile and infectious
risk. This ratio should be assessed periodically, target cholesterol levels
established, and the drug should be suspended when these targets are
reached. Alirocumab is a recently marketed drug that should receive
maximum attention regarding the defection and reporting of adverse
evenfs, especially when used in patients whose characteristics differ
from the study populations in different clinical trials. The Pharmacovigi-
lance Centre of Asturias has been nofified of this case.
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Description of alirocumab-associated pneumonia, an adverse re-
action not included in its SPC, but which is included in the SPC for
evolocumab, which has a similar mechanism of action. Potential effect
of immunosuppressants, although there are no studies on this fopic.



i Farmacia Hospitalaria 2019!

76 i Vol 431 N°2174-761

lucia Ordéiez-Femdndez et al.

Bibliography

1.

Zodda D, Giammona R, Schifillii S. Treatment Strategy for Dyslipidemia in Cardio-
vascular Disease Prevention: Focus on Old and New Drugs. Pharmacy. 2018;6:1.
DOI:10.3390/pharmacy6010010

. Ryan A, Nevitt §J, Byme CD, Cook P. PCSK9 inhibition for primary prevention of

ischaemic heart disease in heterozygous familial hypercholesterolaemia. Cochrane

Database Syst Rev. 2018;1:CDO12917. DOI: 10.1002/14651858.CD0O12917

. Rosenson RS, Durrington P MD. Familial hypercholesterolemia in adults:

Treatment. UpToDate [updated 5/2017] [accessed 8/7/2018]. Available
at: https://www.uptodate.com/contents/familial-hypercholesterolemia-in-
adults-treatment@search=hipercolesterolemia%20familiar&source=search_
result&selectedTitle=1~87&usage_type=default&display_rank=1

. Agencia Espafiola de Medicamentos y Productos Sanitarios. Ficha Técnica de

evolocumab. Centro de informacién de medicamentos (CIMA) [web page] Ma-
drid. Agencia Espafiola de Medicamentos y Productos Sanitarios. [accessed
8/7/2018]. Available at: https://cima.aemps.es/cima/pdfs/ft/1151016003/
FT_1151016003.pdf

. Agencia Espaiiola de Medicamentos y Productos Sanitarios. Ficha técnica de

alirocumab. Cenfro de informacién de medicamentos (CIMA| [web page] Ma-
drid. Agencia Espafiola de Medicamentos y Productos Sanitarios. [accessed
8/7/2018]. Available at: hitps://cima.aemps.es/cima/dochtml/fi/1151031008/
FT_1151031008 html

. Agencia Espafiola de Medicamentos y Productos Sanifarios. Informe de Posiciona-

miento Terapéutico IPT-Alirocumab/V1/22042016. [web page] Madrid [accessed
25/4/2018]. Available at: hitps://www.aemps.gob.es/medicamentosUsoHuma-
no/informesPublicos/docs/IPT-alirocumab-Praluent-hipercolesterolemia. pdf

Wagner M, Earley AK, Webster AC, Schmid CH, Balk EM, Uhlig K. Myco-
phenolic acid versus azathioprine as primary immunosuppression for kidney
transplant recipients. Cochrane Database Syst Rev. 2015;12:CDO07746. DOI:
10.1002/14651858.CD007 746

. Brennan DC, lentine KL. lipide abnormalities affer renal transplantation. UpTo-

Date [internef]. Netherlands. Wolters Kluwer [updated 1/6/2018] [accessed
8/7/2018]. Available at: htips://www.uptodate.com/contents/lipid-abnormali-
ties-afterrenal-transplantation2search=.%20Lipide%20abnormalities%20after%20
renal%20transplantation.&source=search_resuli&selectedTitle=1~150&usage _
type=defauli@display_rank=1

. Kasiske B, Cosio FG, Beto J, Bolton K, Chavers BM, Grimm R, et al.; National Kid-

ney Foundation. Clinical practice guidelines for managing dyslipidemias in kidney
transplant patients: a report from the Managing Dyslipidemias in Chronic Kidney
Disease Work Group of the National Kidney Foundation Kidney Disease Outco-
mes Quality Initiative. Am J Transplant. 2004;4(Suppl 7):13-53.

. Snell Gl, Valentine VG, Vitulo P, Glanville AR, McGiffin DC, loyd JE, et al. Everoli-

mus Versus Azathioprine in Maintenance Lung Transplant Recipients: An Internatio-
nal, Randomized, Double-Blind Clinical Trial. Am | Transplant. 2006;6(1):169-77.



	Pneumonia in a patient with kidney transplant treated with alirocumab and everolimus
	Introduction
	Case description
	Discussion
	Funding
	Conflicts of interest
	Contribution to the scientific literature
	Bibliography


